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Abstract: Innovation is a complex process and has been shown to be influential towards different
types of stakeholders. From the viewpoint of stakeholder theory, shareholders and creditors
are more likely to be concerned about corporate financial performance. However, in the new era
an enterprise’s responsibilities have to extend to other stakeholders, including its employees, suppliers
and communities. This study aims to extend the literature by examining the individual effects of
product and process innovations, and then their interactions with external collaboration, on firm
performance and corporate social responsibility (CSR) activities in terms of local contributions for
a sample of Vietnamese manufacturing firms during 2011–2013. Research findings suggest that
process and product innovations are beneficial to firm performance in terms of market share, but not
return on total assets. This implies that investment in innovative activities requires time to make
positive changes in profitability, but it may help with winning customer loyalty. We also find evidence
suggesting that innovation could make firms more obscure, especially when there are external parties
involved. This motivates firms to send signals about their sustainability and goodwill through
corporate social responsibility (CSR) activities. With regard to CSR activities, we are the first to
provide a breakdown of categories of corporate social contribution towards the local well-being,
and elaborate evidence on the effect of innovation on each category, rather than just a composite
index of CSR as in some extant studies.

Keywords: process innovation; product innovation; openness; firm performance; corporate social
responsibility; manufacturing industry

1. Introduction

Increased global and regional competitions have led firms to determine to create or sustain
competitive edge by engaging in innovation. A fast-changing environment with constant abrupt
changes makes it indispensable for firms to build up their capability to innovate [1]. Innovativeness is
not only a matter of interest to practitioners, but has drawn great academic attention, especially in
investigating the effect of several innovation specifications on firm performance. Among the innovation
specifications, product and process innovations are often examined. With the rapid technological
change in recent decades, modified products (product innovation) or alterations in the ways that
they are produced (process innovation) are often witnessed in the manufacturing industry [2,3].
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Even though innovation tends to be associated with improvements in economic performance [4,5],
researchers remain uneasy in generalizing this positive impact of process and product innovations on
firm performance. Some studies suggest that process innovation is more efficient and able to support
firms better, while others provide evidence in support of the reverse arguments.

Innovation is rather involved and sometimes requires collaboration with outside stakeholders
(open innovation), and this act encourages knowledge sharing, risk abatement, and development
speed [6,7]. With an increased rate of evolution in consumer tastes and technology, open innovation
proves to be indispensable [8]. These substantial merits urge researchers to empirically examine
whether open innovation is positively influential towards innovation outcomes. Much as literature
has incorporated several dimensions of open innovation (e.g., breadth, depth), little has been done
in examining the impact of the interaction between external collaboration and process and product
innovation on firm performance, at least in a developing country setting. A study of the effect of
open innovation for manufacturing firms in developing countries is warranted since, compared to
counterparts in more developed markets, innovation in firms in developing countries tends to be more
determined by foreign direct investment (FDI) and external technology transfer, rather than by built-in
capacity or domestic R&D expenditure [9].

In many studies, the outcomes of innovations are often measured in terms of innovative outputs,
such as the number of development projects, increase in sales from new products, or the frequency
of new product launches [10,11]. This focus is intuitive since it relates directly to the innovation
outcomes. However, it could also be of considerable interest to evaluate the impact of innovation types
on general performance, e.g., total sales, profits, or market share for all products/services. After all,
innovation is in place not only to bring improvements to just one or two products, but can affect
firms’ range of products/services. The overall economic performance should be a better indicator of
a firm’s sustainable development compared to just the innovative performance of a firm. The present
study will seek answers to the question of how process and product innovations affect firms’ overall
performance, rather than innovative outputs, to fill this gap.

Another issue that emerges in the new era is that firms cannot just focus on economic performance
and ignore social and environmental concerns [12]. Furthermore, according to Pizzi [13], if a firm
lacks control over the environmental impact of its activity, consequential negative implications on the
financial performance may occur. However, the integration of these areas is not straightforward and
firms need to find strategies for this [14]. This new requirement comes from a shift in the emphasis of
the lead stakeholder in sustainable development: initially, the role of governments was highly visible,
while in the 1990s, civil society actors gain currency, and from the beginning of the new millennium,
businesses have more of a role to play [15]. With this development, as well as increasing demand from
consumers and governments, firms should be inclined to be socially responsible and show commitment
to contribute to the local community and society at large, and it is increasingly unacceptable to engage
in unethical business practices, including child labor, environmental pollution.

