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Abstract: With the evolution of today’s economy, supply chain management for raw materials is a
complex task, but it can be simplified with the appropriate strategies. Thus, relationships between
firms and suppliers have become critical for enterprise success and country development. This study
investigates the effects of raw materials sources, including domestic and international ones, on small
and medium enterprises (SMEs) performance. Supporting this research, all the regression models
are conducted on Stata version 16.0 software with the dataset of 3485 manufacturing SMEs, utilizing
longitudinal data derived from bi-annually repeated surveys of randomly selected SMEs in ten
provinces in Vietnam over the period of 2011–2015. Additionally, the results of this study indicate the
significant positive effects of domestic raw materials on firm performance. Meanwhile, international
raw material sources present SMEs with several disadvantages in maintaining the effectiveness of
SMEs’ operations. In addition, the results also highlight that the overflow of raw materials from
non-state enterprises has negative effects on firm performance. Alternatively, this study aims to fill
the literature gap on supply chain management to suggest to SMEs some justifiable strategies to
fortify sustainable growth and the rational flow of raw materials.

Keywords: domestic raw materials; international raw materials; supply chain management; firm
performance; SMEs

MSC: 97M30; 91B02; 62P05; 91B84

1. Introduction
1.1. Role of Raw Materials

Raw materials have always been a key factor in supply chain management, diver-
sifying products, and fostering the company’s advantages [1]. Thus, raw materials are
considered a core of sustainable economic development and the success of high-tech prod-
uct lines and diversifications [2]. As stated in prior studies [1,3], to fortify the effectiveness
of supply chain management, enterprises also need to consider sustainability, which is
often measured by social responsibility, environment, and economics financial. Drilling
deeper into supply chain management is key to effective business performance by forming
the relationship between manufacturers, suppliers, and customers [4,5]. Since the demand
for different and quality goods has risen in recent years, enterprises have had to swiftly
upgrade their production batches to accommodate the requirements [4]. Regarding the
role of raw materials, Yunarto and Icun [6] argued that the source of raw materials has
a positive and significant relationship with the performance of enterprises. Firms chose
to chase flexibility, cost reduction (including delivery and inventory, advanced products,
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and sustainable and active suppliers [7,8] to adapt to the situation. As a result, enterprises’
supply chain management became a competitive advantage in establishing their unique-
ness, brand, and business success. Additionally, the prior research of Choon Tan et al. [4]
indicated that, in the short-term, applying supply chain management might foster the
effectiveness of firm and suppliers’ operation and product life cycle. However, all supply
chain members may benefit from customer satisfaction and greater market share when it
comes to long-term implications.

Despite these pertinent attempts to analyze and synthesize past studies on relation-
ships between raw materials and firm performance, up-to-date and comprehensive review
studies, with a specific focus on raw materials, simultaneously addressing precedents,
outcomes, and effective factors for SMEs performances in the context of an emerging
country such as Vietnam, have so far been lacking. In this study, we estimate the effects
of domestic raw materials and international raw materials on firm performance based on
regression models. These estimations rely on the question of what extent the source of
raw materials may affect the effectiveness of firm operation, which also contribute to the
sustainable growth of enterprises literature since the role of raw materials has been proved
in documents, as follows.

Along with this topic, Bendiksen and Dreyer [7] have measured the effects of di-
versifying sources of raw materials on firm operation performance. Likewise, Oyelaran-
Oyeyinka [8] claimed that domestic raw materials are highly recommended to boost firm
performance. Conversely, the studies of Behrens et al. [9] and Georgise et al. [10] stated that
importing raw materials seems to have great advantages on the productivity of the firm’s
operation. Notably, Graedel, et al. [11] reported that some kinds of products might comprise
up to 60 different raw materials, directly affecting the company’s stream of raw materials.

This study aims to provide a complete picture of the research conducted on raw
material sourcing characteristics, provide future research directions on the topic, and
encourage firm performance by giving clear suggestions to shareholders in terms of SMEs
in an emerging country. A comprehensive review of the relevant literature on raw materials
was performed by three main research questions:

(i) How do sources of raw materials affect SME’s performance?
(ii) How do domestic sources of raw materials affect SME’s performance?
(iii) How do international sources of raw materials affect SME’s performance?

1.2. Research Backgrounds

Vietnam been an important transfer point in the world economic hub for nearly
30 years due to the shifted from the central planning principle in 1986 and being a member
of the World Trade Organization (WTO) in 2007 [3,12]. Since the development of trade
relations between Vietnam and countries in Asia and Africa during the past 70 years,
Vietnam’s import and export operations have enhanced rapidly and effectively [13]. As a
result, Vietnam stands more chances of accessing more material input resources from the
international market, namely Northeast Asia, ASEAN, South Asia, West Asia, and Africa.
Alternatively, Vietnam is considered a country with prosperous material input sources.
Most of them also depend on domestic raw materials to fortify their performances; several
SMEs run their business by importing raw materials from foreign firms. The supply chain is
increasingly becoming a critical factor in deciding the sustainable growth of a country and
the success of an enterprise due to the importance of SMEs in facilitating development [10].
However, since the transformation of the world economy, manufacturers have constantly
faced many obstacles in surpassing others in recent tough markets; thus, diversifying
commodities and new products appear more recently, creating a new competition between
suppliers [10]. The effects of sourcing raw materials are also confirmed in previous studies
by Haider and Ziaul [14] and Sucky and Zitzmann [15] that provide the relationship
between suppliers and firms, which may offer great benefits to suppliers while also fostering
the firm’s productivity, innovation, flexibility, stability, and efficiency.
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Vietnam’s business environment has undergone fundamental changes in recent years,
creating favorable conditions for SMEs to develop. Up to now, SMEs account for 96.7%
of the total number of enterprises in the country. The growth in the quantity, scale of
operation, and internal resources of the SMEs sector has greatly contributed to Vietnam’s
socio-economic development and international integration. That creates the trend of global-
ization and international economic integration, which has significantly impacted Vietnam’s
economic growth. Because of that development, SMEs were and are facing differences
in many aspects related to business and commercial activities, such as perceptions, ideas,
business beliefs, attracting customers, and behavioral culture. Thus, each enterprise needs
to take advantage of government and social community support packages.

