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ABSTRACT

This study investigates the impact of innovation dimensions on the export activities of
Vietnamese manufacturing and processing enterprises, considering the moderating role
of environmental uncertainty. By applying the Probit Effect Random Regulatory Model
(RE Probit) and xtTobit, the study utilizes three different sources of secondary data in
the period 2016-2019: the General Statistics Office (GSO)’s annual enterprise census, the
Survey on the use of technology in the production of manufacturing and processing
companies by GSO, and the Provincial Competitiveness Index (PCl) of the Vietnam
Chamber of Commerce and Industry (VCCI) to determine the correlation between the
research variables. The research findings demonstrate that innovation positively affects
both the propensity and intensity of exports. Specifically, when compared to
non-innovative firms, those that prioritize innovation observe a notable 12.4% increase
in export propensity and a 1.4% enhancement in export intensity. Moreover, the study
highlights the moderating role of environmental uncertainty, encompassing challenges
related to basic infrastructure, transport infrastructure, communication infrastructure,
and institutional environment, in mitigating the impact of innovation on export
outcomes. These results provide a comprehensive understanding of how process and
product innovation affect export propensity and intensity while considering the
complexities introduced by environmental uncertainty. Consequently, the study offers
several implications that can aid policymakers in enhancing export performance,
particularly in dynamic and changing environments.
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This research investigates the impact of innovation on the exports of Vietnamese
manufacturing and processing enterprises, specifically looking at how environmental
uncertainty moderates this relationship. Innovation is a notable driver of economic
growth and development and affects the ability to compete in global markets, especially
for firms in Vietnam - an emerging economies country with various changes. Therefore,
by examining the moderating role of environmental uncertainty, the study broadens
our understanding of the conditions under which innovation is most effective in
boosting exports. The findings of this research are important for policymakers, business
leaders, and anyone interested in understanding how innovation can contribute to the
growth and success of businesses in Vietham and other emerging economies.

1. Introduction

Innovation and export are critical factors for the growth of enterprises (Filatotchev et al., 2009). In terms of
the resource-based view (RBV), much of the literature has regarded firms as an idiosyncratic bundle of
resources that confer an enduring competitive advantage (Chabowski et al., 2018). Despite theoretical state-
ments about the positive impact of innovation on firm exports, empirical findings are mixed. While many
studies report evidence of positive effects of innovation on exports such as: Azar and Ciabuschi (2017),
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several studies have found a statistically insignificant relationship between these two variables (Aw et al.,
2007; Ayllén & Radicic, 2019), and some have revealed a negative relationship (Bernardini Papalia et al.,
2018; Rialp-Criado & Komochkova, 2017). These divergent results raise the question of how innovation is
related to export performance in different contexts.

When examining the relationship between innovation and exports, scholars suggest that it is crucial
to consider the moderating role of environmental uncertainty (Chan et al, 2016; Yi et al, 2013).
Environmental uncertainty can limit a firm’s ability to pursue innovative activities from internal resources,
making innovation costlier and riskier, thereby harming the firm’s financial performance and competitive-
ness (Zahra & Bogner, 2000). However, while past research has primarily examined uncertainty in the
relationship between several factors and organizational performance, such as top-management board
diversity (Cannella et al.,, 2008), supply chain strategy (Qi et al, 2011), and social capital (Liu, 2017), the
association between innovation and export performance is not mentioned. Despite some scholars having
made further analyses of the moderating role of environmental uncertainty, there are still conflicting
findings. Specifically, while Oke et al. (2012) found that innovation strategies tend to be more effective
as environmental uncertainty increases, Rialp-Criado and Komochkova (2017) argued that export inten-
sity has gradually declined based on the severity of each difficulty.

This paper seeks to make two contributions to the literature on innovation, exports, and environmen-
tal uncertainty. Firstly, while the correlation between innovation and export performance is recognized,
research implies that the moderating role of environmental uncertainty in this relationship is limited,
therefore, this study aims to analyze the effects of various dimensions of innovation on export propen-
sity and intensity through the moderating role of environmental. Secondly, this research provides a
context-specific contribution, focusing on Vietnam—a leading exporter country. Specifically, Vietnam’s
manufacturing and processing industry plays a crucial role in the country’s economy, and notably aims
to achieve international competitiveness through innovation. This research can provide scholarly and
practical value to researchers and practitioners who have an interest in environmental uncertainty and
their role in innovation and export. More broadly, given the prevalence of environmental uncertainty in
other countries, the authors expect the research results to be of relevance to emerging economies.

The remainder of this paper is structured as follows. Section 2 provides a comprehensive review of
the relevant literature. While Section 3 outlines the research methodology, Section 4 presents the research
results, which are discussed in Section 5. Finally, conclusions, limitations, and suggestions are given out
in Section 6.