In this context, on the one hand, a firm’s corporate social responsibility (CSR) is a strategy to
respond to the new social requirements. CSR is expensive, but firms could voluntarily invest in
this field to compensate for any adverse impacts of their operations towards the environment and
societal well-being. It is shown that firms could enhance the prospect of leveraging reputational gains
to earn profits from CSR activities, at least in the medium run [16]. In addition to this, CSR could
address information asymmetry arising from firm innovation and stakeholders, but this link is scantily
researched. Ramani & Mukherjee [17] suggest that the relationship between radical innovation and
other corporate strategies, especially CSR, have not been underresearched. In the context of innovation,
CSR-related researches mainly delve on environmental sustainability [17], while studies on other facets
of CSR, such as the contribution to local sustainable development, are silent [18].

The innovations could be more interesting to the shareholders and debtholders, but how would
innovative firms choose to interact with other stakeholders such as the local community, i.e., its tendency
to contribute to the local well-being? The local sustainable development could be secured by improving
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environmental conditions, uplifting education, sport, and health standards, alleviating poverty,
preserving heritage, etc. Since technological advancement and innovation have impacted both
economy and society as a whole [19], the study of their impact on societal development should not
be neglected. Nonetheless, the link between product and process innovations and local sustainable
development as a form of corporate CSR has been largely unexplored.

We posit that the overall performance should be analyzed in addition to innovative performance,
which has already been heavily discussed in prior literature. The performance indicators to be
examined in this paper will not only cover economic but also social contribution, to make sure that
a more well-rounded view of the impact of innovation is under investigation. Another contribution
of the present paper is the study of the influence of product and process innovations in a vacuum,
and of whether external collaboration in the making of these two innovations is more beneficial
than a closed process. A firm’s resources for open innovation activities are particularly limited in
developing markets, as these activities are costly yet unable to bring certain positive outcomes [9].
This is why an attempt to investigate the role of collaboration in product and process innovations is
essential, both in academic and practical meanings. The final contribution is that we study innovations
in Vietnam, a developing country that has gained relatively robust growth thanks to a strong focus
on technological change for sustainable development. Even though Vietnam in specific, and other
developing countries in general, rely heavily on innovation, very few studies on innovation have been
conducted for these economies. We provide a concrete breakdown of different types of firms’ CSR
strategies, rather than just a composite index of CSR to shed some light on which type of CSRs local
contribution firms may prioritize.

2. Literature Review

2.1. Product and Process Innovations and Impact on Firm Performance

The Organisation for Economic Co-operation and Development (OECD) Manual [20] has
categorized four types of innovation: product, process, marketing, and organizational innovations.
The outcome of product innovation is the introduction of a both marginally or radically improved
good or service with respect to functions, characteristics, or components. Product innovation is
mostly induced by demand factor, but supply side could be a significant driver for this type of
innovation as well [21]. Upgraded technologies, changing customer tastes, and shortening product
life cycles, combined with overall increased global and regional competition, force firms to innovate
relentlessly [22]. Process innovation leads to improvements in the methods of production or delivery
of products/services [20]. The process could be new, or significantly improved compared to the existing
version. The theory of creative destruction by [23] proposes that innovative firms have the competitive
edge that enables them to replace noninnovative ones. Innovation has been identified as a sustainable
channel to facilitate economic growth and corporate performance. Theoretically, innovation is expected
to facilitate enhancements in firm economic performance. Nonetheless, empirical results have not
always been in line with this expectation, i.e., there are a number of studies that suggest that innovations
do not necessarily bring better performance.

Some studies find a more preferable effect of process innovation over its product counterpart.
Hall et al. [24] found that firm size, investment in R&D are drivers of product and process innovations
for Italian small and medium enterprises (SMEs). The researchers documented the positive influence
of both product and process innovations on SMEs’ productivity, but the latter proves to be more
eminent. Hall et al. [24] also found that the link between innovation and productivity is weaker for
larger and older firms. Waheed [25] performed a similar examination using a sample of firms in
Bangladesh and Pakistan, and confirmed that process innovation influences productivity more than
product counterpart. Tuan et al. [26] found that product innovation appears to have an insignificant
impact on innovative performance, whereas the other three types (process, organization, and marketing
innovation) have more marked influence on innovative outcome for firms in supporting industry.
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Hall [4] reviewed the empirical evidence on the link between innovation and productivity. The author
found substantive evidence on the positive effect of product innovation on revenue, but process
innovation shows a more hazy effect. Rosli and Sidek [27] examined a sample of roughly 300 firms
in the industry of a wide range of sectors in Malaysia. They found that both product and process
innovation positively relate to firm performance, where the impact of the former is stronger. Tuan [28]
used a sample of 353 manufacturing SMEs in Vietnam, and found that gender, product innovation and
firm reputation positively impact the growth of manufacturing SMEs.

