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Abstract: Incentives are provided to attract multinational enterprises (MNEs) to host countries, with
the expectation that their technology will spread to domestic firms. The purpose of this study is to
examine how domestic firms benefit from the spillover of technology from MNEs. Using balanced
panel data obtained from the World Bank Enterprise Survey, this study examined the impact of
technology spillover through three channels: demonstration, competition, and worker mobility
on productivity of domestic firms in Indonesia and Philippines. This study also explored the
importance of domestic firms’ absorptive capacity in capturing benefits from the three spillover
channels. The Cobb–Douglas production model was used as the basis for the estimation model.
A fixed-effect model for panel data analysis was used to analyze the data. The empirical outcome of
this study revealed that worker mobility is the most viable channel of spillover in the two countries.
It also showed that firms with high absorptive capacity were found to benefit from all the channels of
spillover in both countries, while the firms with low absorptive capacity benefit differently in the two
countries. Thus, this study validates the need for domestic firms to develop absorptive capacity in
order to benefit from the technology spillover from MNEs.

Keywords: technology spillover; demonstration; competition; worker mobility; absorptive
capacity; productivity

1. Introduction

Multinational enterprises (MNEs) are both sources of international capital flow and technology
(UNCTAD 2010). With the globalization of the world economy and regional economic integration,
MNEs continue to expand across countries. MNEs have the tendency to bridge the technology divide
between developed and developing countries. MNEs from developed countries are, in fact, the major
inventors of new and advanced technology, since they often have the required funds for research and
development (R&D). These technologies are transferred to their affiliates or subsidiaries in the host
country, and their subsidiaries then compete with domestic firms, using the advanced technology
transferred from their parent company, as their firm-specific competitive advantage. The coexistence
of MNEs’ subsidiaries and domestic firms in an economy will generate externality in the form of
technology spillover from the MNEs to domestic firms, thus improving the efficiency and productivity
of the domestic firms (Barrios et al. 2005). Technology spillover is one of the major benefits that domestic
firms can gain from the presence of MNEs in their country. According to Romer (1990), technology
spillover is the most important channel for the diffusion of modern technology across countries, more
so than formal technology transfer transactions.
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This explains why many countries, most especially developing and emerging economies, often
have certain incentives to attract multinational companies. The expectation is that MNEs will bring
advanced technology to the country, and that the technology will spill over to the domestic firms
(Buckley et al. 2010). However, technology spillover has been mostly supported by data from developed
countries, rather than developing or emerging countries (Meyer and Sinani 2009). The empirical
studies from developing countries have been mostly insignificant or negative (Damijan et al. 2013).
The reason for the insignificant result has been identified as the inability of empirical studies to test the
channels of spillover, rather than treating spillover as a black box (Ben Hamida 2011; Orlic et al. 2018).
Another reason identified in empirical studies that affects technology spillover is the nature of the
domestic firms’ absorptive capacity (Blalock and Simon 2009; Ha and Giroud 2015). Absorptive capacity
is defined as the ability of domestic firms to utilize knowledge acquired from MNEs and increase
their application of spillovers (Meyer and Sinani 2009; Narula and Marin 2003). Limited studies have
controlled for the heterogeneity of domestic firms’ absorptive capacity (Mebratie and Bergeijk 2013).
Therefore, the aim of this study is to examine technology spillover through the channels of spillover,
and to examine if the presence of MNEs generates a positive spillover effect on the domestic firms at
different levels of absorptive capacity.

This study examines and compares technology spillover in Indonesia and the Philippines.
Both countries are members of the Association of South East Asia Nations (ASEAN). While Indonesia is
the largest economy in the region, Philippines has the fifth largest economy among the ten countries in
the region. Due to an increase in policy liberalization, and economic corporation and integration in the
region, the two countries have experienced increase in foreign direct investment (FDI) in recent years.
Therefore, examining and comparing the technology spillover in those two countries is particularly
important for this study.

2. Literature Review

2.1. Theoretical Literature

The existence of technology spillover is founded upon three logical bases: MNEs own superior
technologies; these technologies are transferred to their affiliates or subsidiaries in the host countries;
and these technologies spread unintentionally from the affiliates or subsidiaries to the domestic
firms in the host countries. These logical bases are explained by the theory of internalization and
technology spillover.