2, Literature review and research hypotheses
2.1. The relationship between innovation and export

Innovation has become a fascinating field among researchers and can be approached in different fields.
Notably, innovation is considered a fundamental element of a growth strategy for businesses to gain a
competitive advantage in international markets (Kafetzopoulos et al., 2019). Innovation can be classified into
different forms (technological innovation and non-technological innovation) (Rogers & Rogers, 1998) or cat-
egories (product innovation, process innovation, organizational innovation, and marketing innovation) (OECD,
2005). To effectively evaluate the role of innovation on firms’ export performance as well as to guarantee
the consistent of the research results with the secondary data of Vietnamese manufacturing and processing
enterprises, the authors focus on the analysis of technological innovation, which encompasses both product
and process innovation since these factors are often associated with practicality research within enterprises
as well as are commonly used in previous studies, such as Kelly et al. (2021).

In the trend of globalization and international economic integration, exports have become an essential
activity in the development strategy of enterprises, which is of interest to many domestic and foreign
scholars (Estrin et al., 2008). Export is a crucial element of international business as it involves marketing
and sales activities implemented by enterprises on a global scale (Paul & Mas, 2020), and refers to the
movement of goods and services across national borders (Young et al., 1989). In research on export per-
formance, most empirical studies examine two key aspects: export propensity and intensity (Martineau &
Pastoriza, 2016). This approach has also been used by Lépez Rodriguez and Serrano Orellana (2020) when
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investigating the effects of general firms and human capital on exports. Specifically, export intensity is
measured by comparing exports with export intensity in terms of sales is widely recognized as a signifi-
cant measure in empirical studies (Larimo, 2013). Therefore, through the available manufacturing and pro-
cessing industries data in Vietnam, this research will only measure export propensity and intensity
(expressly, export intensity measured by revenue), and exclude export scope as an indicator.

The advantages of innovation to exporting have been extensively acknowledged. Numerous scholars
have highlighted that innovation can serve as a strategic tool for companies to expand their market
share and enter new markets (Wang et al., 2008). Moreover, innovation enables firms to create unique
products and services, enhance quality, minimize costs, and adapt internal structures to address techno-
logical advancements and environmental unpredictability. As a result, product values (including subse-
quent services) will increase foreign customer satisfaction and willingness to pay for that product, thereby
businesses have more production and export incentives (Golovko & Valentini, 2011). These benefits lead
to increased competitiveness and market influence, as well as support in expanding its operations as
well as establishing a firm's presence in the export markets (Azar & Ciabuschi, 2017). Smith et al. (1992)
also consider innovation a crucial factor in promoting firms' participation in exporting as innovation can
enhance their position in the international market through productivity growth and commodity devel-
opment. The impact of innovation on export activities, encompassing both export propensity and inten-
sity is typically examined through product innovation and process innovation. Empirical evidence
suggests that introducing product and process innovations positively affects a firm's export performance
(Wagner, 2012). Notably, empirical findings by Nguyen et al. (2008) demonstrate a positive relationship
between innovation and export intensity dimensions. This positive relationship stems from the various
benefits that product and process innovations offer, motivating enterprises to expand internationally
(Cheng et al,, 2010). In line with these findings, it has been observed that firms implementing innovation
are significantly positively associated with firm performance and export performance (Phan, 2019; Edeh
et al, 2020). The specific role played by each dimension of innovation on export performance is shown
as follows:

2.1.1. The effect of product innovation on exports

Product innovation is defined as development driven by a desire to improve the properties and perfor-
mance of finished products that help businesses enhance their competitiveness (Bergfors & Larsson,
2009). Therefore, firms have a strong incentive to expand into global markets to maximize profits and
obtain higher returns on investment (Teece, 1986). Furthermore, Roper and Love (2002) found a positive
effect of product innovations on export propensity and intensity in manufacturing firms in the UK and
Germany.

2.1.2. The effect of process innovation on exports
Process innovation is defined as development driven by internal production objectives (Bergfors &
Larsson, 2009). In addition, Cheng et al. (2010) demonstrate that process innovation helps firms save
resources and production costs, and improve their overall market performance, which is difficult to copy
by competitors. Moreover, Filatotchev and Piesse (2009) point out that thriving on process innovation
tends to be more productive and more likely to gain a favorable position in the global export process.
In summary, literature and empirical studies all show great consistency in the positive impact of inno-
vation on the export performance of processing and manufacturing enterprises. Therefore, the authors
propose the following hypothesis:

Hypothesis 1: Innovation has a positive impact on exports in the processing and manufacturing enterprises
in Vietnam.
2.2. The moderating role of environmental uncertainty