The Government Decree No. 39/2018/ND-CP [16] has defined the classification of
firms into three categories based on the number of employees and total capital, as well
as total revenue of the enterprise, as shown in Table 1. With manufacturing enterprises,
firms with a total annual revenue lower than three VND billion or three in total capital and
less than ten people are defined as micro-enterprises. Meanwhile, small enterprises are
defined as firms with total annual revenue of less than 50 VND billion or 20 in total capital,
and total employees in these companies range from 10 to 100 people. In terms of medium
enterprises, these firms can include from 10 up to 200 employees, and total annual revenue
must be less than 200 VND billion or 100 in total capital.

Table 1. Small and medium manufacturing enterprise (SME) definitions.

Micro-Enterprises Small Enterprises Medium Enterprises

Manufacturing
firms

Number of
employees

(Person)

Total annual revenue
and total capital

(VND billion)

Number of
employees

(Person)

Total annual revenue
and total capital

(VND billion)

Number of
employees

(Person)

Total annual revenue
and total capital

(VND billion)

Less than 10
Less than 3 in total
annual revenue or
3 in total capital

From more
than 10 to 50

Less than 100 in total
annual revenue or
50 in total capital

From more
than 10 to 100

Less than 300 in total
annual revenue or
100 in total capital

1.3. Contributions

Despite the vital role of supply chain management in each firm’s operation, there are
no documents related to considering raw materials from both domestic and international
sources on firm performance. Thus, this study is presumed to be unique and critical in
helping firms consider rational strategies and policies for sustainable growth based on the
flow of raw materials. In this study, the main findings indicate that local sourcing of raw
materials has a significant positive effect on firm performance, due to the popularity of
this source in maintaining the normal performances of SMEs in a developing country. In
contrast, international raw materials offer negative results in the relationship between raw
materials imported from across the globe and firm performance. However, the overflow of
raw materials input from non-state enterprises and importing materials surprisingly offer
advantages to firms’ operations. Additionally, the non-state sources of raw materials seem
to be used most by medium-scale firms, whereas imported raw materials show considerably
negative effects on small and larger enterprises.

Based on the statements about the pivotal role of Vietnam’s economy in the economic
hub generally, and the contributions of Vietnam SMEs in its economy specifically, this study
will directly help SMEs improve along with greatly availing the source of materials. This
study will highlight several contributions as follows:

(i) By using fixed-effects regression models with year (Year_FEs), industry (Indus-
try_FEs), and sectors (Sector_FEs), the findings precisely reflect domestic and in-
ternational sources of materials, which provide firms with more opportunities to
improve their productivity and engage in new product lines.

(ii) Based on firm size and excessive raw material sourcing behaviors, this study strongly
suggests the results of these effects, ensuring the application of the results in the long
term for manufacturing firms.
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(iii) With the characteristics of an emerging country such as Vietnam, this study may apply
to SMEs in other countries, reducing research time and providing more potential
extensions for suppliers.

(iv) More importantly, this study significantly contributes to this area, which is regarded
as a foundation for future studies to exemplify more effects of the source of materials
on firm performance.

In the remainder of this paper, the literature review is reported in Section 2, and data
descriptions and the methodology are documented in Section 3. Section 4 present the main
analysis and additional analysis, respectively. Finally, Section 5 summarizes this research’s
conclusions, limitations, and implications.

2. Literature Review

Sustainability is increasingly pivotal in all kinds of economies in today’s world. Parallel
with that, the demand for all products has significantly risen, exceeding the number of
available selling products, and this situation partially stems from the shortage of raw
materials and the capacity of firms [15]. A previous study has dictated that some special
products may require various materials to finalize [11]. Therefore, it raises firms’ demands
depending on several different material sources to accommodate the supply chains, which
puts more strain on economic-related issues, namely shortages, environmental and social
problems, and suppliers [1]. Moreover, in several countries, the regulations on some
exclusive raw materials cause a host of constraints on firm performance and the production
of those enterprises [17,18]. Consequently, the concern of sourcing raw materials has always
been considered carefully throughout the years.