On the other hand, product innovation is found to be superior to process one in some studies.
Fagerberg [29] contends that new product introduction could exert a strong and positive impact on
the growth of income and employment, meanwhile process innovation shows a more controversial
effect probably due to this innovation type being more prone to cutting costs. Foster et al. [30]
suggest that firm-specific demand variations, rather than technical efficiency, are the dominant factor
in determining firm survival and positively influence measured productivity. Product innovation
should relate more to firm-specific demand variations, whereas process innovation is expected to
affect technical efficiency. Using a sample of French firms in manufacturing and service industries,
Mairesse and Robin [31] show that product innovation tends to be the dominating driver of labor
productivity, while process innovation is both economically and statistically insignificant. Studying
a sample of firms in four European countries, Griffith et al. [21] argue that firms are more likely to
engage in formal innovative activities, and that product innovation are demand-driven, while process
is supply-driven. These authors also posit that process innovation only helps increase productivity in
France, while product innovation is more effective and raises productivity in France, Spain, and the
UK. Cassiman et al. [32] found strong evidence that product innovation, not process innovation,
affects productivity.

In summary, the prior literature in this session tends to suggest that, in developing countries,
e.g., Bangladesh, Pakistan, and Vietnam, process innovation is a stronger driver for firm performance,
while in developed countries (e.g., European countries), the opposite is often found. One more
noteworthy point is that the performance indicator in those studies mainly discuss innovative
performance, i.e., how do products from innovation activities sell. However, this leaves the questions
of how overall performance, i.e., how the firms’ well-being fares, e.g., the sales in general and market
share of firms, unanswered. From the literature reviewed, though there are cases of negative influence
of these two types of innovation, the general theme is still leaning towards their positive impact on
firm performance [33–35]. Our first hypothesis is, therefore, as follows:

H1. Innovation is positively correlated with firm economic performance.

2.2. Open Innovation, Levels of Newness, and Firm Performance

Open innovation relates to the way firms interact with external stakeholders to innovate,
as innovation itself is not straightforward and rather involved. The term open innovation refers
to the collaboration with external stakeholders, while closed innovation incurs when internal R&D
expenditures and in-house research team help with all the organizational innovations [8]. The majority of
studies on open innovation strategies demonstrate a positive influence on innovative performance [35].
This is clear evidence in support of the preferential effect hypothesis, because it is expected that firms
that interact with outsiders have higher chances of internalizing external ideas and technologies.
This would altogether create conditions for firms to innovate successfully.

Despite the expected merits from open innovation, studies have cast doubt on whether openness
invariably leads to higher firm performance. This is because firms’ resources are naturally limited,
while collaborating with external partners is costly and demands high maintenance costs [36–38].
Lin [39] pinpoints that, in a cost and benefit framework, the marginal return from open innovation
may be diminishing and excessive reliance can turn out to negatively influence firm performance.
Duyster [36] and Kang and Kang [39] have documented an inverted U-shaped relationship between
open innovation and innovative performance. In other words, oversearch and overcooperation
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might erode the marginal returns from open innovation when a firm continues its reliance on
additional externality.

Laursen and Salter [11] analyzed open innovation under breadth and depth perspectives.
These authors hypothesize that broader and deeper deployment of external collaboration could
enable firms to innovate more efficiently. Breadth relates to the number of external sources of
information, while depth defines the degree of information that firms can draw from external sources
of information. Bayona-Saez et al. [40] also examined the effect of openness on firm innovative
performance. The study results suggest that incremental innovations chiefly depend on firms’ internal
capability, and not on firms’ openness. However, one dimension of openness, breadth, does affect
radical innovations. Diverting from other studies on the separate effect of coupled and inbound
openness, Greco et al. [36] also contributed by investigating the synergistic impact of inbound openness
on innovation performance.

Firms need external partners in R&D activities to develop and maintain competitiveness and the
utmost economic success. Open innovation is expected to help firms transcend beyond traditional
operating models and lift up firm boundaries. Gobbo and Olsson [41] argue that innovation includes
both the search for knowledge novelty and the application of available knowledge, which is essential
to materialize firms’ potentials. Inauen and Schenker-Wicki [42] suggest that companies focusing on
open innovation are more likely to perform radical innovations, and are able to sell a higher quantity
of new products.

