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Abstract: This study aims to investigate the effects of product and process innovations on
manufacturing firm performance in Southeast Asian emerging markets. To this end, using a
cross-national sample of 2324 manufacturing firms from the World Bank Enterprise Survey (WBES)
dataset of 2015, we test the effects of product and process innovations on the sales growth of
manufacturing firms in Vietnam, Malaysia, and Indonesia. This study finds that product innovation
is positively related to sales growth while new operating technologies are negatively associated
with sales growth. For high-tech firms, product innovation is positively related to sales growth.
The findings imply that in Southeast Asian emerging markets, governments and manufacturing firms
can enhance performance by investing in product innovation.
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1. Introduction

Innovation has been regarded as an essential element for a nation’s economic growth, as well as a
firm’s competitiveness [1]. Innovation has become extremely relevant for firm sustainability in the
current global markets, where knowledge based competition is becoming more apparent. Traditional
research on innovation has focused on firms in developed economies because innovation has been
usually associated with the latest knowledge, skill, or technology. Meanwhile, research on firm
innovation in emerging markets has placed weight on determinants of firm innovation such as R&D
activities [2-5] and top managers’ characteristics [6,7]. These research streams have left the innovation
activities in emerging markets relatively unknown. There is a lack of literature on firms’ innovation
activities in the Asian emerging markets. As innovation activities require high capital, skills, and
risk [8], businesses in transition economies are often limited in making significant innovations. As such,
existing studies have paid attention to innovation barriers of emerging markets [9,10] rather than the
firm innovation-performance link. In particular, except for China and India [11-13], there is a lack of
literature on the effectiveness of firms’ innovation activities in the Asian emerging markets.

Recently, Southeast Asian transition economies have drawn much attraction as a production base,
as well as a consumer market because they have a young and large scale population and increasing
purchasing power. Moreover, with the establishment of the ASEAN (Association of Southeast Asian
Nations) Economic Community (ACE) in 2015, the ASEAN region is expected to be the second largest
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economy in the world by 2050 ([14] and [15] (p. 2)). Despite the increasing growth of Southeast Asian
emerging markets, there are few studies on the role of innovation in firm growth or productivity in
Southeast Asian emerging markets [16,17].

Among the ASEAN nations, Indonesia, Malaysia, and Vietnam have taken the spotlight because
they have great potential for economic growth. Foreign direct investment (FDI) and the number of
global companies entering these countries have shown a steep increase; in terms of the gross domestic
products (GDP), Malaysia and Indonesia are included in the top three nations from ASEAN [18];
Vietnam has a big domestic market with around 100 million of the population, a great amount of
natural resources, and an inexpensive labor force; and these countries have placed great emphasis on
innovation, but their innovation levels are still low [16]. Yet, little research on innovation at the firm
level in these countries has been performed [19]. Specifically, there is a need for empirical evidence on
the link between innovation and firm performance at the firm level.

The manufacturing industry has contributed to the economic growth and employment of these
countries, although the share of the sector in GDP is declining. For Malaysia, small and medium
enterprises (SMEs) account for the majority of manufacturing [20]. Intense competition requires
SMEs to be more innovative in order to obtain competitive advantages over local and foreign rivals.
According to Rosli and Sidek [20], both product and process innovations are positively related to overall
firm performance in Indonesia. For Indonesia, between 1990 and 2016, the share of manufacturing
sector accounted for 26.7—40 percent of GDP [21]. During the same period, the employment growth
in manufacturing was positively associated with GDP growth [21]. However, Indonesian firms have
suffered from a lack of technological development, which results from insufficient R&D budgets and
inadequate education [10] (p. 1197). As such, Indonesian firms rely on foreign companies to enhance
their technological capabilities [22]. For future development, technological innovation such as product
innovation and process innovation has been emphasized in Indonesia [10,21]. In terms of Vietnam,
manufacturing firms have played a critical role in Vietnam’s economic growth and the improvement of
employment. Although Vietnam has been considered recently as a manufacturing hotspot in Southeast
Asia, it should be more innovative in order to obtain a competitive edge in the global and regional
markets because it is a latecomer among ASEAN. In this line, scholars and practitioners have placed
importance on product and process innovation in Vietnam [8].

In sum, these countries have placed great emphasis on innovation, but their innovation levels are
still low [16,23], and little research on innovation at the firm level has been performed [19]. Specifically,
there is a need for empirical evidence on the link between innovation and firm performance at the
firm level.