In many studies, environmental uncertainty has been identified as an important mediating factor that
affects the relationship between firm performance and its internal and external effects (Yu et al., 2016).
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In which, environmental uncertainty is a situation that arises in an unpredictable business environment
(Latan et al., 2018). In line with this view, Miller (1993) categorizes uncertainty into three types: general,
industry, and corporation environmental uncertainty. Due to the research data assessment, this research
adopts Miller’s conceptualization of environmental uncertainty, which shares similarities with previous
studies (Eifert et al., 2005). This research not only confirms the moderating role of environmental uncer-
tainty but also measures its impacts on the relationship between innovation and export at the enterprise
level through an objective method. This method has also been used in previous research by Zhang et al.
(2020) when measuring the moderating effects of environmental uncertainty in the relationship between
corporate environment and financial performance.

The study of the moderating role of environmental uncertainty in the relationship between innovation
and export is of significant interest due to its practical implications. According to institutional theory, the
socio-economic environment greatly affects internationalization (Scott, 2008). Specifically, this theory sug-
gests that the external institutional environment shapes the behavior of leaders and thereby influences
organizational decisions (Rialp-Criado & Komochkova, 2017). In emerging economies like Vietnam, insti-
tutions can change rapidly and unpredictably, making them a significant source of environmental uncer-
tainty (Xu et al,, 2013).

By applying the above theory, institutional constraints can directly or indirectly shape the export
behavior of enterprises through factors associated with export activities, such as innovation. This point
of view shares similarities with the research of Peng et al. (2008). Moreover, Yi et al. (2013) show that the
institutional environment moderates the relationship between innovation and exports. Specifically, a
favorable regulatory regime and low transaction costs provide companies operating in a developed insti-
tutional environment with more opportunities to invest in innovation and pursue export strategies,
thereby enhancing the role of innovation in internationalization.

Similarly, Efthyvoulou and Vahter (2016) reveal that firms investing in innovation often encounter
financial difficulties that limit their access to basic economic resources such as land and labor, thereby
indirectly affecting the relationship between innovation and export. Therefore, it is important to consider
institutional constraints and their moderating effect on the relationship between innovation and export
in emerging economies like Vietnam.

In summary, firms that face challenges during times of uncertainty, need to adopt various dimensions
of innovation to ensure their survival, potentially impacting their export performance. The institutional
theory perspective suggests that the external environment and its constraints can shape a company’s
behavior and affect its decisions related to innovation and internationalization. This raises the question
of whether environmental uncertainty moderates the relationship between innovation and export
performance.

Hypothesis 2: The relationship between innovation and export performance is moderated by environmental
uncertainty.

3. Research methodology
3.1. Sample and data collection
To achieve the objectives of the study, data was compiled from three different sources:

Firstly, the Vietham annual Enterprise Survey (VES) data (covering the period 2016-2019) collected by the
General Statistics Office of Vietnam (GSO) are used to compiled essential information related to Vietnamese
enterprises such as human capital, enterprise size, capital intensity, two-digit industry, and type of
enterprise.

Secondly, the study also uses the survey data set on the use of technology in the manufacturing and process-
ing enterprises (covering the period 2016-2019), which were conducted by the General Statistics Office of
Vietnam (GSO) to collect information related to enterprises in the manufacturing and processing industry
(innovation, export, environmental uncertainty).

Lastly, the study uses the set of Provincial Competitiveness Index (PCl) data which were conducted by the
Vietnam Chamber of Commerce and Industry (VCCI) with the support of the United States Agency for
International Development (USAID) to collect information from the institutional environment. This dataset
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includes several indicators representing the business environment or economic institutions supporting the
research market.

As the compiled data were being matched, reviewed, and businesses, unreasonable information was
eliminated (such as the number of employees or capital less than 0). Consequently, the study analyzeda
total sample of 17,932 observations.

3.2. Variables and measurements

3.2.1. Independent variables
Similar to prior research (Becker & Egger, 2013), innovation is measured using three indicator variables:
innovation, product innovation, and process innovation, which are all assigned a value of 0 or 1.

3.2.2. Dependent variable
This study measures exports using both export propensity (EP) and export intensity (El) as dependent
variables. Export propensity is defined as a binary variable, assigned a value of 1 if the enterprise engages
in exporting in the year of study and 0 otherwise. Export intensity is calculated as the ratio of export
sales to total sales. This measurement method is consistent with previous research by Aristei et al. (2013),
Falk and de Lemos (2019).

3.2.3. Moderating variable

The measurement of environmental uncertainty is based on two dimensions, which are the general envi-
ronment and the corporate environment. The uncertainty of the industry environment is excluded as it
is assumed to be relatively similar within the same manufacturing and processing industry. The uncer-
tainty of the environment is composed of eight difficulty factors, including local institutional environ-
ment, basic infrastructure, transport infrastructure, communication infrastructure, finance, labor resources,
skilled labor, and machinery/technological equipment.