2.1.1. Theory of Internalization

The theory of internalization was developed by Buckley and Casson (1976); Rugman (1981) and
Hennart (1982). According to internalization theory, MNEs exist because of the need to create an
internal market for the exploitation of their firm specific advantage (FSA) (Rugman 2006). Since firms
are heterogeneous in their internal capacity and production factor endowment (Andrews 1971;
Peteraf 1993), firms with superior resources tend to generate a monopoly rent by sustaining the
resources within the firm. The superior resources could be better management, production and process
technology, skills and know-how. These resources give the firm an advantage over its competitors. Thus,
firms with superior resources exploit their advantages across their national borders. The exploitation
of the advantages across national borders can be done through exporting their products to another
country. It can also be done by licensing their technology to another company in order to generate
royalties from the licensees. However, exporting and licensing could lead to the dissipation of the
FSA. This is because the ownership of the FSA, which is mostly an intangible proprietary knowledge
asset arising from technology, marketing, brand name, capital, access to financing, process efficiencies,
size (economies of scale and scope), and managerial expertise (Rugman 1981; Verbeke 2013), is
best protected within the management structure of the MNE. Internalization theory therefore states
that firms with FSA will exploit their advantages across national boundaries through foreign direct
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investment, rather than through export and licensing, that could dissipate the advantage. In other
words, MNEs arise because of the need to keep their FSA within their management structure, as way
to prolong the appropriability span of their FSA. This theory, therefore, reveals that parent MNEs send
their technology to their subsidiaries to be exploited in a host country market. Internalization theory
also explains why the MNEs are constantly doing R&D. Vernon (1977) argues that the FSA of an MNE
is in constant danger of being eroded due the natural product, technology or knowledge lifecycle and
that MNEs need to generate new advantages to overcome the gradual decline in value. Due to this
dynamic nature of knowledge, MNEs need to constantly research and develop new knowledge and
market it efficiently internally among its subsidiaries, in order to sustain its competitive advantage.
Put simply, the theory of internalization explains that MNEs are firms that have non-location bound
FSA, and that chose to exploit their technological advantages through their subsidiaries, rather than
through exporting or licensing, as a way of protecting their FSA and prolonging its appropriability
span. This theory, therefore, suggests that MNEs possess higher than normal FSA, which they transfer
it to their subsidiaries.

2.1.2. Technology Spillover

Technology spillover arises because it is impossible for MNEs’ subsidiaries to completely internalize
the benefit of their advanced technology (Keller 2004). The use of advanced technology by MNEs
generates externalities in certain ways. The technologies of the MNEs can spill over to domestic firms
when the domestic firms observe the technology used by the MNEs, known as the demonstration effect
(Blomström and Kokko 1998; Findlay 1978). Moreover, the presence of MNEs increases the competition
and forces the domestic firm to adopt better technology, known as the competition effect (Kokko 1996;
Wang and Blomström 1992). Also, staff previously employed by MNEs can be employed by domestic
firms, known as worker mobility (Fosfuri et al. 2001; Glass and Saggi 2002). The technology spillover
from MNEs to domestic firms, therefore, results in improvement of productivity of domestic firms in
the host country. The channels, through which technology spillovers occur, are illustrated in Figure 1.
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2.1.3. Technology Spillover through Demonstration Effect

When MNEs enter a new market, they demonstrate their advance technology in terms of
production, process, quality control, distribution systems, and organization (Blomström and Kokko 2002;
Sönmez 2013). The advanced technology of MNEs is displayed in their improved products and services.
Domestic firms can increase their efficiency and productivity by imitating or doing reverse engineering
of the technologies used by MNEs. Moreover, domestic firms can set their benchmarks against MNEs,
and can observe new and improved technology that MNEs introduce into the industry.