As there are various innovation activities, it is necessary to examine the type of innovation that
affects a firm’s performance. According to Dosi [24] (p. 222), innovation refers to “the search for, and
the discovery, experimentation, development, imitation and adoption of new products, new production
processes and new organizational set ups”. Ultimately, innovation is expected to bring a new product,
process, or service to the market [25]. In particular, R&D investments are expected to result in the
development or creation of a new product [26,27], i.e., product innovation. In the manufacturing
sector, this type of innovation has been regarded as an especially critical factor affecting firm change
or renewal [28,29]. Innovation in the production process, i.e., process innovation, plays an equally
important role in a manufacturing firm’s performance because it can save cost or contribute to the
improvement of product quality.

In addition, for manufacturing firms, the effectiveness of innovation can differ according to the
level of technology used by the industry. Existing research on innovation has mainly focused on the
high-tech industries [30] because innovation is often used synonymously for R&D activities such as
technological development. However, for Southeast Asian emerging markets, the manufacturing
industry has a high proportion of low- and medium-tech industries. Consequently, rather than the
latest technology and technological innovation, incremental process innovations may be effective in
these countries.
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This study aims to fill the gap in the literature by examining the effectiveness of the innovation of
manufacturing companies in Southeast Asian emerging markets. To this end, using a cross-national
sample of manufacturing firms in Vietnam, Malaysia, and Indonesia, the current research will
investigate the effects of product innovation and process innovation on firm performance proxied by
sales growth.

This research is expected to provide several theoretical and managerial implications. First, this
study will contribute to enriching the literature on innovation in Southeast Asian emerging markets by
testing the effectiveness of the product and process innovation of manufacturing firms in Vietnam,
Malaysia, and Indonesia. There are few empirical studies that deal with process innovation at the
firm level [31]. Drawing on a cross-national sample of 2324 manufacturing firms from the World Bank
Enterprise Survey (WBES) dataset, this study explores the effects of process and product innovations
on firm performance. Moreover, the findings from this study will help understand which type of
innovation has more positive effects on firm performance according to technology levels. In addition,
the findings from the current study may provide useful suggestions for companies that are running
business in or considering entering Southeast Asian emerging markets.

2. Literature Review

2.1. Innovation in Emerging Markets

Innovation is required for the survival and the achievement of sustainable growth in both
transitional and developed economies [2,7,32,33]. This is particularly true in emerging markets:
while these markets are characterized by fast growing, less developed economies, firms are limited
from obtaining other resources for firm growth. Consequently, many studies have placed great
emphasis on the effect of innovation on a firm’s competitiveness and performance in emerging
markets [2,7,12,19,32,34,35]. For example, Kurt and Kurt [32] found that innovation was positively
associated with labor productivity in the BRIC (Brazil, Russia, India, and China) region. Atalay etal. [2],
who attempted to identify the types of technological innovation that contribute to the improvement of
firm performance, used a sample from the Turkish automobile industry and found that technology
innovation is positively associated with firm performance. Lynch and Jin [12] found that for Chinese
automobiles, both non-technical and technical innovations are effective at meeting the global standards.

Another branch of literature on innovation in emerging markets has paid great attention to the
determinants of firm innovation [3,5,36,37] and institutional characteristics facilitating innovation [4].
For example, Ayyagari et al. [3] found that access to external financing, highly educated managers, and
multinational competitors are positively associated with innovation in emerging markets. Zhou et
al. [38] found that state ownership is negatively related to firm innovation in the Chinese manufacturing
industry. By performing a case study across 16 Korean and Indonesian firms, Yun et al. [39] found that
the openness of innovation, i.e., whether innovation was developed internally or by adapting external
sources, was influenced by regional and national innovation systems. Yun et al. [40] performed a
simulation study and found that the strength of policies that promote open innovation led to different
levels of improvements in national competitiveness. Yun et al [41] investigated the existing literature
to develop a new conceptual framework for innovation, suggesting that innovation was influenced by
industrial practices, governmental policies, engagement with academia, and social responsibility.

As demonstrated, the mainstream of research on innovation in emerging markets has focused on
identifying ways to promote firm innovation while overcoming poor innovation infrastructure [42].
However, innovation comes in many different forms, such as operation innovations (such as innovation
in technology, products, or processes), organizational innovations, marketing innovations, and logistics
innovations [7]). For manufacturing firms, two types of innovation are particularly relevant: product
innovation and process innovation. The former is quite obvious: new products often give the firm
an edge in the market. Meanwhile, the latter can be one of the critical factors that influences firm
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productivity because it can result in the decrease in the production cost. Therefore, product and process
innovations need to be discussed as a potential factor in firm performance in emerging markets.