To have a broader perspective on this important role of raw materials, several studies
have been devoted to developing and utilizing the assessment of the criticality of raw
materials to mitigate the risk, as well as the concern, of the source of materials [19]. Prior
studies [20–23] have been conducted to measure the effects of critical raw materials on a
specific product. To be more precise, Bach et al. [20] predicted that the risk that the source
of materials brings to a particular product is the restrictions in accessing materials due
to social problems and economic factors. Besides, Cimprich et al. [21] indicated that the
constraints caused by supply disruptions also affect product processing plans, supply chain
management, and the source of materials. Meanwhile, Bauer et al. [23] found that the
supply disruptions in a short period had significant effects on the deployment of energy
technologies. In addition, most studies that examined the impact of materials on tech-
nology were constrained by geographical factors, political factors, and the availability of
materials [23–28]. The effects continued to be employed on the firms [29], country or re-
gion [30–34], and also at a global level [31,35]. Since the rapid development of the economy,
Duclos et al. [29] argue that firms’ success has become increasingly dependent on the source
of their raw materials. When it comes to the effects of materials on country and region, most
problems come from the unsustainable source of materials due to geographical, technologi-
cal, economic, regulatory, and principles related to materials [30–34]. Eventually, the global
level caused difficulties, namely the unstable source of supply which directly stems from
the price of the source, the shortage, and environmental factors [31,35]. However, these
studies only consider the relationship of critical raw materials on the purpose mentioned
above; therefore, in this study, the flow of raw materials is mostly utilized to measure its
effects on firm performance. However, to make it even more precise and unique, this study
separates the source of raw materials into domestic and international. The importance of
raw materials has been well known recently, as well as the constraints caused by a wide
range of problems of some kinds of materials on the performance of firms and the country’s
economy. Materials inputs contain raw materials from non-state enterprises (M_NSE),
raw materials from state enterprises (M_SE), raw materials from state agencies (M_SEA),
and raw materials that are imported nationally (Importing_M). Hence, this study may
strengthen the assessment of criticality in materials theory by reporting the significant
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effects of each characteristic of the source of raw materials in ascending the productivity
of enterprises.

2.1. Firm Performance

Regarding the resource-based theory of strategy, firms control unique strategic re-
sources that enable them to maintain their competitive advantage and firm performance.
Firms may not fully optimize their cost and performance without proper raw material
resources. Managers select sources of raw materials, such as domestic and international
ones, which stabilize the relationship with suppliers. Through the proper flow of sources of
raw materials, firm performance is positively correlated with cost, government policies, and
environmental issues. Saha et al. [36] conducted a systematic review of ethical leadership
and corporate social responsibility (CSR) oncepts and their impact on firm performance.
Additionally, Fernández-Temprano et al. [37] investigated the relationship between board
diversity and firm performance. Meanwhile, Ferraris et al. [38] found that colossal data
analysis fosters the productivity of firm performance through related knowledge and effi-
cient decision-making processes. However, no documents exemplify whether firms with
greater performance tend to input a certain kind of raw materials (Figure 1).

Mathematics 2022, 10, 1691 5 of 16 
 

 

(M_NSE), raw materials from state enterprises (M_SE), raw materials from state agencies 
(M_SEA), and raw materials that are imported nationally (Importing_M). Hence, this 
study may strengthen the assessment of criticality in materials theory by reporting the 
significant effects of each characteristic of the source of raw materials in ascending the 
productivity of enterprises. 

2.1. Firm Performance 
Regarding the resource-based theory of strategy, firms control unique strategic re-

sources that enable them to maintain their competitive advantage and firm performance. 
Firms may not fully optimize their cost and performance without proper raw material 
resources. Managers select sources of raw materials, such as domestic and international 
ones, which stabilize the relationship with suppliers. Through the proper flow of sources 
of raw materials, firm performance is positively correlated with cost, government policies, 
and environmental issues. Saha et al. [36] conducted a systematic review of ethical lead-
ership and corporate social responsibility (CSR) oncepts and their impact on firm perfor-
mance. Additionally, Fernández-Temprano et al. [37] investigated the relationship be-
tween board diversity and firm performance. Meanwhile, Ferraris et al. [38] found that 
colossal data analysis fosters the productivity of firm performance through related 
knowledge and efficient decision-making processes. However, no documents exemplify 
whether firms with greater performance tend to input a certain kind of raw materials (Fig-
ure 1). 

 
Figure 1. Research framework. 

2.2. Domestic Raw Materials 
The ideas mentioned above about material sourcing, sustainability, stability, and 

scrutiny strategies regarding the source of raw materials seem vital to manufacturers [39]. 
Indeed, a prior study claimed the importance of raw materials in companies’ sustainabil-
ity [1]. In addition, Bendiksen and Dreyer [7] also emphasize the deterioration in firm 

Figure 1. Research framework.

2.2. Domestic Raw Materials

The ideas mentioned above about material sourcing, sustainability, stability, and
scrutiny strategies regarding the source of raw materials seem vital to manufacturers [39].
Indeed, a prior study claimed the importance of raw materials in companies’ sustainabil-
ity [1]. In addition, Bendiksen and Dreyer [7] also emphasize the deterioration in firm
performance when firms decide to alter the source of raw materials, which means sta-
bilizing the sourcing of raw materials may positively affect firm productivity. Besides,
the popularity of domestic raw materials was also supported by Oyelaran-Oyeyinka [8].
However, as already mentioned, our study will be the pioneer in this field in Vietnam, and
this study will be performed with local raw materials sources such as sourcing from state
enterprises, state agencies, and non-state enterprises (Figure 1).