The difficulty in the local institutional environment is calculated by taking the inverse of the PCI
(Provincial Competitiveness Index). This measure is consistent with previous studies by Slangen and
Beugelsdijk (2010). The PCl index used in this study consists of ten sub-indices, including Market Entry,
Land Access, Transparency, Time Cost, Informal Cost, Fair Competition, Dynamicity, Support Services
Enterprises, Labor Training, and Legal Institutions.The other difficulty factors, including basic infrastruc-
ture, transport infrastructure, communication infrastructure, finance, labor resources, skilled labor, and
machinery/technological equipment, are based on survey data on the use of technology in the produc-
tion of manufacturing and processing enterprises. These variables are measured on a scale of 0 to 10,
where 0 indicates irrelevance, 1 indicates less importance, and 10 indicates very high importance.

3.2.4. Control variable
The study utilized the collected annual enterprise survey data to measure the following variables: enter-
prise size, human capital, capital intensity, type of enterprise, year, and two-digit industry.

Enterprise size: was calculated by the natural logarithm of the number of employees in that enterprise
on December 31 of each year. Previous studies have demonstrated a positive correlation between firm
size and export (Ayllén & Radicic, 2019).

Human capital: was measured by the natural logarithm of the ratio of total wages to employees (mil-
lion VND), reflecting the quality of the labor force. Studies have shown that better-quality labor has a
positive impact on export (Amadu & Danquah, 2019).

Capital intensity: was measured by the natural logarithm of the ratio of total capital to total employees
(million VND). Empirical study have found a positive relationship between capital intensity and export
(Wu et al., 2021).

Type of enterprise: was categorized into FDI enterprises, state-owned enterprises and non-state enter-
prises (GSO, 2015) using two dummy variables, with state-owned enterprises serving as the reference
category. Different types of enterprises have specific characteristics that can affect export (Majumdar
et al, 2012).
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Table 1. Summary of the variable scales used in this paper.

Variable Measurement

Independent variables Enterprises create innovation: “1” Yes “0” No

Innovation (Inno) Enterprises have product innovation: “1” Yes “0” No

Product innovation (Prodl) Enterprises have process innovation: “1” Yes “0” No

Process innovation (Procl) Enterprises participate in exporting: “1” Yes “0” No

Dependent variables The ratio revenue from export and totals of sales

Export propensity (EP) Having a value from 0 to 10 where: 0 = irrelevant, 1 = less important; 10 = very important
Export intensity (El) Having a value from 0 to 10 where: 0 = irrelevant, 1 = less important; 10 = very important
Moderating variables Having a value from 0 to 10 where: 0 = irrelevant, 1 = less important; 10 = very important
Basic Infrastructure Constraints (EU1) Having a value from 0 to 10 where: 0 = irrelevant, 1 = less important; 10 = very important
Transport Infrastructure Constraints (EU2) Having a value from 0 to 10 where: 0 = irrelevant, 1 = less important; 10 = very important
Communication Infrastructure Constraints (EU3) Having a value from 0 to 10 where: 0 = irrelevant, 1 = less important; 10 = very important
Financing Constraints (EU4) Having a value from 0 to 10 where: 0 = irrelevant, 1 = less important; 10 = very important
Labor force Constraints (EU5) Inverse of Provincial Competitiveness Index (PCl)

Skilled labor Constraints (EU6) Ln (number of employees)

Machinery/ equipment Constraints (EU7) Ln (ratio of total salary to number of employees (million VND))

Local Institution Environment Constraints (EU8) Ln (ratio of total capital to number of employees (million VND))

Control variables Enterprise is a non-state enterprise: “1” Yes “0” No

Size (SIZE) Enterprise is an FDI enterprise: “1” Yes “0” No

Human capital (HC) The variable is represented by 3 dummy variables, of which 2015 is used as the base of
Capital Intensity (CAP) comparison.

Non-state enterprises (Non-state) The variable represented by 24 dummy in the manufacturing industry is used as a
Enterprises FDI (FDI) reference.

Year

Two-digit industry

Year: year dummy variables are included to capture the time effects related to exchange rate and
other time-varying factors on exports.

Two-digit industry: Two-digit industry dummy variables are included to regulate industry-specific char-
acteristics that can affect the changes in firms’' export performance.

Table 1 provides an overview of the variables in the study.

3.3. Model formulation

Based on the above theoretical backgrounds and hypotheses, this study proposes the following inte-
grated model (Figure 1).