2.2. Product Innovation and Firm Performance

Among the different types of innovation, product innovation has been often regarded as a direct
measure of a firm’s innovation efforts. Product innovation is generally associated with the introduction
of a physically new product [43,44] or improvements on existing products [45]. Companies can be
more competitive because innovated products lead to improving customer satisfaction. Many studies
provide support for the effectiveness of product innovation on firm performance [46-50]. For instance,
Varis and Littunen [50] found that the introduction of a new product has positive impacts on firm
performance. Camison and Lopez [49] showed that product innovation is central to gaining competitive
advantages in the manufacturing sector [49], which contributes to protecting a firm from competitors
and market threats [51].

Product innovation can be further separated into radical and incremental innovation based on
the novelty of product innovation. Radical product innovation refers to the creation of a completely
new product, while incremental innovation refers to the improvement of an existing product. For a
comprehensive understanding of the effectiveness of product innovation, innovation refers to both
radical and incremental innovation in the current study.

2.3. Process Innovation and Firm Performance

The mainstream of research on innovation in emerging markets tends to focus on product
or technological innovation. However, as demonstrated by Lynch and Jin [12], non-technological
innovation can also improve firm performance. Thus, it is important to investigate the effect of
non-technological innovation on firm performance in emerging markets as well.

One of the important non-technological innovations for manufacturing firms is process innovation,
i.e., innovation in the manufacturing processes. According to Papinniemi [52], the main purpose
of process innovation in manufacturing processes is to create an additional value or to save costs.
Specifically, process innovation involves “change potential in manufacturing process characteristics”
such as change in man—-machine—computer connections, change in the emphasis of key operations,
and change in the process in the integration extent [52] (p. 99). Rosenberg [53] claimed that process
innovation likely involves automation in production methods rather than strategic decision-making,
while Yun and Liu [54] discussed the role of both changes in processes and business models in existing
industries that have adopted new technology, dubbed “converted industries”. Process innovation
can also include capital equipment of different vintages or changes in distribution and organizational
practices. Process innovation can also mean the introduction of a new or enhanced technique, tool,
device, or knowledge into making a product [45,55,56]. Oke et al. [55] asserted that process innovation
involves an improvement in technique or process: in other words, changes in the skills, techniques, or
procedure of transforming inputs into outputs [57]. This implies that process innovation can play a
critical role in gaining competitive advantages. In fact, it has been shown that process innovation has
positive effects on firm performance [58] such as firm growth [59], firm productivity [31,60], as well as
industrial development [53].

Analogous to product innovation, process innovation can be categorized into radical and
incremental innovation based on the novelty of the innovation to the industry. According to Reichstein
and Salter [31], incremental process innovations refer to “process innovations that are new to the firm
but not new to the industry”, while radical process innovations refer to process innovations that are
new to the entire industry. For a better understanding of the effectiveness of process innovation, this
study deals with both radical and incremental process innovation.



J. Open Innov. Technol. Mark. Complex. 2019, 5, 98 50f 16

2.4. Technology Levels and Innovations

The type of product and process innovations can vary across different segments of the
manufacturing sector due to their unique characteristics. The manufacturing industry can be segmented
into high-tech (HT), medium-tech (MT), and low-tech (LT) sectors by the OECD, a categorization
that has become widely used [61]. This distinction is based on the extent of investment in R&D [61].
For example, HT industries are more likely to invest in R&D than LT and MT industries: HT industries
have been regarded as knowledge intensive sectors that require the latest technical knowledge, while
LT and MT industries have been perceived as requiring low levels of knowledge [30] (p. 15).

Based on the criteria for the categorization, it follows that technological innovation that is
associated with developing the latest technical knowledge, i.e., radical innovation, would be extremely
important for HT industries. In contrast, innovation in LT and MT firms is likely to involve adapting
existing technology rather than developing the latest technological knowledge [62]. In particular, LT
and MT industries are more likely to utilize innovation created in HT industries [63]. LT and MT
firms can also benefit from non-R&D innovation activities [64], such as the integration of knowledge
generated from external sectors or other industries [30,65].

3. Research Method

3.1. Data and Sample

Since the early 2000s, the World Bank has surveyed emerging market firms on their experiences
and the business environments in which they operate and constructed the World Bank Enterprise
Survey (WBES). In particular, the WBES includes important, objective firm level information such as
firm performance, financing, corruption, and infrastructure. The sample firms were collected from
this dataset.

We selected manufacturing firms in three Southeast Asian countries, Malaysia, Vietnam, and
Indonesia, from the WBES. After deleting all missing values, the final sample size was 2324 firms.
Among them, 30.21% (702) came from Vietnam; 45.91% (1067) from Indonesia; and 555 (23.88%) from
Malaysia (see Table 1).