Radical innovations are inherently more uncertain and complex, thus requiring difficult skills
compared to incremental innovation [43]. Radical innovation enables firms to enhance value, rarity,
and inimitability, helping firms to maintain the foundation for a competitive edge. Rubera and Kirca [44]
found that radical innovations are more of an enabler for positive performance, compared to incremental
innovations. The role of newness of innovation could be particularly helpful in an environment where
minor innovations could easily imitate other firms’ innovative efforts. In a developing context, resources
for R&D research, such as financing and human capital, are considerably limited. External sources
such as FDI and through external collaboration are important, and aid much in firms’ innovation [9].
Therefore, openness in innovation is critical and is expected to bring desirable outcomes, and help
firms to improve in general. According to the preferential effect hypothesis, it is expected that
firms that interact with outsiders have higher chances of internalizing external ideas, technologies,
and creating edges. Openness helps bring together resources, knowledge, and risk-sharing function [6],
thus supporting the likelihood of a firm to engage in innovative activities as well as the success of such
deeds. Given the critical role of open innovation and the link between open innovation and the likely
resultant economic success found in the literature, our second hypothesis is as follows:

H2. In a developing country, product and process innovations are more efficient when conducted with
external support.

2.3. Innovation and Corporate Social Responsibility

Strategic management studies have emphasized the important role of corporate social responsibility
in creating a long-term competitive advantage [45]. CSR is a strategy depending on how a firm selectively
identifies and attends to its main stakeholders’ interest [46]. Since CSR has a broad impact on other
strategies and performance, it is critical to examine the determinants or rationales for why a firm
engages in CSR [18]. Extant literature suggests that CSR is employed to boost corporate reputation,
satisfy stakeholders, and improve social image [47,48]. CSR is also a tool to differentiate a firm from
other firms. Most studies emphasize that when CSR is included in a corporate strategy, it tends to
enhance technological innovation investment [49,50]. However, the reverse direction of how innovation
imposes on a firm’s decision to take part in CSR is hardly examined [51].

Firms reap vast benefits from innovation, but this strategy can also be problematic towards firm
performance [52]. Innovation is risky and requires lots of firm-specific investments, because of its
intensive needs for capital, but the returns from investment in innovation are purely unpredictable [53].
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In fact, stakeholders may voice their concern about a firm’s innovation activities since these are
transaction-specific investments. Each innovation investment probably requires a unique set of human
capital, equipment and facilities, and skills or technology; as a result, it would be too costly to end
a contract to start an innovative project [18]. This is particularly true if the focal firm is not sustainable.
What exacerbates the information asymmetry problem is that innovative activities are overly complex,
and investors barely have decent control over the innovation. Hart and Moore [54] suggest that,
if a firm is unstable, investment is likely to be wasted in the long term, and stakeholders would be
hesitant to cooperate with the firm.

Signaling theory suggests that firms could signal their sustainability as well as goodwill.
Spence [55] and Stiglitz [56] contend that, for signals to be effective, two criteria must be satisfied,
which are observability and sufficient costliness. CSR is a strategy that can fulfill these two criteria
of an effective signaling channel. First, CSR is highly observable, and can raise the awareness from
all kinds of stakeholders [57]. The second criterion emanates from the convention that exorbitant
expenditure spent can only be paid by sustainable firms. [18,58] found that evidence supporting CSR
can serve as a decent signaling channel. Using a sample comprising 3315 US listed firms from 2001 to
2011, Shen et al. [18] results indicate that highly innovative firms contribute more via CSR.

Signaling theory regards CSR as a channel to convey a firm’s sustainability to outsiders in an effort
to receive continuous support from them. In a developing country, the signaling motivation should
be stronger due to higher potential malicious effect of information asymmetry [59]. In addition,
innovation is highly risky; as a result, signaling drive should be significant in the case of innovative
firms. The obscurity of both process and product innovations may leverage significantly when there is
a collaboration. This is because open innovation is usually sought when firms are to perform more
radical innovations, and closed innovation has a tendency to lead to more incremental enhancements.
As Leifer et al. [43] emphasize that radical innovation has more uncertain outcomes, we could infer
that firms conducting open innovations would expose themselves to more scrutiny from outsiders,
which further requires firms to provide signals about their sustainability. Accordingly, with regard to
the signaling theory our two final hypotheses are:

H3. Both process and product innovations are more likely to be associated with social contribution if conducted
with external stakeholders.