3.4. Method

The research employs advanced statistical models to measure export propensity and intensity. The export
propensity (a binary variable) is measured using a random-effects probit (RE Probit) regression model. This
model is considered an effective approach as binary dependent variables with specific differences among
firms that are not directly observable (Roberts & Tybout, 1997). The use of the RE Probit model for mea-
suring export propensity is also supported in the study of Ayllén and Radicic (2019). On the other hand,
the export intensity (a dependent variable measured by the ratio of export to revenue) is subjected to
the Tobit regression model developed by Tobin (1958). This model is deemed appropriate for estimating
models with censored dependent variables that are restricted in the range from 0 to 1 (Gujarati, 2004).

4, Results
4.1. Descriptive statistics results

As most variables in the study are binary and hierarchical, meaningful correlation coefficients could not
be derived (Greenacre, 2017). Therefore, the authors will not consider the correlation coefficient matrix
of variables when presenting the research results. Table 2 provides descriptive statistics of the main vari-
ables in the model. The sample consists of 46% of companies engaged in exporting, with an average
export intensity of 29%. Additionally, 92% of the enterprises reported innovation, with 81% and 68%
reporting product and process innovation, respectively. The enterprises also reported facing various
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Figure 1. Research model.

Table 2. Descriptive statistics.

Variable Obs Mean Std. Dev Min Max
EP 17,932 0.46 0.50 0 1
El 17,932 0.29 0.41 0 1
Inno 17,932 0.92 0.27 0 1
Prodl 17,932 0.81 0.40 0 1
Procl 17,932 0.68 0.47 0 1
EU 17,932 4.89 3.73 0 10
1
17,932 4,74 3.51 0 10
EU,
17,932 4.36 3.39 0 10
EU,
17,932 5.58 3.57 0 10
EU,
EU, 17,932 5.31 3.34 0 10
EU 17,932 5.78 3.35 0 10
6
EU 17,932 5.92 3.49 0 10
7
EU 17,932 0.02 0.00 0.01 0.02
8

difficulties, with the machinery and technological equipment sector having the highest difficulty score
of 5.92.

4.2. The effect of innovation on export propensity and intensity

As mentioned in Section 3.4, this study employs the RE Probit regression model to analyze export propen-
sity and the xtTobit model to investigate export intensity. Specifically, while models 1, 2, and 3 show the
impact of innovation, product innovation, and process innovation on export, model 4 includes both inde-
pendent variables (product innovation and process innovation) to compare their effects on firms' exports.

Before testing the hypotheses based on the model outcomes, it is necessary to examine the issue of
multicollinearity. Given that the majority of variables in this study are binary and hierarchical, the cor-
relation coefficients lack substantive meaning (Greenacre, 2017). Consequently, in the presentation of
research findings, the correlation coefficient matrix of variables will be disregarded by the authors.
Instead, the degree of multicollinearity among the independent variables in the regression model was
retested using the VIF method (Variance Inflation Factor) (O’brien, 2007). The figures required to detect
such an issue arepresented in Table 3.
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Table 3. The results of variance inflation (VIF).

Variables VIF 1/VIF
Inno 1.99 0.50
Prodl 1.64 0.61

Procl 1.29 0.78
EU, 2.53 0.40
EU, 3.23 0.31

EU, 2.92 0.34
EU, 1.95 0.51

EU, 2.67 0.37
EU, 3.18 0.31

EU, 2.64 0.38
EU, 1.00 1.00
Mean VIF 2.28

Table 4. The results of a Breusch-Pagan test.

Export propensity Export intensity
HO: Constant variance HO: Constant variance
Variables: fitted values of Export propensity Variables: fitted values of Export intensity
Export Q) ) €) (4) (1 @) @) (4)
chi?(1) 28.67 29.02 29.45 29.54 1003.02 1004.18 1003.57 1004.85
Prob > chi? 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

If the Variance Inflation Factor (VIF) is more than 10, there will be a cause of concern for multicol-
linearity problem (Montgomery et al., 2021). In Table 3, VIF amounts are less than 10, and even less than
5. This shows there is no seriousmulticollinearity problem that may affect the model of the study out-
comes. In other words, the interactions among independent variables are not strong enough to create
noise that leads tomodel misspecification.

After testing for multicollinearity, a Breusch-Pagan test for heteroscedasticity was conducted. The fear
of testing for heteroscedasticity is the existence of homogeneity of variance of the residuals. This is one
of the conditions to be observed before employing and multivariate regression analysis. The results of
the Breusch-Pagan test are presented in Table 4. The results show a chi-square value above the critical
value, implying that the hypothesis for homoscedasticity could be rejected. According to Belsley (1980),
the homoskedasticity assumption is needed to show the efficiency of OLS. The heteroskedasticity test
shows that the variances of the OLS estimators are biased. Thus, the usual OLS t-statistics and confidence
intervals are no longer valid for inference problems. Using an OLS estimator without adjustment will
render estimations biased.