Table 1. Sample distribution by country.

Country Firms Y%
Vietnam (fiscal year 2014) 702 30.21
Indonesia (fiscal year 2014) 1067 4591
Malaysia (fiscal year 2014) 555 23.88
Total 2324 100.00

Table 2 shows the characteristics of the overall sample. While 12.91% and 15.49% of firms came
from the high-tech industry (publishing, printing, and recorded media (industry code: 22), refined
petroleum product (industry code: 23), chemicals (industry code: 24), and precision instruments
(industry code: 33)) and the medium-tech industry (plastics and rubber (industry code: 25), machinery
and equipment (industry code: 29 and 30), electronics (industry code: 31 and 32), and transport
machines (industry code: 34 and 35)), the majority of the firms (71.6%) belonged to the low-tech
industry such as food, textile, or wood manufacturing industry (the technology level of industry is
classified based on the R&D intensity by the OECD [66]). Vietnam was more concentrated in the
low-tech industry (91.45%), whereas Malaysia had the greatest proportion of high- and medium-tech
firms (20.18% and 25.23%, respectively) among the three countries.
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Table 2. Characteristics of the sample.

Title 1 Title 2 Full Sample Vietnam Indonesia Malaysia

High level tech (%) 300 (12.91%) 20 (2.85%) 168 (15.74%) 112 (20.18%)

Industry Medium level tech (%) 360 (15.49%) 40 (5.70%) 180 (16.87%) 140 (25.23%)
Low level tech (%) 1664 (71.60%) 642 (91.45%) 719 (67.39%) 303 (54.59%)

Ave. Firm age (y) 17.36 (SD =11.10) 12.15(SD =10.32) 20.10(SD =11.18) 18.68 (SD =9.52)

Domestic market oriented firms (%) 1921 (82.66%) 453 (64.53%) 964 (90.35%) 504(90.81%)
Listed on stock exchange (%) 96 (4.13%) 31 (4.42%) 9 (0.84%) 56 (10.09%)
Subsidiary of large firms (%) 292 (12.56%) 57 (8.12%) 101 (9.47%) 134 (24.14%)

The average firm age was 17.36 (5D = 11.10) years, but Indonesia had older firms (average firm
age = 20.10), while Vietnamese firms tended to be younger (average firm age = 12.15). Most of the
sample firms (82.66%) sell their products mainly in the domestic market, but this pattern diminished
in Vietnam (only 64.53% were domestic market oriented). Only a few firms (4.13%) were listed.
In particular, less than 1% of Indonesian firms (0.84%) were listed, while more than 10% of Malaysian
firms (10.09%) were listed. About 13% of sample firms were subsidiaries of larger firms. While less
than 10% of the firms in both Vietnam and Indonesia were a subsidiary of a larger firm, about a quarter
of Malaysian firms were a part of a larger firm.

3.2. Research Model

To test how innovation activities affect firm performance, the following regression model
(Equation (1)) was constructed. All continuous variables (top and bottom 1%) were winsorized
in order to control for the effects of extreme values.

Y(Annual Sales Growth) = a + f; (Innovation activities) + Z Control + ¢ @

In Equation (1), the dependent variable is the firm performance proxied by the annual sales
growth, which is measured using Equation (2) as follows:

Annual Sales Growth = (Salesy — Sales;) + ((Salesy + Sales;) + 2) 2)

where Sales; represents sales of the last completed fiscal year

The test variable is a firm’s innovative activities proxied by product and process innovation based
on the following two survey questions (refer to Table 3). Each test variable is equal to one if the answer
for a survey question is yes and zero otherwise.

(1)  Product_Innovation: one if the firm introduced new or significantly improved products or services
during the last three years and zero otherwise.

(2)  Process_Innovation: one if the firm introduced any new or significantly improved methods of
manufacturing products or offering services during the last three years and zero otherwise.

Table 3. Survey questions on firm innovation.

Innovation Type Survey Question

During the last three years, has this establishment introduced new or

P i L . .
roduct Innovation significantly improved products or services?

During the last three years, has this establishment introduced any new
Process Innovation or significantly improved methods of manufacturing products or
offering services?

According to Table 4 434 firms (18.67%) launched new products, while 548 firms (23.58%) adopted
new methods during the last three years.
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Table 4. Sample distribution by innovation.