However, Meyer and Sinani (2009) have stated that technology can easily be observed if it is
non-proprietary, and that MNEs have the incentive to increase their measures to prevent spillover, once
they view local firms as competitors rather than as needy recipients of development aid. Moreover,
the scope of this imitation depends on the complexity of the technological products and processes
(Görg and Greenaway 2004), and according to Ivus et al. (2017), imitation is low in high technology
industries, due to the technological complexity of the products.
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2.1.4. Technology Spillover through Competition Effect

The entrance of MNEs increases the competition for domestic firms in the host country.
MNEs increase the competition by increasing the number of competitors, that is, quantity of
competition, and by using superior technology, that is, the quality of competition (Driffield and
Love 2007). This competition forces domestic firms to use their existing technology more efficiently, or
to upgrade their technology to be competitive and protect their market share (Sönmez 2013; Wang
and Blomström 1992). Thus, competition will in effect increase the productivity of the domestic firms.
This competition effect suggests that the technological or productivity improvement of the domestic
firms is partly endogenous in nature, even though it is motivated by the increased competition created
by the entrance of MNEs in the industry.

However, Aitken and Harrison (1999) have stated that the entrance of MNEs may negatively
affect the productivity of the domestic firms. Since MNEs are market-oriented and often use superior
technology, they can lower their marginal cost and product price, thereby drawing demand away
from domestic firms. This will force domestic firms to cut production as they lose more market share
to MNEs. This is known as market stealing or the crowding out effect (Aitken and Harrison 1999;
Meyer and Sinani 2009).

2.1.5. Technology Spillover through Worker Mobility

Another channel through which technology from MNEs can spill over to domestic firms is through
worker mobility. This is when workers previously employed by MNEs are recruited by domestic
firms. According to Sönmez (2013), workers employed by MNEs gain knowledge of its technology
through training and experience, and will transfer this knowledge to the domestic firms if employed
by them. This is because technology has both explicit and tacit components (Keller 2004). The explicit
component is coded and transferrable through machinery, blueprints, technical manuals, training
hand-outs, technical specifications and quality control methods (Kim 2001). The tacit component (also
referred to as practical knowledge or know-how), conversely, is not codified, and rather, is embodied
in the workers’ experience and skill (Keller 2004; Sönmez 2013). Therefore, skills and technological
knowledge of the domestic workers previously employed and trained by MNEs may spill over to
domestic firms when they are hired by domestic firms in the host country.

MNEs, however have the incentive to prevent this kind of spillover by paying higher wages, so as
to prevent employee turnover. It should therefore be noted that this channel may also have a negative
impact on domestic firms, as MNEs may attract skilled workers away from domestic firms by offering
higher wages, or by increasing the average wage demanded by workers in the industry.

2.1.6. Absorptive Capacity

Absorptive capacity is defined as the ability of domestic firms to utilize knowledge acquired
from MNEs and increase their realized spillovers (Cohen and Levinthal 1990; Meyer and Sinani 2009;
Narula and Marin 2003). This involves the ability of the domestic firms to recognize valuable new
knowledge, adopt and adapt it for their own productive use. In theoretical literature, absorptive
capacity is also referred to as the technological gap between the source and the recipient in
terms of technological competence (Borensztein et al. 1998; Xu 2000). A wide technological gap
between the source of spillover and the recipient will indicate low absorptive capacity. According to
Ben Hamida (2011), domestic firms must possess sufficient levels of absorptive capacity to be able
to efficiently take advantage of technology spillovers. Furthermore, domestic firms must have some
level of technological knowledge to be able to assimilate advanced technology. Developing absorptive
capacity is a function of the firms’ own R&D. As firms invest in R&D to develop new technology, they
also develop their ability to assimilate technology from other firms (Narula and Marin 2003).
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2.2. Empirical Review

Studies on technology spillover in developing countries have used a range of methodologies
and measurements, and have generally found insignificant or negative effects on the productivity
of domestic firms (Damijan et al. 2003). Typically, a measure of the presence of MNEs is included
in a production function, with the productivity of the domestic firms as the dependent variable
(Keller 2004). The proxies for the presence of MNEs used in past studies have been the share of industry
sales, employment, and capital accounted for by MNEs. For instance, Le and Pomfret (2011) investigated
technology spillover from FDI in Vietnam. They measured spillover as the share of employment by
foreign firms in the industry and found that it had a negative effect on the productivity of domestic
firms. However, as noted by Ben Hamida (2011) these proxies do not sufficiently capture other channels
of spillover. This is a major drawback of previous research. Thus, Ben Hamida (2011) proposed
breaking down the channels of spillover in assessing the benefit of spillover. Accordingly, recent
studies have separated the effects of the different channels on the productivity of the domestic firms.