Hypothesis 1 (H1). Domestic raw materials somehow positively affect the firm performance.
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2.3. International Raw Materials

According to Giljum et al. [40], most operating enterprises in industrialized countries
are based on raw materials imported from other regions instead of local ones because of
the limitation of the source of raw materials and the exploitation ability. Likewise, this
propensity is also fortified by Burger [41], who stated that the input of international raw
materials might boost the competitiveness and position of the firm as well in the long run.
Since the restrictions, regulations, and environmental certificates are required, enterprises
may seek international raw materials to meet manufacturing demand. A previous study
also indicated that raw materials such as minerals suffer from political issues, inadequate
quantifications, and country conditions [2]. Thus, international raw materials offer an
important role in the development of firms. Although most domestic raw materials are
considered by firms, importing materials acts as an advantage for firms to surpass others in
bitter competition [10]. However, there is still a wide range of barriers when a firm desires
to access international raw materials: regulations, exchange rate, quality, delivery cost, and
delays [10]. Moreover, in the study of Georgise et al. [10], they also claim that, to meet
the requirement of importing raw materials from other countries, companies also need
to improve their relationship first and distinguish the way of approaching international
partners to ensure the stability of transaction, as well as input, in the long-term. Hence,
because of the effect of importing materials mentioned above, we also test the influence on
SMEs in this study (Figure 1).

Hypothesis 2 (H2). International raw materials have negative effects on the firm performance.

3. Methodology
3.1. Methodology

To provide the effects of material input characteristics on firm performance, we employ
the regression model as follows:

Firm per f ormanceit
= β0 + β1Materials Input + β2Sizeit + β3Firm Ageit + β4Fixed Assetsit
+ β5Firm Capitalit + β6Education + β7Experience + µit

where i is the firm and t is the year. In this study, firm performance is measured by return
in assets (ROA) and return in equity (ROE), which, in turn, represent the productivity of
firm operation in given years [3,42]. Along with all our suggested models in this paper, we
fortify the accreditation by adding several fixed effects, namely year, industry, and sector
fixed effects, to taper off the risk of endogeneity. Those fixed effects are for capturing all
factors to avoid being varied through the given industry, year, and period.

Materials input is our main independent variable, which contains raw materials from
non-state enterprises (M_NSE), raw materials from state enterprises (M_SE), raw materials
from state agencies (M_SEA), and raw materials that are imported nationally (Import-
ing_M). Documents relating to material input source and firm performance are still scarce
and not highly recommended because of the lack of references in this area; therefore, our
empirical analysis may be a unique and distinctive study retrieved from Vietnamese SMEs’
data sources. However, Haider and Ziaul [14] pointed out many interesting results related
to sourcing raw materials from different regions and firm performance. They documented
that to improve the effectiveness of firm performance in South-West Bangladesh, importing
or raising material sources is incentivized. Therefore, to drill deeper into this topic and
determine the effects of those factors in Vietnam, we utilize those independent variables in
our regression models (Table 2).
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Table 2. Proposed variables.

Variables Measurement Referring Source

Firm Performance Return on assets (ROA), return on equity (ROE) SMEs Surveys
Materials from Non-state Enterprises Number of raw materials from non-state Enterprises (%) SMEs Surveys
Materials from State Enterprises Number of raw materials from state enterprises (%) SMEs Surveys
Materials from State Agencies Number of raw materials from state agencies (%) SMEs Surveys
Importing Raw Materials Number of raw materials imported from international markets (%) SMEs Surveys
Size Ln (Total assets) SMEs Surveys
Firm Age Ln (Operation years since firm’s establishment +1) SMEs Surveys
Fixed Assets Fixed assets divided by total assets SMEs Surveys
Firm Capital Equity divided by total assets SMEs Surveys

Education Dummy variables, one if respondent accomplished upper
secondary school, zero otherwise SMEs Surveys

Experience Ln (Years that the respondent is in charge of the company) SMEs Surveys

In terms of control variables, following several prior studies, this paper also uses
specific firm-related variables (Table 2), including size, firm age, fixed assets, firm capital,
education, and experience [3], in which size is measured by the natural logarithm of total
assets [3], and firm age is calculated by the logarithm of firm’s year of establishment plus
one. Additionally, fixed assets result from the probability of total fixed assets over total
assets [3,43,44]; likewise, firm capital equals the probability of equity over total assets.
In addition, the education, knowledge, and experience of enterprises’ owners are also
considered as significant factors affecting firm performance [45,46]. Hence, the control
variables also are supplemented with education and experience, which are defined as
dummy variables (one if the entrepreneur had their upper secondary school certificate and
zero otherwise) as the former, and the latter are measured by the logarithm of the year of
the owner in charge their business [3]. By using regression models, it offers to this study
several advantages, as follows:

(i) The results accurately reflect the effects of each source of raw material on firm performance.
(ii) Examining the effects with firms under similar years and industries.
(iii) Combining greatly with panel data.
(iv) Proposing long-term applications.

3.2. Data Description

The data is retrieved from Vietnamese SMEs in the period between 2005 and 2015,
employed by the Central Institute for Economic Management of the United Nations Uni-
versity with the Development Economics Research Group and the World Institute for
Development Economics Research (UNU-WIDER) [47]. However, we avail this panel data
and concentrate on the period between 2011 and 2015 to conduct our empirical analysis to
minimize the scope and offer accurate and close-to-recent data in this research. Besides,
Vietnamese SMEs’ data consist of three parts, which are questions for owners and man-
agers (1), ones for economic accounts (2), and residue ones that focus on employees (3).
During our analysis, the data is sorted out from only parts (1) and (2) to offer the closest
results to SMEs’ performance. Moreover, most of the SMEs in this data source are in Hanoi
(2630) and Hochiminh City (3682), the two largest cities in Vietnam. The rest of the number
of enterprises spread across eight provinces.