1 (answer = yes) 0 (answer = no) total
Frequency % Frequency Y% Frequency %
Product Innovation 434 18.67 1890 81.33 2324 100.00
Process Innovation 548 23.58 1776 76.42 2324 100.00

The main regression (Equation (1)) of this study also included control variables that can affect
firm performance. They were firm size, firm age, percent (%) of export from sales, percent (%) of
external financing, market type, listing status, subsidiary status, industry dummies based on the
level of technology (reference group: low level), and country dummies (reference group: Malaysia).
The detailed explanation for each variable is as follows.

Size: natural logarithm of sales.

Firm age: natural logarithm of firm age

Export: % of export from sales

External finance: % of external financing

Market type: one if the main market is the domestic market and zero otherwise
Listing status: one if a firm is publicly listed and zero otherwise.

Subsidiary: one if a firm is a part of a larger firm and zero otherwise.

®© NGO L=

High-level technology: publishing, printing, and recorded media (industry code: 22), refined
petroleum product (industry code: 23), chemicals (industry code: 24), and precision instruments
(industry code: 33).

9. Medium-level technology: plastics and rubber (industry code: 25), machinery and equipment
(industry code: 29 and 30), electronics (industry code: 31 and 32), and transport machines
(industry code: 34 and 35).

10.  Country_Vietnam: a dummy for Vietnam.

11.  Country_Indonesia: a dummy for Indonesia.

In the main test, Equation (1) was run over the total sample to test the overall effects of innovation on
firm performance. We also ran Equation (1) over three subsamples based on the industry technology
level (high, medium, and low level technologies) to get a more refined look into the effects of innovation
on firm performance at the different technology levels.

4. Results

4.1. Descriptive Statistics and Pearson Correlation

The descriptive statistics of each variable is reported in the first two columns of Table 5. The mean
and the standard deviation of the dependent variable, Annual Sales Growth, were 0.26 and 0.83,
respectively. As discussed in Table 4, 0.19% (standard deviation = 0.39) and 0.24% (standard deviation
= 0.42) of the sample firms were involved in product and process innovation (two test variables),
respectively. The mean of each control variable was consistent with the discussion on Table 3.

Table 5 provides the Pearson correlation between each pair of the variables from Column 1 to
Column 18. The test variable Product_Innovation was not significantly correlated with the dependent
variable Annual Sales Growth, whereas the correlation between the test variable Process_Innovation and
Annual Sales Growth was significantly negative (—0.10) at the 1% level. Several control variables also
had significantly negative correlation with Annual Sales Growth at the 5% level or better: Size (0.06),
Firm age (=0.15), Export (—=0.04), External finance (—0.14), Listing status (=0.11), and Subsidiary (—0.06).
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Table 5. Descriptive statistics and Pearson correlation matrix (N = 2324).

No. Variable Mean SD 1 2 3 4 5 6 7 8

1. Annual Growth Rate 0.26 0.83 1.00

2. Product_Innovation 0.19 0.39 -0.03 1.00

3. Process_Innovation 0.24 0.42 —0.10 *** 0.50 *** 1.00

4. Size 20.55 5.04 0.06 *** 0.16 *** 0.04* 1.00

5. Firm age 2.73 0.63 —0.15 *** 0.03 0.01 —-0.02 1.00

6. Export 0.18 0.31 —0.04 ** 0.14 *** 0.16 *** 0.04 ** 0.04* 1.00

7. External finance 0.31 0.30 —0.14 *** 0.12 *** 0.17 *** —-0.03 0.11 *** 0.17 *** 1.00

8. Market type 0.83 0.38 0.04* —0.12 *** —0.12 #** —0.21 *** 0.07 *** —0.54 *** —0.06 ** 1.00

9. Listing status 0.04 0.20 —0.11 *** 0.11 *** 0.14 *** —-0.03 0.10 *** 0.13 *** 0.15 *** —0.06 ***
10. Subsidiary 0.13 0.33 —0.06 *** 0.11 *** 0.14 *** —-0.01 0.17 *** 0.21 *** 0.18 *** —0.11 ***
11. High-level technology 0.13 0.34 0.01 —0.06 ** —-0.02 —0.09 *** 0.07 *** 0.01 0.06 *** 0.07 ***
12. Medium-level technology 0.15 0.36 —-0.03 * -0.03 0.03 —=0.10 *** 0.07 *** 0.01 0.02 0.05 **
13. Low-level technology 0.72 0.45 0.02 0.06 *** 0.00 0.14 *** —0.11 *** -0.01 —0.06 *** —0.09 ***
14. Country_Vietnam 0.30 0.46 0.03 0.24 *** 0.17 *** 0.38 *** —0.38 *** 0.11 *** —0.08 *** —0.32 ***
15. Country_ Indonesia 0.46 0.50 -0.01 —0.14 *** —0.24 *** 0.30 *** 0.24 *** —0.21 *** —0.08 *** 0.19 ***
16. Country_ Malaysia 0.24 0.43 -0.02 —0.09 *** 0.10 *** —0.76 *** 0.13 *** 0.13 *** 0.18 *** 0.12 ***
No. Variable Mean SD 9 10 11 12 13 14 15 16
1. Annual Growth Rate 0.26 0.83