3. Research Methodology

3.1. Estimation Method and Research Sample

The data of this study are comprised of manufacturing firms in Vietnam during the period
of 2011–2013. The General Statistic Office of Vietnam (GSO) conducted Vietnam Technology and
Competitiveness Surveys spanning the 3-year period, collecting information about the employment
of technology and corporate social responsibility in the manufacturing industry. This is a large-scale
survey effort covering thousands of manufacturing firms in Vietnam. These surveys covered part of
a larger sample of manufacturing firms (8386 firms) in Vietnam Enterprise Surveys, which is conducted
also by the General Statistic Office, covering more than 50,000 manufacturing firms.

To obtain economic performance indicators as well as other firm characteristics, we merge this
dataset with the Economic Survey, also conducted by GSO during the same period using the instrument
provided by GSO staff. The instrument was created by concatenating provincial code and entity code.
Both of these datasets were administered by mailing out the survey forms to firms, and the firms
return the completed forms by post. One factor that facilitates the collection of the dataset is that it is
mandatory for firms to complete the form, under the law on Statistics, otherwise they will be contacted
by the authority.

Conventionally, fixed-effects and random-effects methods are used for estimating models with
panel datasets. Nonetheless, with a very wide N and very short T dimensions (or many cross-sectional
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units and a very short period), using a fixed-effects approach tends to be inappropriate since this
procedure consumes an excessive number of degrees of freedom, resulting in inefficient estimation.

3.2. Research Models

The current study has a twofold interest: the individual effect of firm innovation types on
performance, and the effect of the interaction of process and product innovation and openness on firm
performance and CSR.

Drawing on the relevant literature, we selected the following models to test the
established hypotheses:

Performit = β0 + β1Innovation Typeit + β2Innovation Type × Open innovationit + Control Variablesit + uit (1)

CSRit+1 = α0 + α1Innovation Typeit + α2Innovation Type × Open innovationit + Control Variablesit + εit (2)

where: perform is measures of firm economic performance: ROA is net income after tax over total
assets, and market share is the market share reported by the firm [60]. CSR is an index representing the
number of categories of local contribution engaged by the firm. As for CSR activities, GSO data provides
information on corporate contributions towards 8 categories: environment, education, infrastructure,
health, youth, poverty relief, heritage preservation, and sports. When a firm makes a contribution in
any category, it receives 1 point, and 0 otherwise, following [61].

Innovation is analyzed under 2 aspects: Product and Process, in addition to whether it is an open
or closed innovation. Product innovation is a dummy variable receiving 1 if significant or minor
product improvements are made or new products were introduced in the respective year, and 0
otherwise [20]. Process innovation is a dummy variable receiving 1 if significant or minor process
enhancements were introduced or a new process was devised for the production/delivery of products,
and 0 otherwise [20]. Open innovation receives 1 if firms innovate with the support of external partners,
and 0 if firms only rely on internal R&D efforts for innovative activities, consistent with [62].

Size is calculated as the natural logarithm of total assets [63]; Leverage is the ratio of total debt to
total assets, to control for the possible impact of leverage on a firm’s CSR [64]; Competition measures the
pressure from market competition, receiving the value of 1 if firms declare that they have competitor(s)
and 0 if none, to control for the link between competition and CSR [65]; Export is the ratio of sales from
exporting to total sales to control for the effect of export strategy on CSR [66]. For the CSR-related
equation, we added the csrcontrol variable, which is a dummy variable receiving 1 if the firm declares
that it has a unit to monitor CSR activities, and 0 otherwise. We aim to tackle endogeneity between
CSR and innovation (as suggested in [18]) by lagging all explanatory variables in model (2) compared
to the period of the explained variable. In model (2), firm profitability is added to control for the ability
that a profitable firm may be flexible to invest more in CSR to legitimize its existence [63].

4. Results and Discussion

From Table 1, it is clear that firms are interested in engaging in product innovation and process
innovation (with the latter being implemented a little less frequently). Accordingly, average ROA
is 0.6 percent, which is pretty low. The mktshr variable’s average value is 24.236, or the domestic
market share is roughly 24 percent in the region where firms operates, for firms in the sample. The CSR
index’s value is 1.71 out of 8, suggesting that, on average, it contributes towards two out of eight
areas in the local community. External innovation average value is just 0.204, much lower than that of
product and process counterparts, probably indicating that external collaboration requires intensive
resources and is much more involved, which is why firms are much less able to perform this type
of innovation. Correlation matrix shows that pairwise correlation is not very high, and performing
a Variance Inflation Factor test, whose results are all lower than 10 for the three models above, confirms
that multicollinearity is not likely to be a real concern.
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Table 1. Mean and correlation matrix of selected variables.