Jude (2016) examined the intensity of the different channels of spillover in Romania. Using an
unbalanced firm-level panel data of 3500 firms from 1999 to 2007 obtained from Amadeus database,
a pan-European database, she found that the pressure from the competition effect did not seem
intense and had no significant effect on the productivity of the domestic firms. Spillover through
demonstration was also not strong enough to generate gains in productivity for domestic firms.
However, technology spillover through worker mobility was found to enhance the productivity of the
domestic firms in Romania. These findings emphasize the importance of examining different channels
of technology spillover.

Orlic et al. (2018) studied technology spillover in five European transition countries, namely Czech
Republic, Estonia, Hungary, Slovakia and Slovenia. They examined the effects of technology spillover
through each of the three channels separately. They used panel data from 2002 to 2010 obtained from
the Amadeus database. The findings from the five countries varied, but largely supported worker
mobility as the strongest channel of technology spillover. Demonstration effect had a negative impact
on the productivity of the domestic firms in all countries, except for Slovenia, where it had no significant
effect. The competition effect had a negative impact on the productivity of domestic firms in Czech
Republic, Hungary, and Slovakia, but it had a positive impact in Estonia and no significant effect in
Slovenia. Conversely, worker mobility had a positive impact in Czech Republic, Estonia, Hungary, and
Slovakia, but no significant effect in Slovenia.

Based on the empirical literature reviewed, although conducted in European transition countries,
the evidence abounds that worker mobility is the most viable channel of spillover of technology from
MNEs to domestic firms. In the context of Indonesia and Philippines, which are developing countries
in Southeast Asia, it is expected that the result will be broadly similar. Spillover through demonstration
and competition may generate limited spillover to domestic firms in these developing countries. This is
because these channels of spillover often require a certain level of absorptive or technology capacity
to be able to copy and compete with the advanced technology of MNEs. The technology capacity
may be lacking in domestic firms of developing countries, due to the large technology divide between
developed and developing countries. Hiring workers who have previously worked with MNEs, on
the other hand, increases the certainty of spillover and therefore, appears to be an effective alternative
for domestic firms actively seeking technology spillover. Moreover, this channel provides assistance
(technical, managerial, etc.) which can help domestic firms to better understand and implement the
foreign technology. Hence, we assert the following main hypothesis:

Hypothesis 1. Spillover occurs largely through worker mobility, whereas demonstration and competition are
less important.

Absorptive capacity or the technology gap can also affect the channel of technology spillover.
Ben Hamida (2011) found, from the Swiss service and construction industry, that domestic firms
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with high technological capacities gain spillover benefit from the increased competition from
MNEs, while mid and low technology firms benefit from the demonstration effects. As stated by
Sönmez (2013), relatively high technology firms are significantly more likely to benefit from spillovers
through demonstration and/or competition effects, while low-technology firms, which are not in a
position to compete with foreign firms, gain more from other forms of spillovers, such as worker
mobility. Therefore, we hypothesize that:

Hypothesis 2. The level of absorptive capacity of a firm affects the relative significance of the channels of
technology spillover.

3. Methodology

3.1. Data

This study used firm-level balanced panel data obtained from the World Bank Enterprise Survey.
The World Bank Enterprise Survey is a firm-level survey of the manufacturing and service firms
for 139 countries. The Enterprise Survey used stratified random sampling method. The firms were
surveyed in 2009 and 2015 for both Indonesia and Philippines. The survey was not conducted annually,
and hence, the gap in years. Previous studies, such as Ben Hamida (2011), used innovation activity
surveys obtained in 2002 and 2005 as panel data for the empirical study of technology spillover in
Switzerland. Driffield (2001) used data obtained from the UK Office of National Statistics in 1989
and 1992 to test the impact of foreign direct investment (FDI) on domestic productivity. Demena and
Murshed (2018) used World Bank Enterprise Survey data for 2006 and 2014 to examine technology
spillover in eight sub-Saharan Africa countries. According to Duncan (2015), a panel data may differ
in the interval between rounds of data collection and the length of the survey. A panel survey could
be conducted daily, weekly, biweekly, monthly, quarterly, biannually, and more or less frequently
(Duncan 2015). As shown in Table 1, our data initially contained 2042 and 2080 observations for
Indonesia and Philippines. Firms with important missing information were removed, the variables
were calculated, outliers were removed, and balanced panel data was extracted. This, therefore,
provided a balanced data panel of 546 and 518 for Indonesia and Philippines, respectively, for analysis.