2. Product_Innovation 0.19 0.39

3. Process_Innovation 0.24 0.42

4. Size 20.55 5.04

5. Firm age 2.73 0.63

6. Export 0.18 0.31

7. External finance 0.31 0.30

8. Market type 0.83 0.38

9. Listing status 0.04 0.20 1.00

10. Subsidiary 0.13 0.33 0.33 *** 1.00

11. High-level technology 0.13 0.34 —-0.01 0.09 *** 1.00

12. Medium-level technology 0.15 0.36 0.01 0.03 —0.16 *** 1.00

13. Low-level technology 0.72 0.45 0.00 —0.09 *** —0.61 *** —0.68 *** 1.00

14. Country_Vietnam 0.30 0.46 0.01 —0.09 *** —0.20 *** —0.18 *** 0.29 *** 1.00

15. Country_ Indonesia 0.46 0.50 —0.15 *** —0.09 *** 0.08 *** 0.04 * —0.09 *** —0.61 *** 1.00

16. Country_ Malaysia 0.24 0.43 0.17 *** 0.20 *** 0.12 *** 0.15 *** —0.21 *** —0.37 *** —0.52 *** 1.00

Notes: *p < 0.10; ** p < 0.05; *** p < 0.01.
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4.2. Main Analysis Results

Table 6 presents the results of the main regression over the total sample. The test
variable Product_Innovation had a positive and significant impact on Annual Sales Growth, whereas
Process_Innovation was likely to have significantly negative effects on Annual Sales Growth. The coefficient
estimates on Product_Innovation and Process_Innovation were 0.099 and —0.190, significant at the 5%
and 1% level, respectively. Among the control variables, Size had a positive coefficient (3 = 0.037),
whereas Firm age (3 = —0.214), External finance (3 = —0.344), and Listing status (p = —0.333) had negative
coefficients, all significant at the 1% level. The maximum value of VIF (variance inflation factor)
was 4.746 (Country_Vietnam), indicating that the multicollinearity problem was remote. The main
results suggested that product innovation such as the introduction of new products can increase
the firm performance, while the firm performance may suffer after adopting new or significantly
improved methods.

Table 6. Regression results: the effect of innovation on firm performance.

Variable Total Sample
Intercept 0.496 ***
Test Variables
Product_Innovation 0.099 **
Process_Innovation —0.190 ***
Control Variable
Size 0.037 ***
Firm age —0.214 =
Export -0.010
External finance —0.344 ***
Market type 0.084
Listing status —0.333 ***
Subsidiary —0.037
High-level tech 0.030
Medium-level tech —0.068
Country_Vietnam —0.463 ***
Country_ Indonesia —0.395 ***
Adj. R? 6.54%
N 2324

Note 1: **, and *** indicate the significance based on a p-value less than the 5 percent level, and 1 percent level (two
tailed), respectively. Note 2: To mitigate heteroscedasticity and firm clustering effects, robust standard errors are
used [67].

4.3. Additional Analysis Results at Different Industry Technology Levels

In order to get a more refined look at the effects of innovation on firm performance at the different
technology levels, we divided the sample into three subsamples based on the industry technology level
(high-, mid-, and low-tech) and ran Equation (1) over the three subsamples separately. Table 7 reports
the results of the additional analysis based on the industry technology level in columns High-Tech,
Medium-Tech, and Low-Tech, respectively.

The additional results based on the industry technology level varied. The positive effects of product
innovation on firm performance only appeared in the high-tech industry, while the negative impacts of
process innovation were more prominent in the medium- and the low-tech industries. The coefficient
estimate on Product_Innovation in high-tech was positive (0.35), while those on Process_Innovation at all
technology levels negative (high-tech: —0.283, medium-tech: —0.383, low-tech: —0.117), all significant
at the conventional level or better. The maximum value of VIF among the three regression results
was 4.461 (Country_Indonesia) in the low-tech industry. In summary, product innovation seemed
to contribute to firm performance mainly in the high-tech industry rather than the medium- or the
low-tech industries. On the other hand, process innovation can harm the firm performance for firms in
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the medium- or the low-tech industry (In the analyses, the natural logarithm of sales was used as the
proxy of firm size. Alternatively, using dummies based on the three categories of size from the WBES
(large size: 100 + employees, medium size: 20 < employees <99, and small size: employees < 19),
the results remained qualitatively the same. Further analysis was performed by constructing three
dummies: product innovation only, process innovation only, and both innovations. Process innovation
only was negatively and significantly associated with sales growth, while product process only and
both innovations did not have significant relations with sales growth.).