Variable Obs Mean mktshr ROA CSR Process Product Open

mktshr 18,237 24.236 1.000
ROA 22,801 0.006 0.027 1.000
CSR 23,379 1.710 0.048 0.026 1.000

process 17,926 0.823 0.097 0.023 0.063 1.000
product 20,236 0.906 0.084 0.007 0.050 0.169 1.000

open 10,698 0.204 0.165 0.050 0.163 0.209 0.157 1.000

Source: Authors’ calculation from research data.

Table 2 shows the estimation results for the individual impact of process and product innovations
and on firm economic performance. Product and process innovations have significantly positive
effects on firm performance when proxied by market share, but yield insignificant coefficients in the
case of ROA. This result suggests that innovation makes the products/services more appealing in
terms of features or price, aiding firms in sustaining market share or even gaining more customers.
However, it may take more time before profitability is gained, because innovation is a highly costly
activity. This result is in line with hypothesis 1 on the merits of product and process innovations on
firm performance.

Process innovation (process) leads to improvements in the methods of production or delivery of
products/services, while product innovation (product) delivers improved goods/services in terms of
use, characteristics, or components. Upgraded technologies, changing customer tastes and shortening
product life cycles are rational drivers of innovations within firms. Theory of creative destruction
emphasizes the importance of innovation in creating competitive advantage superior to that of
noninnovative counterparts. In other words, product and process innovations can be seen as
a sustainable channel to facilitate economic growth and economic performance.

Table 2. Product and process innovations and firm performance.

Variable mktshr mktshr ROA ROA

process 5.579 *** 0.002
(0.555) (0.002)

product 6.889 *** 0.000
(0.677) (0.002)

size
0.821 *** 0.828 *** 0.012 *** 0.012 ***
(0.164) (0.161) (0.001) (0.001)

lev
−0.007 *** −0.274 −0.083 *** −0.087 ***

(0.001) (0.226) (0.005) (0.005)

competition −3.361 *** −4.295 *** −0.003 −0.002
(0.837) (0.844) (0.002) (0.002)

export −0.086 *** −0.086 *** 0.000 * 0.000 *
(0.008) (0.008) 0.000 0.000

_cons 13.76 *** 13.825 *** −0.065 *** −0.068 ***
(1.797) (1.842) (0.007) (0.007)

N 13923 15428 18575 16472

Source: Author’s calculation. * denotes significance at 10%; *** denotes significance at 1%.

Table 3 provides the results for the estimation of models with interaction between open innovation
and process and product innovation on firm performance. The individual coefficients of product
and process innovations are no longer significant, while the coefficients of interaction of both these
variables and open innovation are significantly positive at 1% and become much stronger than the
individual coefficient, with only one exception in the case of ROA and process innovation. This is
clear evidence in support of H2, emphasizing the role of the collaboration with external partners in
conducting innovations.
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Firms need external partners in R&D activities to develop and maintain competitiveness and the
utmost economic success. Open innovation is expected to help firms transcend beyond traditional
operating models and lift up firm boundaries. Gobbo and Olsson [43] argue that innovation includes
both the search for knowledge novelty and the application of available knowledge, which is essential
to materialize firms’ potentials. Inauen and Schenker-Wicki [42] suggest that companies focusing on
open innovation are more likely to perform radical innovations, and are able to sell a higher quantity
of new products.

Radical innovations are inherently more uncertain and complex, thus requiring difficult skills
compared to incremental innovation [45]. Radical innovation enables firms to enhance value, rarity,
and inimitability, helping firms to maintain the foundation for competitive edge. Rubera and Kirca [44]
found that radical innovations are more of an enabler for positive performance, compared to incremental
innovations. The role of newness of innovation could be particularly helpful in an environment
where minor innovations could easily imitate other firms’ innovative efforts. In a developing context,
resources for R&D research, such as capital and human capital, are considerably limited. In this
setting, open innovation should play a critical role in spurring firms’ radical innovations, which would
ultimately lead to higher firm performance.

Table 3. Product and process innovations, open innovation, and firm performance.

Variable ROA mktshr ROA mktshr

product −0.001 −0.033
(0.003) (0.707)

product_open 0.004 * 9.999 ***
(0.002) (0.923)

size
0.013 *** 0.931 *** 0.013 *** 0.963 ***
(0.001) (0.177) (0.001) (0.176)

lev
−0.084 *** −0.351 −0.083 *** −0.252

(0.005) (0.359) (0.005) (0.335)

competition −0.005 * 0.986 −0.004 1.123
(0.003) (0.859) (0.003) (0.854)

export 0 −0.069 *** 0 −0.071 ***
0.000 (0.008) 0.000 (0.008)

process 0.001 −0.387
(0.002) (0.594)

process_open 0.003 9.515 ***
(0.003) (0.965)

_cons −0.07 *** 9.203 *** −0.072 *** 8.993 ***
(0.008) (1.974) (0.008) (1.900)

N 9959 9606 9814 9507

Source: Authors’ calculation from research data. * denotes significance at 10%; *** denotes significance at 1%.