When it comes to sorting and analyzing data, we first considered companies with
around 10–500 employees as SMEs [16]. Secondly, we eliminated all kinds of variables
with the conditions as follows: equity below 0, total assets above or equal to 1, and the
probability of fixed assets on total assets higher or equal to 1. In terms of independent
variables, we also retrofit the winsorize process from the 1st to the 99th percentiles during
the analysis of data to lower the risk of drastic variables (4). With the problem of the time
period of data, which is 2011 to 2015, we also want to update the period of data to 2020 or
2021; however, this problem relates to the standstill of SMEs survey, which has not been
continually conducted by the General Statistics Office (GSO) and UNU-WIDER since 2015.
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Thus, we utilize 3485 firms from the data in the period between 2011 and 2015 because of
the consistency in replying and the content of the questions.

4. Main Analysis and Discussion
4.1. Descriptive Statistic

Table 3 presents the statistics of our data based on the firm level. To begin with, firms
in our data sample seemed to have sufficiently effective performance due to the statistics
of ROA and ROE, which were 0.297 and 0.307, respectively. In terms of domestic raw
materials input, SMEs in this data had a propensity to receive a high volume of materials
from non-state enterprises, with 74.7% on average. Ranked second in the amount of raw
materials input, materials from state-owned enterprises made up approximately 14.5%
of the mean value. Furthermore, SMEs did not consider the derive state agencies from
materials, with only 0.3%. When it comes to international raw materials, a staggering 1.5%
of raw materials from those firms are imported internationally. Regarding the results, fixed
assets shared about 76% firm’s value, and the average year of establishment of SMEs in
this data was 7.6 years.

Table 3. Descriptive statistics.

Variable n Mean sd p25 p50 p75

ROA 7631 0.297 1.181 0.047 0.125 0.314
ROE 7631 0.307 0.499 0.05 0.134 0.351
M_NSE 7631 0.747 0.219 0.6 0.8 0.91
M_SE 7631 0.145 0.151 0.05 0.1 0.2
M_SEA 7631 0.003 0.018 0 0 0
Importing_M 7631 0.015 0.093 0 0 0
Size 7631 7.199 1.72 5.989 7.295 8.418
Firm Age 7631 7.600 0.005 7.598 7.601 7.603
Fixed
Assets 7631 0.763 0.217 0.653 0.834 0.933

Firm
Capital 7631 0.927 0.147 0.925 1 1

Education 7631 0.680 0.466 0 1 1
Experience 7631 7.600 0.004 7.598 7.601 7.603

4.2. Correlation Matrix

In this part, we employed the correlation matrix method (Pearson’s correlation) [48]
to investigate the relationship between local and international raw materials and firm
performance, including ROA, ROE, size, firm age, fixed assets, firm capital, education,
and experience.

Table 4 describes the value of estimated coefficients in the correlation matrix method
between material input characteristics and firm performance. In detail, to measure the
effects of independent variables when firm performance is optimized, we conduct a corre-
lation matrix to estimate the relationship between independent variables and dependent
variables at the highest altitude. As can be seen, under ROA measurement, to maximize
the effectiveness of firm operation, enterprises are recommended to reduce the amount of
material input from state enterprises by 0.503 (p < 0.01). Conversely, when we estimate
the firm performance with ROE measurement, firms with greater effective performance
tend to incentivize the source of material from non-state enterprises. Referring to other
correlations, most of the estimated coefficients are below 0.5, and the highest estimated
coefficient is the correlation between Size and Importing M, with 0.214 (p < 0.01), and our
analysis is bound not to be affected by multicollinearity.
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Table 4. Correlation matrix.

Variables 1 2 3 4 5 6 7 8 9 10 11 12

ROA 1.000
ROE 0.503 *** 1

M_NSE 0.0207 0.0836
*** 1

M_SE −0.0406
***

−0.0945
***

−0.649
*** 1

M_SEA −0.0169 −0.0276
*

−0.175
***

0.0392
*** 1

Importing_M 0.00434 −0.0187 −0.387
***

−0.0412
***

0.0392
*** 1

Size −0.215
***

−0.461
***

−0.214
*** 0.177 *** 0.106 *** 0.214 *** 1

Firm Age 0.00541 0.0310
***

−0.0430
***

0.0460
*** 0.0222 0.0608

***
0.128

*** 1

Fixed Assets −0.113
***

−0.263
*** 0.0294 * −0.00594 −0.0471

***
−0.113

***
0.0445

***
−0.160

*** 1

Firm Capital 0.00916 −0.194
*** 0.00808 0.0148 −0.0404

***
−0.117

***
−0.115

***
−0.104

***
0.319

*** 1

Education −0.0218 −0.0702
***

−0.0937
***

0.0745
***

0.0695
*** 0.108 *** 0.304

***
0.170

***
−0.186

***
−0.110

*** 1

Experience −0.00245 0.0256
***

−0.0663
***

0.0623
*** 0.0257 * 0.0599

***
0.167
***

0.760
***

−0.167
***

−0.103
***

0.196
*** 1

*** p < 0.01, ** p < 0.05, * p < 0.1.

4.3. Regression Analysis

Table 5 describes the impact of raw materials imported from non-state, state-owned
enterprises, and state agencies M_NSE, M_SE, M_SEA, and Importing_M on firm perfor-
mance, examined using ROA ROE metrics.

Table 5. Regression model.