Table 7. Regression results: the effects of innovation on firm performance at different industry

technology levels.
Variable High-Tech Medium-Tech Low-Tech
Intercept 0.648 ** 0.876 ** 0.404***
Test Variables
Product_Innovation 0.350 ** 0.103 0.068
Process_Innovation —0.283 ** —0.383 *** -0.117**
Control Variable
Size 0.039 *** 0.035 *** 0.037 ***
Firm age —0.408 *** —0.273 *** —0.163 ***
Export 0.238 -0.270 0.013
External finance —0.352 % —0.425 ** —0.349 ***
Market type 0.386 ** -0.075 0.085
Listing status -0.236 -0.234 —0.409 ***
Subsidiary —0.206 0.067 0.003
Country_Vietnam —-0.703 ** —0.468 * —0.515 ***
Country_ Indonesia —0.185 —0.403 ** —0.495 ***
Adj. R? 12.50% 8.44% 5.66%
N 300 360 1664

Note 1: *,**, and *** indicate the significance based on a p-value less than the 10 percent level, 5 percent level, and 1
percent level (two tailed), respectively. Note 2: To mitigate heteroscedasticity and firm clustering effects, robust
standard errors are used [67].

5. Discussion

This study aimed to test the effects of innovation on manufacturing firms in Southeast Asian
emerging markets. Specifically, using a cross-national sample of 2324 manufacturing firms, the current
research analyzed the effects of new or improved products and methods of production on annual sales
growth of the firms in Indonesia, Malaysia, and Vietnam. Like the existing literature on technology
innovation [46-50], this study showed that the introduction of new or significantly improved products
had positive effects on annual sales growth. New or significantly improved products contributed to
customer satisfaction or protected the firm against market threats [51], which in turn led to an increase
in sales. Moreover, in the current study, product innovation was defined as the introduction of new
or significantly improved products. The positive relationship between product innovation and sales
growth implies that a firm can benefit from the modification of existing products on the market. This
suggests that open innovation commercializing external ideas can contribute to firm performance.

However, the adoption of new or significantly improved manufacturing methods was negatively
related to annual sales growth. There were some possible reasons why process innovation was
negatively related to sales growth. First, it may take time to see the effect of process innovation of the
production on firm performance. As process innovation means a change in the way a manufacturing
firm produces products, productivity can suffer while adapting to new change. Process innovation may
require the introduction of new machinery or equipment, different ways of blending the raw materials,
or the use of new raw materials. In addition, employees working on the production line need to become
accustomed to the new production method. Adaptation often requires multiple rounds of trial and
error, which can negatively impact firm productivity and performance. Similarly, the literature on open
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innovation suggests the negative relation of process innovation to firm performance may be because of
constraints on the application of resources such as a lack of skilled workforce or national context [68].
A new or significantly improved equipment or technique based on up-to-date knowledge may have
negative effects on firm performance when the working environment supports such changes. Moreover,
according to Kraft [69], firms with higher capital intensity tend to develop process innovations. Indeed,
process innovation leads to large capital expenditure, because it tends to require the purchase of new
technology or machinery for reshaping internal manufacturing processes [31]. Similarly, Fagerberg [70]
(p. 4) addressed that process innovation could have negative impacts on the income growth, which
result in its being more prone to decrease in costs.

Another possible reason for the negative effect of process innovation on firm performance was
the sample used in this study. The majority of the sample (71.6%) belonged to the low-tech sectors.
Rather than process innovation, organizational innovations may play a critical role in firm performance
in low- and medium-tech industries [30]. There are different opinions about the effectiveness of
process innovation in the manufacturing industry. Reichstein and Salter [31] mentioned that process
innovations make small changes in the method of production, which often involves routine operational
improvements. Similarly, Rosenberg and Nathan [53] regarded process innovation as a marginal
area of product innovation. On the other hand, Tushman and Rosenkopf [71] (p. 313) mentioned
that process innovations are the “most primitive form of innovation.” For instance, lean production,
a radical process innovation, can bring about huge changes for the company that adopts it.