With regard to CSR activities, Tables 4 and 5 indicate that product innovation individually
correlates with higher education contribution, while process innovation tends to lead firms to
contribute more in environmental and health areas. A potential reason why innovation may lead to
higher social contribution is that the contributions may be a signaling channel of firm sustainability
to address any concern over any transaction-specific investment [18]. Clearly, if the firm is not
sustainable, a stakeholder’s specific investment would be wasted in the long term. A firm’s CSR can
be an effective channel to signal firm sustainability because this activity is highly observable and
sufficiently costly [55]. This finding confirms the importance of CSR in reassuring stakeholders about
the focal firm’s sustainability. As for managerial perspective, stakeholders may lack information to
assess SMEs’ innovation efficiency in Vietnam; as a result, managers should invest in CSR activities to
satisfy different types of stakeholders, gain their trust and support, which altogether enables firms to
access more resources and enhances firm performance.
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As for the interaction variable between product, process innovation, and open innovation
(Tables 4 and 5), the interaction coefficients are strongly significant in most categories of social
contribution. The fact that those interactions are significant in the cases of social contribution again
confirms that firms that are more innovative tend to perform corporate social responsibility towards
local community. Especially, when firms engage in open innovation, which usually leads to more
radical outcomes/achievements, more transaction-specific investment must be involved. In this case,
stakeholders are more likely to be concerned about the sustainability of the focal firms. Compared to
closed innovations which require less resource, clearly open innovation could bring bigger losses if the
firms are not sustainable. This could lead firms to rely on CSR to signal their sustainability.

Table 4. Product innovation, open innovation, and CSR.

Variable Envi Edu Infra Health Youth Povty Heritage Sport

product 0.04 0.03 * −0.02 −0.01 0.00 0.01 −0.01 −0.02
(0.03) (0.02) (0.02) (0.01) (0.01) (0.03) (0.01) (0.02)

product_open 0.117 *** 0.051 *** 0.062 *** 0.044 *** −0.052 *** 0.105 *** 0.013 0.057
(0.02) (0.01) (0.01) (0.01) (0.01) (0.02) (0.01) (0.01)

size
0.005 0.016 *** 0.002 0.013 *** −0.004 0.004 0 0.02
(0.01) (0.01) (0.00) (0.00) (0.00) (0.01) (0.00) (0.00)

lev
−0.029 −0.023 0.004 −0.021 0.018 * −0.016 0.005 0.013
(0.03) (0.02) (0.02) (0.01) (0.01) (0.03) (0.01) (0.02)

competition 0.01 0.014 0.012 0.019 −0.013 0.013 0.021 ** 0.014
(0.02) (0.02) (0.01) (0.01) (0.01) (0.02) (0.01) (0.01)

export 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

ROA
−0.037 0.069 0.031 0.044 −0.036 0.043 0.046 −0.01
(0.09) (0.07) (0.04) (0.04) (0.04) (0.08) (0.04) (0.05)

_cons 0.147 ** −0.1 ** 0.033 −0.091 ** 1.03 *** 0.116 * 0.034 −0.157
(0.07) (0.05) (0.04) (0.04) (0.03) (0.06) (0.04) (0.05)

N 2369 2369 2369 2369 2369 2369 2369 2369

Source: Authors’ calculation from research data. * denotes significance at 10%; ** 5%; *** 1%, respectively.

Table 5. Process innovation, open innovation, and CSR.

Variable Environment Education Infrastructure Health Youth Poverty Heritage Sport

process 0.06 *** 0.02 0.01 0.02 ** 0.00 0.02 0.00 0.01
(0.02) (0.02) (0.01) (0.01) (0.01) (0.02) (0.01) (0.01)

process_open 0.11 *** 0.05 *** 0.05 *** 0.05 *** −0.06 *** 0.10*** 0.01 0.05 ***
(0.02) (0.02) (0.01) (0.01) (0.01) (0.02) (0.01) (0.01)

size
0.00 0.02 *** 0.00 0.01 *** 0.00 0.01 0.00 0.02 ***

(0.01) (0.01) (0.00) (0.00) (0.00) (0.01) (0.00) (0.00)

lev
−0.02 −0.01 0.00 −0.03 * 0.02 * −0.03 0.01 0.01
(0.04) (0.02) (0.02) (0.02) (0.01) (0.03) (0.01) (0.02)

competition 0.01 0.01 0.01 0.01 −0.01 0.01 0.01 0.01
(0.02) (0.02) (0.01) (0.01) (0.01) (0.02) (0.01) (0.02)

export 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 (0.00)