Table 1. Data Information.

Country Data Years All Panel

Indonesia 2009/2015 2042 546
Philippines 2009/2015 2080 518

3.2. Model Estimation

The technology spillover effect on the productivity of domestic firms for this study is modeled
within the context of the Cobb–Douglas production function, as stated below:

Yijt = Aijt Lijt
β1 Kijt

β2 (1)

The output Y of a domestic firm (i) in industry (j) at time (t) is a function of the inputs, labor (L)
and capital (K). The level of productivity is given by Aijt, which is assumed to vary across firms within
each industry and across time. A number of previous studies such as Aitken and Harrison (1999);
Tian (2007); Zhang et al. (2010); and Ben Hamida (2011) had also based their empirical estimation on
the Cobb–Douglas production function. The linearized equation of the Cobb–Douglas production
function is presented below:

ln(Yijt) = ln(Aijt) + β1ln(Lijt) + β2ln(Kijt) + еijt (2)
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The stochastic disturbance term (e) is introduced in the equation. Most empirical studies have
proxy A to be the presence of MNEs in the industry, and the control for firm size and industry type.
However, this research separates the effects from the different channels of horizontal technology
spillover. Proxies for technology spillover through demonstration, competition, and worker mobility
are introduced to represent the level of productivity while controlling for the effect of differences in
industry. The measurement and the proxies are discussed further in the variable measurement section.

ln(Aijt) = β3 FPjt + β4 Compjt + β5 FPjt* HCijt + β6 Industryij (3)

FP = foreign presence, which is the measure of demonstration effect
HC = Human capital
Comp = Competition effect
When Equation (3) is combined with Equation (2) it becomes the final linear equation below:

ln(Yijt) = α0 + β1ln(Lijt) + β2ln(Kijt) + β3 FPjt + β4 Compjt + β5 FPjt* HCijt + β6 Industryij + еijt (4)

3.3. Variables Measurement

The dependent variable, which is the output of the domestic firm Y, is proxy by value added
of the domestic firm, consistent with Kokko (1996); and Blomström and Sjöholm (1999). The value
added is calculated as sales less cost of raw materials and finished product bought for resale. This is
appropriate for this study, because the firms include both manufacturing and service providing firms.
The service providing firms have no tangible output, thus value added is the uniform measure of
output for both the manufacturing and service firms. Domestic firms’ value added was, however,
corrected for inflation by dividing with the country’s GDP deflator for the years in the study.

The independent variables for this study are technology spillover through demonstration,
technology spillover through competition, and technology spillover through worker mobility.
The control variables are labor, capital and industry.

Technology spillover through demonstration is represented in Equation (4) as foreign presence
(FP) and it is measured as the share of sales by foreign firms or MNEs in the industry. This is consistent
with the measurement of foreign presence by Kathuria (2000). The share of sale is likely to show
demonstration effect, because domestic firm can observe the product sold by MNEs and copy or reverse
engineer it. According to IMF (2009), the direct investment in a foreign market could be at least ten
percent equity in another company abroad. Therefore, a MNE is defined as an enterprise that has at
least ten percent ownership in another firm outside its national boundary.

Technology spillover through competition is represented by Comp in Equation (4). Following
Orlic et al. (2018), this study used the Herfindahl–Hirschman Index (HHI). The HHI is degree of market
concentration in an industry (Rhoades 1993). The HHI is calculated by squaring the market share of
the firms in the industry, thus giving more value to firms with a higher market share. A monopolistic
industry with just one firm will have an index value of 1. This means that the market concentration
of the firm is high. However, in this study, competition is measured as one minus HHI. Thus, a
monopolistic industry will have the competition value of zero, indicating no competition in the industry.
A lower the HHI indicates higher competition. This is because HHI measures the market concentration
and the higher the value, the higher the concentration, and thus, the lower the market competition.