5.1. Implications

The findings from this study have a number of implications. First, the current study contributes to
the literature on innovation in emerging markets by providing empirical evidence about the positive
effect of product innovation on sales growth. Extensive research on innovation in emerging markets has
paid great attention to hurdles to investing in R&D spending [72] or determinants of R&D intensity [73].
Similarly, innovation is generally proxied by R&D intensity or R&D expenditure per employee [74]
rather than the introduction of a new product, which is usually more relevant to sales and therefore
firm performance. The findings from the current study will be useful for understanding innovation in
transitional economies by providing empirical evidence about the effectiveness of product innovation
in the form of new products on a firm’s performance.

This study also provides more information about the product innovation in Southeast Asian
emerging markets by using a cross-national sample of manufacturing firms in Malaysia, Indonesia, and
Vietnam. ASEAN is regarded as a vibrant region with a high economic growth potential of 600 million
people. Despite its great potential, there has been little research that analyzes the effect of firm
innovation on firm performance in the region. Like literature on other emerging markets, the literature
on ASEAN has focused on the institutional characteristics of the ASEAN region. This study analyzed
data at the firm level in order to test the effect of innovation on firm performance, which contributes to
enriching the literature on innovation in ASEAN.

Moreover, the findings from this study will make contributions to the literature on product
innovation in emerging markets by analyzing the effectiveness of the innovation and the technology
levels of manufacturing industries. Despite the differences in the innovation activity between high-tech
sectors and low- and medium-tech sectors, the literature on firms” innovative behaviors has paid
greater attention to high-tech firms [30]. Such a trend leads to the lack of research interest in innovation
in low- and medium-tech firms, a barrier to a better understanding of innovation [30,75]. This study
shows that the relationship between product innovation and sales growth may be different according to
the technology level, which contributes to reducing constraints to understanding product innovation.

The findings from this study have useful implications for practitioners by providing information
on the effectiveness of innovation in the manufacturing sectors of Southeast Asian emerging markets.
The result showed that product innovation was positively associated with annual sales growth, which
implies that manufacturing sectors need to invest in production innovations in order to improve
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firm performance. In particular, the results of additional analyses displayed that for high-tech firms,
product innovation can play a critical role in firm performance.

The results of this study can have further implications for governments in Southeast Asian
emerging markets by providing information about how to improve the performance of manufacturing
sectors. For emerging markets, the manufacturing industry makes a great contribution to solving
unemployment issues [19]. The findings from this study suggest that manufacturing firms can enhance
sales growth through product innovation. This implies that Southeast Asian governments need to
support product innovation for the growth and development of the manufacturing sector.

5.2. Limitations and Direction for Future Research

Despite the strengths of this study, there are some limitations. First, this study focused on
manufacturing firms in Vietnam, Indonesia, and Malaysia, which may make the results inapplicable
to other emerging economies. Future research could address part of this issue by extending the
methodology to other Asian emerging economies such as Thailand. It would be also interesting to
explore whether the effect of innovation on firm performance differs among the ASEAN members.

Similarly, this study dealt with the effectiveness of manufacturing firms” innovation, which limits
the application of the results to other industries such as service and information technologies. Therefore,
future research could be conducted on other industries, particularly the service industry, because a
country’s economic growth needs the development of both manufacturing and service sectors.

In addition, it takes time to see the effect of firm innovation. This implies that a longitudinal study
is needed in order to fully test the effectiveness of firm innovation. In this study, the outcome of firm
innovation was proxied by sales growth for two years. However, for a more correct analysis, future
research on the innovation effectiveness needs to be conducted on long term data.

It might be also necessary to test the effect of product innovation on firm change. Product
innovation has been considered as a primary means of firm renewal [29,43,76]. Product innovation
tends to bring big or small changes to a firm because it is likely to require the adoption of new
technologies or methods in the production, human resources with new skills, or organizational changes.
It takes much work before a new product is introduced to the market. However, there is little research
on the relation of product innovation to firm change. Therefore, the attempt to test the effect of
the product innovation on firm renewal might be helpful for a deeper understanding of product
innovation effectiveness.

6. Conclusions

The current business environment is characterized by fast changes in customers, technologies, and
competition [43]. As such, firm innovation has been considered an engine that contributes to obtaining
competitive advantages over competitors [51,77] and enhances long term financial performance [78,79].
Although emerging markets have attracted much attention from scholars in the last two decades [80],
there is still a need for empirical evidence on the link between innovation activities to firm performance
at the firm level in these markets [81,82]. A number of studies have reported that innovation does not
necessarily lead to better performance [39,77]. To improve the effectiveness of firm innovation, further
research needs to be conducted on innovation in Southeast Asian emerging markets.
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