(1) (2) (3) (4) (5) (6)

Variables ROA ROE ROA ROE ROA ROE

M_NSE 0.078 0.124 *** −0.005 0.087 **
(0.115) (0.043) (0.126) (0.043)

M_SE 0.001 0.075 −0.111 0.036
(0.130) (0.054) (0.167) (0.055)

M_SEA −1.002 0.824 ** −1.199 0.735 **
(1.607) (0.345) (1.608) (0.349)

Importing_M −0.436 −0.301 ** −0.330 −0.215 *
(0.285) (0.117) (0.324) (0.123)

Size −0.297 *** −0.197 *** −0.297 *** −0.199 *** −0.290 *** −0.198 ***
(0.104) (0.012) (0.102) (0.012) (0.094) (0.012)

Firm Age −4.446 −5.836 −4.426 −5.702 −4.768 −5.755
(4.540) (3.807) (4.543) (3.798) (4.690) (3.796)

Fixed Assets −0.297 ** −0.146 *** −0.303 ** −0.147 *** −0.297 ** −0.145 ***
(0.121) (0.045) (0.122) (0.045) (0.131) (0.045)

Firm Capital 0.212 ** −0.665 *** 0.221 ** −0.658 *** 0.215 * −0.664 ***
(0.105) (0.085) (0.100) (0.084) (0.112) (0.085)

Education 0.012 0.031 * 0.013 0.030 * 0.025 0.031 *
(0.019) (0.018) (0.019) (0.018) (0.023) (0.018)

Experience 3.197 3.327 2.656 2.856 2.056 3.079
(3.527) (2.878) (3.629) (2.878) (4.170) (2.873)

Constant 11.937 21.786 15.822 24.253 24.856 22.991
(35.379) (28.710) (35.958) (28.826) (40.980) (28.716)

Year_FEs YES YES YES YES YES YES
Industry_FEs YES YES YES YES YES YES
Sector_FEs YES YES YES YES YES YES
R-Squared 0.047 0.219 0.047 0.219 0.069 0.220
Observations 7594 7594 7594 7594 7594 7594
Number of Firms 3485 3485 3485 3485 3485 3485

Robust standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.

We first testify only the effect of material importing from abroad on the productivity of
the firms’ operation to see whether firm performance is affected by the only source of raw
material being international. Under ROA measurement, importing raw materials appears
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to have no significant impact on firm performance. However, importing raw materials has
a significantly negative effect on the effectiveness of firm performance under ROE metrics,
with −0.301 (p < 0.5). This correlation is even duplicated with enterprises with both domestic
and international sources of raw materials, with −0.215 (p < 0.1). These results can be
explained by Georgise et al. [10], who indicated that importing raw materials might suffer
from various barriers, namely laws, exchange rates, and the cost of delivery, and this finding
is also consistent with the first hypothesis. Additionally, Massrai and Ruberti [49] indicated
that this performance is also affected by political reasons and substantial proportions of added
valuation and export taxes. Additionally, since Vietnam is a country with affluent natural
resources, Vietnam SMEs tend to raise the flow of domestic resources instead of international
ones to avoid the disadvantages of importing raw materials.

In contrast, if the enterprises only utilize domestic raw materials, which are materials
from non-state (M_NSE), state-owned enterprises (M_SE), and state agencies (M_SEA), the
input of raw materials that non-state enterprises and state agencies offer to the firms has
considerable positive effects on its performance, with 0.124 (p < 0.01) and 0.824 (p < 0.05),
respectively. Bendiksen and Dreyer [7] emphasized the importance of maintaining the
source of raw materials, which means those firms probably have a close relationship with
those suppliers; therefore, their performance seems to be directly proportional to those
local suppliers. Moreover, in terms of firms including both domestic and international raw
materials, M_NSE and M_SEA also show positive effects on these firms’ performances,
with 0.087 (p < 0.05) and 0.735 (p < 0.05). Seemingly, Vietnam SMEs bear no burdens, such
as environmental conditions, government regulations, and pricy sources of raw materials,
in maintaining the durable flow of raw materials. In addition, this correlation also fortifies
our hypothesis and is consistent with the study of Oyelaran-Oyeyinka [8]. Meanwhile,
the materials input from state agencies appears not to affect the firm performance. With
those results, it is highly recommended that the manipulating raw materials from non-state
enterprises and state agencies significantly boosts SMEs’ performance.

In terms of control variables, firm size and fixed assets appear to have significantly
negative effects on firm performance regardless of metric, while other study offers a positive
result between this relationship [3,50]. The possible explanation for this correlation is that
when the firm’s expansion is needed for the product diversity, enterprises are required
to lessen the amount of source of raw materials to ensure the expansion, which directly
deducts the effectiveness of firm performance. When it comes to fixed assets, Tsai et al. [3]
noted that the replacement of a large number of fixed assets to accommodate the innovation
or diversification (since the propensity of diversifying firms when having an appropriate
source of raw materials [1]) may also lead to the deduction of the source of raw materials,
which negatively affects the firm performance.

4.4. Additional Analysis
4.4.1. Non-Linear Regression

After measuring the impacts of materials input characteristics on firm performance
normally, this study continued the estimation of regression analysis by using non-linear
regression to view the effects of excessive material input (by squaring the original indepen-
dent variables) on firm performance.