Technology spillover through worker mobility is represented by the interaction term FP*HC
between the share of foreign presence and the firm’s human capital. This interaction between
foreign presence and human capital has been used as the proxy for worker mobility in studies by
Ben Hamida (2011); Demena and Murshed (2018) and Orlic et al. (2018). The interaction term measures
the combined effect of the presence of foreign firms in an industry and level of human capital on
domestic firms’ productivity. Worker mobility is assumed to be co-determined by the two variables,
where, HC is measured as average labor cost for the individual firm, consistent with Ben Hamida (2011).
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The two variables used in the interaction term were centered by subtracting the full sample mean
(Aiken et al. 1991) to prevent multicollinearity between worker mobility and demonstration effect.

To test the second hypothesis, domestic firms in the two countries were divided into firms with
high absorptive capacity and low absorptive capacity, and the effect of the independent variables
on the dependent variable was examined again. The absorptive capacity was measured by the ratio
of average labor productivity of the MNEs in the industry to the domestic firms’ labor productivity,
consistent with Ben Hamida (2011) and Demena and Murshed (2018). A lower ratio corresponds
with high absorptive capacity of a domestic firm. A value of one indicates the same level of labor
productivity between the individual domestic firms and the industry technological frontiers (MNEs).
Domestic firms were then categorized as having high absorptive capacity when the value was below
or equal to one, while firms with value higher than one were categorized as low absorptive capacity.
Domestic firms’ absorptive capacity in the first year of study, 2009, was used as the proxy. It was
expected that firms with high absorptive capacity in the first years will benefit more from spillover in
the subsequent years. Labor productivity used in computing absorptive capacity was measured as
value added per employee.

The domestic firm input labor (L) is measured as the number of employees of firm (i) at industry
(j) and across time (t). The capital (K) is measured net book value of the physical asset of firm (i) at
industry (j) and across time (t). Industry is a nominal variable and is represented by the four-digit
United Nations’ International Standard Industry Classification of all Economic Activities (ISIC) forth
revision. The four-digit ISIC code is given to the firms based on the major product or service of the
firms. In line with the developed estimation model, the logarithms of the dependent variable value
added, and that of control variables labor and capital, were taken.

3.4. Data Analysis

The data was tested for multicollinearity with both Pearson correlation and variance inflation
factor (VIF). Both data from Indonesia and Philippines showed no sign of multicollinearity. In addition
to multivariate normality using normal probability plots, White’s test for heteroskedasticity and the
Wooldridge test for autocorrelation were also conducted and any problem identified was corrected
to ensure the reliability of estimation. To select the best empirical estimation technique for the panel
data, certain econometric tests were conducted. First, we conducted the Breusch–Pagan Langrange
multiplier (BP-LM) test. The BP-LM test was significant, therefore the use of pooled ordinary least
squares (OLS) regression was rejected. The Hausman test was conducted and the result was significant,
thus suggesting that the fixed-effect model is the efficient estimation method for the data set of each
country, rather than the random-effect model. Therefore, data for both Indonesia and Philippines were
analyzed using the fixed-effect model. The fixed-effect model assumes that the individual specific
effects are correlated with the independent variables, controls for the effect from the individual specific
effects, and provides the net effect of the independent variables (Thi Ngoc Huynh et al. 2018).

4. Empirical Results

Tables 2 and 3 below presents the descriptive statistics of the variables in the form of mean and
standard deviation for Indonesia and Philippines. Pearson correlations among the variables are also
presented. In the two countries, the control variables, labor and capital, were positively correlated
to the dependent variable, value added. Similarity was also found in the result of the two countries,
with technology spillover through demonstration and worker mobility having positive correlations
with the dependent variable at 99% confidence intervals. However, competition showed no significant
correlation with the dependent variable. In Indonesia, the largest correlation was found between
labor and capital with correlation coefficient (r = 0.57, p < 0.01). On the other hand, in Philippines,
the largest significant correlation was between value added and capital with correlation coefficient
(r = 0.51, p < 0.01). In both data sets, there was no evidence of multicollinearity because the correlation
coefficient was below 0.7 (Tabachnick and Fidell 2007).
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Table 2. Descriptive Statistics for Indonesia.