The direct effect of innovation on export propensity and intensity is presented in Table 5. Table 5
research results show the regression coefficients of 0.601 and 0.053 with the same significance level of
1%, which indicates that innovation has a positive impact on both export propensity and intensity. In
other words, firms that innovate have a 12.4% higher probability of participating in exports and 1.4%
more export intensity than non-innovative firms. Moreover, the regression results of models (2) and (3)
also show that product innovation and process innovation have a positive influence on export propen-
sity and intensity. However, the regression results of process innovation only recorded statistical signifi-
cance in the relationship to export propensity (with a coefficient of 0.265) but did not find a significant
effect of process innovation on export intensity. In addition, through the results in model (4), it can be
seen that innovation has a higher impact on export propensity than export intensity. Specifically, com-
paring the influence of product innovation and process innovation on export propensity, with statistical
significance at 1% and regression coefficient at 0.274, the results confirm a stronger correlation than the
effect of innovation on export propensity (with a regression coefficient of 0.240). Meanwhile, when com-
paring the influence of product innovation and process innovation on export intensity, the results in
Table 5 only show a statistically significant relationship between product innovation and export propen-
sity (1%), by the same level of impact (0.027). The results are significant at 1%, Wald chi2 has a proba-
bility of 0.000, which signifies that these models have a good fit.
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Table 5. Result of the impact from innovation to export propensity and intensity.
Dependent variables: Export propensity and Export intensity

Export propensity Export intensity
Variables (1) (2) (3) (4) (1) (2) (3) (4)
Inno 0.601%** — - - 0.053%** - - -
(0.124) (0.014)
Prodl - 0.304%** - 0.274%** - 0.027%** - 0.027%**
(0.089) (0.090) (0.010) (0.010)
Procl - - 0.265%** 0.240%** - - 0.010 0.009
(0.076) (0.076) (0.009) (0.009)
HC 0.405%** 0.409%** 0.404%** 0.407%** 0.040%** 0.040%** 0.040%** 0.040%**
(0.069) (0.069) (0.069) (0.069) (0.007) (0.007) (0.007) (0.007)
SIZE 1.483*** 1.481%** 1.481*** 1.482%** 0.167%** 0.1671%** 0.161%** 0.167%**
(0.070) (0.069) (0.068) (0.069) (0.007) (0.007) (0.007) (0.007)
CAP 0.489%** 0.487%** 0.482%** 0.487%** 0.046%** 0.046%*** 0.046*** 0.046%**
(0.056) (0.056) (0.055) (0.056) (0.007) (0.007) (0.007) (0.007)
Non-state 0.141 0.152 0.167 0.164 0.061 0.062 0.062 0.062
(0.624) (0.622) (0.620) (0.625) (0.089) (0.089) (0.089) (0.089)
FDI 5.455%** 5.457%** 5.438%** 5.475%** 0.752%** 0.753%** 0.752%** 0.753%**
(0.641) (0.639) (0.636) (0.641) (0.092) (0.092) (0.092) (0.092)
Year dummies (3) Yes Yes Yes Yes Yes Yes Yes Yes
Industry dummies (24) Yes Yes Yes Yes Yes Yes Yes Yes
Constant —13.839*** —13.399*** - —13.678*** —1.573***  _1557%**  _1532%¥*  _1555%*
13.534***
(0.857) (0.850) (0.842) (0.853) (0.113) (0.113) (0.112) (0.113)
Obs 17,898 17,898 17,898 17,898 17,920 17,920 17,920 17,920
Wald chi? 2700.44 2683.82 2656.08 2661.06 4119.78 4114.76 41124 4115.03
Prob Wald 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
"'p<0.01.
“p<0.05.
‘p<0.1.

In conclusion, these findings support hypothesis H1, indicating that innovation has a positive impact
on export in processing and manufacturing enterprises in Vietnam.

4.3. The moderating role of environmental uncertainty

Tables 7 and 8 provide an analysis of the relationship between innovation and export in the presence
of environmental uncertainty. Eight models were generated for each innovation variable, representing an
interaction between innovation and a variable in environmental uncertainty. It was ensured that all inter-
acting variables were not considered simultaneously to avoid multicollinearity and high standard error
(Arouri et al., 2015). The results are significant at 1%, Wald chi? has a probability of 0.000, which signifies
that these model have a good fit.

The regression results in Table 6 indicate that when businesses innovate, the difficulties in basic infra-
structure, transport infrastructure, communication infrastructure, and institution environment act as moder-
ators in reducing the impact of innovation on both export propensity and intensity. However, the moderating
role of other difficulties (finance, labor resources, skilled labor) was not found significant in the study.