ROA
−0.08 0.09 0.04 0.05 −0.05 0.03 0.06 0.00
(0.09) (0.07) (0.04) (0.05) (0.04) (0.08) (0.04) (0.06)

_cons 0.16 ** −0.08 0.01 −0.07 * 1.03 *** 0.08 0.04 −0.15 ***
(0.07) (0.05) (0.04) (0.04) (0.03) (0.06) (0.03) (0.04)

N 2226 2226 2226 2226 2226 2226 2226 2226

Source: Authors’ calculation from research data. * denotes significance at 10%; ** 5%; *** 1%, respectively.

The results are consistent for both process and product innovations across multiple types of
CSR activities. However, not all categories of contribution receive equal attention of firms: they are
inclined to contribute to environmental preservation, educational campaigns, infrastructure upgrading,
social health, poverty alleviation, and some sporting activities. These areas clearly could lead to
a more sustainable development of the local community. Nonetheless, heritage preservation and youth
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development may not be the interest of innovative firms. This evidence may suggest that those areas
that receive firms’ contributions may be more highly observable and more costly to be an effective
signaling channel. Compared to other papers that just compute the overall CSR index [61], this paper
has practical and theoretical contributions by showing which area may act better than others in terms
of signaling, i.e., areas other than heritage preservation and youth improvement programs.

5. Conclusions

Manufacturing firms play an important role in Vietnam for their contribution towards employment
and income, and are significant drivers for the industrialization and modernization strategy of the whole
economy. In the new era, product and process innovations specifically support firms’ sustainability
since they help firms to maintain a competitive edge in increasingly competitive global and regional
markets. However, literature remains limited with regard to the individual and interactive impact
of these two innovation types with external collaboration on firm performance in the manufacturing
industry. In addition, the impact on innovation on a firm’s overall performance as well as other firm
strategies, including CSR, is underexplored. This study aims to contribute to the literature with respect
to the gaps mentioned.

Our study draws from two datasets from GSO for the period from 2011 to 2013, covering
large numbers of firms. Research findings suggest that both process and product innovations have
significantly positive impacts on firm performance. To be more specific, this result suggests that
innovation makes the products/services more appealing in terms of features or price, aiding firms in
sustaining market share or even gaining more customers. However, it may take more time before
profitability is gained, because innovation is a highly costly activity.

As mentioned earlier, product and process innovations are statistically significant drivers of
firms’ market share. However, when the interaction of these innovation types and open innovation is
introduced, the product and process innovations are no longer individually significant. This implies
that innovations conducted with the support of external partners tend to be more beneficial compared
to closed ones. This highlights the merits of open innovation in the context of emerging markets,
where SMEs tend to lack resources to conduct innovations. Also, the finding is in line with the
argument that radical innovations, which are often the outcome of the collaboration with external
partners, tend to earn more desirable performance. Therefore, firms in developing countries should
consider partnering with different stakeholders to enhance their innovative capacity and create more
successful products.

Our study further confirms that open innovation is a risky process compared to a closed one;
as a result, the outcomes of open innovations are highly uncertain. This implies that if firms are not
sustainable, a stakeholder’s specific investment would be wasted in the long run, leading firms to try
to signal their sustainability to gain stakeholders’ support. Our findings suggest that highly innovative
firms use CSR as a signaling channel, especially when there is externality involved. We also extend the
literature by showing that firms do not equally prioritize all categories of local contributions. This may
imply that some types of contribution may be more observable and costly than others, which helps
the former become more effective as a signaling channel. Specifically, contributions to the areas of
environmental protection, education, infrastructure, public health and poverty alleviation tend to be
prioritized by firms, since these areas could be highly observable. Meanwhile, youth activities, heritage
preservation and sports contribution are less preferred.

Future studies could benefit by incorporating details on the way firms conduct open innovation,
i.e., depth, breadth, when interacting with process and product innovations. Also, this study was
unable to uncover the long-term impact of innovation on firm performance due to data limitations (only
3 years). It would be of interest to see how depth and breadth of open innovation come into play with
firm performance in the long run (3–5 years). Finally, it would help to investigate the link using a more
updated dataset, since the current trend of deeper economic integration and technological advancement
may have some influence on the link between innovation and firm performance in Vietnam.
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