Variables Mean SD Labor Capital Demonstration Competition Worker Mobility Value Added

Labor 1.58 0.75 1.00
Capital 8.72 1.31 0.57 ** 1.00

Demonstration 0.57 0.34 0.18 ** 0.17 ** 1.00
Competition 0.54 0.30 0.05 0.03 0.09 * 1.00

Worker mobility 8.38 1.22 0.09 * 0.11 * 0.56 ** 0.24 ** 1.00
Value Added 9.21 1.32 0.55 ** 0.43 ** 0.16 ** 0.03 0.15 ** 1.00

* p < 0.05, ** p < 0.01, SD (Standard deviation).

Table 3. Descriptive Statistics for Indonesia.

Variables Mean SD Labor Capital Demonstration Competition Worker Mobility Value Added

Labor 1.64 0.57 1.00
Capital 7.17 1.07 0.49 * 1.00

Demonstration 0.36 0.37 0.12 * 0.05 1.00
Competition 0.68 0.27 0.02 0.004 −0.42 * 1.00

Worker mobility 4.28 1.10 0.64 0.33 * 0.44 * −0.27 * 1.00
Value Added 5.31 1.05 0.50 * 0.51 * 0.12 * −0.06 0.38 * 1.00

* p < 0.01, SD (Standard deviation).

Table 4 below reveals the results of the fixed effect model estimate for both Indonesia and
Philippines. Labor and capital had a positive impact on value added of domestic firms in both
countries, supporting the assumptions of Cobb–Douglas production function. In terms of the
channels of technology spillover, in Indonesia, spillover from demonstration positively influenced the
productivity of the domestic firms at β = 0.015 (p < 0.01). Additionally, spillover from worker mobility
positively influenced the productivity of the domestic firms at β = 0.619 (p < 0.01). On the other
hand, competition had a negative influence on the productivity of the domestic firms, at β = −0.195
(p < 0.05). In Philippines, technology spillover through demonstration did not significantly influence
the productivity of the domestic firms. Competition, also, had a negative influence on the productivity
of the domestic firms at β = −0.058 (p < 0.05). However, worker mobility had a positive influence of
the productivity of domestic firms at β = 0.270 (p < 0.01). In both countries, spillover from the worker
mobility channel provided the strongest positive influence on the productivity of the domestic firm
when compared to the other two channels. The model for Indonesia explained about 66.7% of the
variation in domestic firms’ productivity, while the model for Philippines explained about 59.2% of the
variation in productivity of domestic firms.

Table 4. Results of fixed effect model estimate (Full samples).

Variables Indonesia Philippines

Labor 0.883 ** (0.174) 0.394 ** (0.130)
Capital 0.070 ** (0.016) 0.263 ** (0.057)

Demonstration 0.015 ** (0.002) 0.269 (0.186)
Competition −0.195 * (0.099) −0.058 * (0.029)

Worker mobility 0.619 ** (0.063) 0.270 ** (0.076)
Industry −0.000 (0.000) −0.000 (0.001)
Constant 3.308 ** (0.664) 2.019 ** (0.509)

R2 0.667 0.592
N 546 514

Note: ** p < 0.01, * p < 0.05. N is the number of observations. Standard error is presented in the parenthesis.
Hausman test for Indonesia was 12.86 (p = 0.046) while for Philippines was 20.81 (p = 0.002).

Spillover and Absorptive Capacity

Firms with high absorptive capacity in 2009 were separated from firms with low absorptive
capacity and the empirical model was tested again. The results are presented in Table 5 below. The effect
of the labor and capital remained positive to value added of the domestic firms, in support of the



Economies 2019, 7, 94 10 of 14

assumptions of the Cobb–Douglas production function. In terms of the channels of spillover, domestic
firms with a high absorptive capacity in both countries benefitted from all channels of technology
spillover. Furthermore, the results showed that for both countries, spillover through worker mobility
was the strongest channel of spillover among domestic firms with high absorptive capacity. However,
the results for domestic firms with low absorptive capacity were different.

In Indonesia, domestic firms with low absorptive capacity benefitted from both spillover through
demonstration and worker mobility. Demonstration had a positive influence on the productivity of
domestic firms at β = 0.014 (p < 0.01). Worker mobility positively impacted the productivity of domestic
firms at β = 0.635 (p < 0.01). However, competition had a negative influence on the productivity of
domestic firms at β = −0.295 (p < 0.01). In Philippines, demonstration had no significant effect on the
productivity of domestic firms. Worker mobility positively impacted the productivity of domestic
firms at β = 0.182 (p < 0.05). Competition, on the other hand, negatively impacted the productivity of
domestic firms at β = −0.151 (p < 0.05). The effects of worker mobility and competition on productivity
of domestic firms with low absorption capacity were similar in both countries.