4.3.1. The moderating role of environmental uncertainty in the linkage between innovation and
export

4.3.1.1. Concerning export propensity. In terms of the difficulty of the local institutional environment, the
interaction variable is negatively correlated with the export trend at 1%. Regarding the difficulty of basic
infrastructure, the regression analysis reveals a statistically significant regression coefficient of —0.076 at
a 5% significance level. The corresponding marginal effect of —0.032 indicates that when an enterprise
that has innovated encounters a 1-point increase in basic infrastructure difficulties, there is a 3.2%
decrease in the probability of participating in exporting. Regarding transport infrastructure difficulties,
the regression analysis reveals a statistically significant regression coefficient of —0.087 at a 1% significance
level. Additionally, the marginal effect indicates that when an enterprise that has innovated encounters
a 1-point increase in transport infrastructure difficulties, there is a 3.2% decrease in the probability of
participating in exporting. In terms of the difficulty of communication infrastructure, the results indicate
a negative correlation between the interaction variable and the export trend at a significance level of
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5%. Specifically, for enterprises in the processing and manufacturing industries that have embraced
innovation, encountering a 1-point increase in the difficulty of communication infrastructure results in a
3.4% reduction in the probability of exporting.

4.3.1.2. Concerning export intensity. In terms of difficulty of the local institutional environment, Table 6
shows the regulatory role of local institutional constraints in mitigating the effect of innovation on export
intensity by 1.5%. In terms of basic infrastructure constraints, Table 6 shows the moderating role of basic
infrastructure constraints in mitigating the effect of innovation on export intensity with a regression
coefficient of —0.009 and is statistically significant at 1%. In terms of difficulty of transport infrastructure,
with the regression coefficient of the interaction variable —0.012, statistically significant at 1%, the results
indicate the moderating role of the transport infrastructure difficulty in reducing the effect of innovation
on export intensity by 0.4%. In terms of difficulty of communication infrastructure, the interaction variable
is negatively correlated with the export trend at the significance level of 1% and has a regression coefficient
of —0.008, showing the moderating role of the difficulty in communication infrastructure reduces the effect
of innovation on export intensity by 0.4%. In terms of difficulty of machinery/technological equipment, the
interaction variable is negatively correlated with the export intensity at a 1% significance level and has a
regression coefficient of —0.007 thereby reducing the export intensity by 0.4%.

4.3.2. The moderating role of environmental uncertainty in the correlation between product
innovation and export

The results presented in Table 7 indicate that when enterprises conduct product innovation, most diffi-
culties have a moderating role in mitigating the impact of product innovation on export propensity and
intensity, except for difficulties in labor resources for export propensity and difficulties in communication
infrastructure, finance, and labor resources on export intensity.

4.3.3. The moderating role of environmental uncertainty in the correlation between process
innovation and export

The research results in Table 8 highlight that when enterprises face difficulties in labor resources, skilled
labor, machinery, technological equipment, and institutional environment, process innovation is not sta-
tistically significant in terms of exporting. Therefore, it suggests that process innovation is no longer an
advantage for a firm to engage in exporting. This observation helps explain why, when enterprises face
these difficulties, they are unable to increase their export intensity through process innovation. The
paper also indicates that the difficulty of finance reduces the impact of innovation on export propensity,
and the difficulty in transport infrastructure, communication infrastructure, finance, and institutional envi-
ronment reduces the impact of process innovation on export intensity. However, research has not found
any moderating role of other difficulties.

In summary, most difficulties have a moderating role in reducing the impact of one of the three
dimensions of innovation on export propensity and intensity. Therefore, the research results support
Hypothesis 2, stating that environmental uncertainty has a moderating role in mitigating the impact of
innovation on exports. The study also shows that control variables such as size, human capital, capital
intensity, and FDI enterprises have statistical significance and a positive effect on export, while non-state
firms do not affect export.

5. Discussion

The findings of this study demonstrate that all three dimensions of innovation have a positive influence
on export propensity, consistent with a previous study by Gajewski and Tchorek (2017). The benefits of
innovation for export propensity include the development of differentiated products and services,
improved quality, reduced costs in response to technological advancements, and the ability to penetrate
and expand export markets (Azar & Ciabuschi, 2017). Furthermore, the study reveals that product inno-
vation has a stronger positive effect on export propensity compared to process innovation. This can be
attributed to product innovation’s ability to create barriers to imitation, establish a precedent advantage
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(Love & Roper, 2015), and ultimately lead to competitive advantage (Rodriguez & Rodriguez, 2005), as
supported by a prior study by Nguyen et al. (2008).