Regarding the non-linear regression analysis, Table 6 delineates the estimated coeffi-
cients of independent variables, namely M_NSE, M_SE, M_SEA, and square form and firm
performance (under both ROA and ROE metrics). The analysis is performed as follows;
columns (1) and (2) estimate the influences of domestic raw materials on firm performance
under ROA and ROE measurement, whereas two residue columns describe the relationship
between international raw materials input on firm performance under ROA and ROE met-
rics, respectively. Regarding local sourcing of raw materials, firm performance seems not
to be affected by the volume of raw materials under both ROA and ROE metrics. However,
the excessive inflow of non-state enterprises entails the degradation of the effectiveness of
firm performance, with estimated coefficients of −0.259 (p < 0.01). As prior researchers have
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indicated, the desire for commodities has risen unprecedentedly in recent years; therefore,
the overflow of domestic raw materials such as raw materials from state-owned enterprises
and state agencies seem to offer no merits, as well as demerits because the striving to
accommodate the market of firms is currently huge [4,5].

Table 6. Non-linear regression model.

(1) (2) (3) (4)

Variables ROA ROE ROA ROE

M_NSE 0.261 0.427 **
(0.592) (0.176)

M_SE −0.290 −0.129
(0.524) (0.139)

M_SEA −22.67 0.350
(23.53) (1.596)

M_NSE Square −0.149 −0.259 **
(0.426) (0.132)

M_SE Square 0.447 0.262
(0.765) (0.202)

M_SEA Square 162.7 3.501
(165.2) (11.92)

Importing_M 0.716 −0.0400
(0.740) (0.367)

Importing_M Square −1.716 −0.489
(1.194) (0.582)

Size −0.304 *** −0.209 *** −0.309 *** −0.208 ***
(0.102) (0.0123) (0.109) (0.0124)

Firm Age −4.164 −5.240 −3.893 −5.400
(4.809) (3.682) (4.421) (3.703)

Fixed Assets −0.335 ** −0.175 *** −0.327 ** −0.171 ***
(0.134) (0.0462) (0.134) (0.0464)

Firm Capital 0.183 ** −0.646 *** 0.195 * −0.655 ***
(0.0907) (0.0842) (0.102) (0.0846)

Education 0.0162 0.0271 0.0186 0.0270
(0.0190) (0.0179) (0.0193) (0.0179)

Experience 0.525 2.570 0.876 2.860
−0.304 *** (2.799) −0.309 *** (2.824)

Constant 35.409 23.596 22.762 21.568
(42.510) (28.780) (40.439) (28.748)

Year_FEs YES YES YES YES
Province_Year_FEs YES YES YES YES
R-Squared 0.075 0.220 0.069 0.219
Observations 7595 7595 7595 7595
Number of Firms 3485 3485 3485 3485

Robust standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.

Nevertheless, although there are no documents related to why raw materials are
retrieved from non-state enterprises offering SMEs disadvantages, these results are bound to
stem from the government’s policies or the cost of accessing this source and the inflexibility
of those kinds of suppliers. When it comes to importing raw materials, surprisingly, the
excess of importing raw materials also shows no significant effects on firm performance,
even though the advantages of international raw materials have been discussed as the
competitiveness of firms to eclipse other competitors [10,41]. With control variables, these
estimated coefficients remain consistent with our main model.

4.4.2. Firm-Size and Sourcing of Raw Materials

In order to offer more precise results about the relationship between sourcing of raw
materials characteristics on firm performance, we conduct the regression analysis based on
three quantiles of firms: small, medium, and larger enterprises.

In Table 7, the results of relationships between raw materials input characteristics on
each size of firm are described. In terms of small-scale enterprises, local sourcing of raw
materials seems to have no effect on firm performance, while importing raw materials
results in significantly negative effects on the firm’s productivity under the ROA metric,
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with −99.391 (p < 0.01). The negative impacts of international raw materials on firm
performance stem from the exchange rate, policies, expenses, and supplier relationship
problems [10]. In addition, medium enterprises have benefits by raising the volume of raw
materials obtained from non-state firms, with 0.148 (p < 0.05). However, the remaining
factors, namely materials from international or state enterprises and state agencies, appear
to have no effects on firm performance. With larger-scaled enterprises, a firm with greater
performance is incentivized to mitigate the rate of importing raw materials internationally,
with the estimated coefficient of −0.274 (p < 0.1) under the ROE measurement. The
sustainability of larger enterprises may be disrupted by the change in the source of raw
materials. Those enterprises seem to form a great relationship with suppliers; hence, the
change in receiving a higher volume of importing materials offers those firms considerably
negative effects. Meanwhile, other raw materials sources seem to bring no significant
effects on those firms’ operations.

Table 7. Firm performance and raw materials classified by firm-size.

Small Enterprises Medium Enterprises Larger Enterprises

Variables ROA ROE ROA ROE ROA ROE

M_NSE −0.247 0.181 0.103 0.148 ** 0.0004 −0.026
(0.416) (0.116) (0.186) (0.074) (0.043) (0.062)

M_SE −0.115 0.165 0.093 0.066 −0.040 −0.094
(0.439) (0.158) (0.114) (0.095) (0.056) (0.087)

M_SEA −0.864 0.382 0.213 0.202 0.356 0.527
(1.780) (1.729) (0.446) (0.350) (0.365) (0.350)

Importing_M −99.391 *** 0.023 −0.073 −0.161 −0.470 −0.274 *
(0.514) (0.259) (0.220) (0.205) (0.363) (0.146)