The results also indicate a positive impact of innovation and product innovation on export intensity,
consistent with previous research conducted by Becker and Egger (2013). Conversely, the effect of pro-
cess innovation on export intensity is not significant, aligning with prior studies suggesting that process
innovation may not directly impact internationalization (Tsukanova, 2019), or may only influence export
when accompanied by product innovation (Becker & Egger, 2013; Tsukanova, 2019).

Additionally, the research demonstrates that environmental uncertainty negatively affects the relation-
ship between innovation and exports, specifically in terms of export propensity and intensity. This find-
ing aligns with the study by Yi et al. (2013), which analyzed panel data of manufacturing companies in
China from 2005 to 2007 and indicated that the institutional environment plays a regulatory role in
mitigating the impact of innovation on exports.

The research further reveals that Viethamese enterprises in the manufacturing and processing industry
face several difficulties impeding the impact of innovations on export propensity and intensity. Regarding
the moderating role of the local institutional environment, developing countries like Vietnam often lag
behind in regulatory institutions and business environments, influenced by volatile factors that affect
companies’ internationalization capabilities (Peng et al., 2008). In such environments, firms not only face
the costs associated with innovation but also encounter taxes and informal costs, which may necessitate
adjustments to their innovation and export strategies (Wu et al.,, 2021). Additionally, high levels of cor-
ruption or ineffective legal systems can lead to unfair competition and hinder innovation efficiency
(Rialp-Criado & Komochkova, 2017). Moreover, constraints on technology and internationalization can
discourage firms from pursuing innovation, resulting in underutilization of the potential benefits of inno-
vation (Anokhin & Schulze, 2009).

Strong basic infrastructure facilitates connections between companies, customers, and suppliers,
encourages the adoption of modern technologies, and provides efficient communication channels, all of
which promote internationalization (Rialp-Criado & Komochkova, 2017). Modern and efficient transporta-
tion infrastructure meets the needs of transportation, ensuring smooth internationalization processes
(Oviatt & McDougall, 2005). However, if enterprises face infrastructure challenges, goods may not reach
customers, thus negatively impacting the export process.

With regards to the moderating role of financial difficulties, the results of this study align with the
findings of Efthyvoulou and Vahter (2016) for SMEs in China. Companies investing in innovation often
face financial constraints, limiting their access to other essential economic resources such as capital and
labor, which can have a negative effect on the relationship between innovation and export. Additionally,
several studies have shown that corporate financial capital plays a moderating role by enhancing the
impact of innovation on firm performance (Kijkasiwat & Phuensane, 2020).

While the study did not find evidence supporting the moderating role of labor resource constraints,
enterprises may choose to increase labor intensity to meet short-term production requirements for
export, thereby influencing the export process. Regarding the moderating role of skilled labor constraints,
enterprises facing this difficulty may encounter challenges in meeting the labor requirements for inno-
vation, thereby diminishing the benefits of innovation or impeding innovation adoption (Rialp-Criado &
Komochkova, 2017). Consequently, these factors can contribute to a decline in export performance.

Furthermore, difficulties in machinery and technological equipment play a significant role in shaping
business strategies. Technological machinery and equipment are crucial input resources that determine
the success or failure of process innovation, while product innovation also relies on the involvement of
machinery and technological equipment to create new or improved products. When enterprises face
challenges in accessing or utilizing machinery and technological equipment, it can reduce innovation
efficiency, increase risks, and ultimately impact export activities (Flor & Oltra, 2005).

6. Conclusion

This study aims to investigate the impact of innovation dimensions on export activities in manufacturing
and processing enterprises in Vietnam through the moderating role of environmental uncertainty.
Through the application of the regression models to analyze three different secondary datasets, the
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research results show that innovation has a positive influence on both the propensity and intensity of
exports, specifically, in comparison to non-innovative firms, those that prioritize innovation experience a
12.4% increase in the export propensity, along with a 1.4% boost in export intensity. In addition, the
presence of environmental uncertainty (the difficulties in basic infrastructure, transport infrastructure,
communication infrastructure, and institution environment) plays a moderating role in reducing the
impact of innovation on export outcomes. Notably, the findings highlight the importance of product
innovation in achieving greater success in international markets.

The findings of this research provide detailed insights into the impact of innovation on exports
through the moderating role of environmental uncertainty, which can be used for practical implications
to help policymakers and practitioners in promoting internationalization and competitiveness within
firms, especially those in uncertain environments. Recognizing the importance of innovation in export
strategies and the impact of environmental uncertainty can help managers develop business strategies
that improve business performance.

However, limitations are inevitable, due to the limited data access, the measurement of innovation using
only product and process innovation dimensions as well as this research only considering two dimensions
of exports. Future research is encouraged to expand the scope of data to other industries and use a longer
period sample to obtain more generalizable and accurate results in the research relationships.
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