Size −0.408 *** −0.407 *** −0.123 ** −0.078 *** −0.038 −0.114 ***
(0.039) (0.032) (0.049) (0.029) (0.056) (0.021)

Firm Age −25.486 −22.005 * 4.568 2.369 −2.759 0.387
(15.659) (12.770) (3.687) (3.052) (4.504) (2.951)

Fixed Assets −0.155 −0.089 −0.217 *** −0.132 −0.207 ** −0.115
(0.153) (0.102) (0.084) (0.091) (0.095) (0.083)

Firm Capital 0.354 −1.395 *** 0.272 −0.592 *** 0.062 −0.147
(0.248) (0.167) (0.197) (0.170) (0.106) (0.098)

Education −0.001 0.028 −0.019 −0.017 0.012 0.000
(0.043) (0.040) (0.018) (0.018) (0.022) (0.020)

Experience 15.733 9.290 −1.209 0.744 5.033 9.024
(10.678) (8.961) (2.980) (3.692) (4.761) (5.656)

Constant 76.477 100.101 −24.793 −22.580 −16.909 −70.207
(75.663) (70.151) (29.067) (23.504) (57.354) (53.897)

Year_FEs YES YES YES YES YES YES
Industry_FEs YES YES YES YES YES YES
Sector_FEs YES YES YES YES YES YES
R-Squared 0.217 0.335 0.018 0.117 0.047 0.097
Observations 2534 2534 2534 2534 2526 2526
Number of
Firms 1406 1406 1584 1584 1428 1428

Robust standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.

5. Conclusions, Implications and Limitations
5.1. Conclusions

Supply chain management has become a vital role in developing an enterprise specifi-
cally, and the sustainable growth of the economy in general, since the demand for a variety
of products is increasingly soaring. Therefore, the source of raw materials in several indus-
trialized countries becomes scarce, which directly makes them choose suppliers from other
countries to maintain the stability of the firm’s operation. Thus, this study was conducted
to address and identify the impacts of domestic raw materials and international ones on
firm performance, which would help firms facilitate their enterprises in diversifying prod-
ucts and generating products, while accommodating the harsh requirements of today’s
market. Therefore, this study explores the relationship between raw materials imported
from domestic and international sources and firm performance, by using a total number of
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3485 manufacturing SMEs between 2011 and 2015 in Vietnam to clearly understand which
source of raw materials helps enterprises boost their performance.

Domestic raw materials remain inevitable throughout the analysis, boosting the firm’s
performance and maintaining sustainable growth. However, even when customers demand
new and high-tech devices or products, Vietnam SMEs prefer to use local raw materials
instead of international ones. This tendency is explained by the characteristic of industrial
countries such as Vietnam, as well as the cost of approaching materials from international
being relatively high. Barriers to accessing international raw materials also stem from
the government’s policies, supplier relationships, and risks; therefore, no matter how
the demand raises, this source still presents negative results in the effectiveness of firm
performance in Vietnam SMEs.

However, even though firms are incentivized to raise the volume of domestic raw
material input, especially from non-state enterprises, its overflow still negatively affects
firm performance. Hence, firms should depend largely on the demand of customers to
store the rational volume of domestic raw materials to optimize the effectiveness of the
firm’s operation and lower the risks of degradation in the firm’s development strategies.
Moreover, medium enterprises should avail their scale to make the most use of the source
of domestic raw materials, since the effectiveness of materials from non-state enterprises
offered to them is higher compared to small and larger enterprises. Conversely, as already
mentioned, importing raw materials should be considered carefully since both small and
larger enterprises’ performances still suffer severely if they decide to access these sources.

5.2. Implications

According to the results from our analysis, firm performance tends to largely depend
on the inflow of raw materials from non-state enterprises and state agencies, which means
that firms are highly recommended to increase their sourcing of raw materials from those
sources due to the importance of domestic raw materials in forming relationships with
suppliers. Conversely, to foster the productivity of firms’ operation, firms should prioritize
reducing the input of international raw materials because political issues and substantial
taxes negatively affect the effectiveness of firm performance.

However, despite the positive effect that materials from non-state enterprises offer to
SMEs, excess inflow should be avoided since the inflexibility, government policies, and
accessing costs may impede the firm’s sustainable growth.

Regarding each firm’s size, when it comes to raw materials from non-state enterprises,
medium-scaled firms seem to have the greatest benefits from this source. Meanwhile,
importing materials presents disadvantages to all sizes of firms in our empirical data,
except medium-scaled firms.

5.3. Limitations

This study is based on Vietnam SMEs survey data from 2011, 2013, and 2015, which
indicate that the results may bear some disparities in other data and other markets. There-
fore, it is highly recommended to reconduct all these regression models corresponding with
other data, country policies, and market terms to apply all these conclusions. Additionally,
the scope of this data only ranges from 2011 to 2015. However, we tried to update the data
to make this study more practical; the data seemed to be postponed by the Central Institute
for Economic Management of the United Nations University and the World Institute for
Development Economics Research (UNU-WIDER). Moreover, there is a lack of precedent
literature in this area; we had difficulty in referring to prior studies to fortify our results.
Therefore, this study will become a bootstrapping for other future studies to learn more
about this topic.

Furthermore, when it comes to the source of raw materials characteristics, each country
may have its unique background and unique source of raw materials, which directly affect
whether it is necessary to consider international raw materials or if they can be fully
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supplied by themselves. Thus, this result may need to be carefully revised for countries
with prosperous sources of raw materials.
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