Table 5. Results of fixed effect model at different absorptive capacity.

Variables
Indonesia Philippines

High Absorptive
Capacity

Low Absorptive
Capacity

High Absorptive
Capacity

Low Absorptive
Capacity

Labor 0.291 ** (0.081) 0.909 ** (0.157) 0.774 ** (0.109) 0.302 * (0.149)
Capital 0.055 ** (0.016) 0.048 * (0.016) 0.329 ** (0.061) 0.316 ** (0.080)

Demonstration 0.021 * (0.009) 0.014 ** (0.002) 0.206 * (0.097) 0.431 (0.342)
Competition 0.032 * (0.015) −0.295 * (0.139) 0.105 * (0.051) −0.151* (0.077)

Worker mobility 0.592 * (0.239) 0.635 ** (0.063) 0.231 ** (0.064) 0.182 * (0.074)
Industry 0.0001 (0.0005) −0.0001 (0.001) 0.0007 (0.0005) −0.0000 (0.0002)
Constant 4.759 * (2.163) 2.869 ** (0.666) 0.963 * (0.444) 1.743 * (0.741)

R2 0.257 0.713 0.585 0.548
N 84 462 204 314

Note: ** p < 0.01, * p < 0.05. N is the number of observations. Standard error is presented in the parenthesis.

In comparative context, a similar pattern of spillover was found in the two countries, with worker
mobility having the strongest positive impact on the productivity of domestic firms. Also, in general,
competition mainly affected the productivity of the domestic firms in a negative manner. In both
countries, firms with high absorptive capacity benefitted from all channels of spillover. The difference
was observed in demonstration having a positive impact in Indonesia and not having any effect in
Philippines. This outcome from demonstration was also repeated in domestic firms with low absorptive
capacity. These results are discussed further in the following section.

5. Conclusions and Discussion

5.1. Main Findings and Discussion

One of the main findings of this study is that, without considering the heterogeneity or the nature
of the absorptive capacity of the domestic firms, technology spillover from MNEs in Indonesia and
Philippines occurs largely through the worker mobility channel. These findings are consistent with the
results of Jude (2016) and Orlic et al. (2018). This implies that the form of technology that easily spills
over is the tacit component of technological knowledge and is capable of increasing the productivity
of domestic firms. This result also suggests that, although the movement of workers from MNEs to
domestic firms often requires the payment of a wage premium, the wage premium is not, however,
higher than the cost of training employees internally. Therefore, the productivity gains from hiring
staff who have previously worked with MNEs more than compensates for the wage premium paid
to those staff. Furthermore, technology spillover through demonstration positively influences the
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productivity of domestic firms in Indonesia. This means that domestic firms are able to observe
and adopt the technology of MNEs. However, spillover through demonstration is not enough to
influence productivity in Philippines. The difference in the result may be attributed to differences in the
quantity of FDI inflow to the two countries. Indonesia, which is the largest economy, had an average of
$16,328 million inflow of FDI from 2009 to 2015 while Philippines had $2827 million (UNCTAD 2018).
Differences in the presence of MNEs in the countries will contribute to the difference in the abundance
of MNEs technology to observe. Competition from MNEs negatively impacts the productivity of
domestic firms in both countries. This means that MNEs have a market stealing effect on domestic
firms. This further supports previous studies that have stated that MNEs have competitive advantages
over the domestic firms due to their firm specific proprietary asset, which they can exploit in competing
with domestic firms (Mauri et al. 2016).

The results also revealed that firms with different levels of absorptive capacity benefit differently
from the channels of technology spillover. Domestic firms with a high absorptive capacity are able to
capture benefits from all three channels of spillover. This underscores the importance of absorptive
capacity to identify, assimilate, adopt and adapt advanced technology (Narula and Marin 2003).
Domestic firms with low absorptive capacity largely benefit from worker mobility. This is consistent
with the finding of Sönmez (2013) and it confirms that worker mobility is a viable spillover channel,
both for firms with low and high absorptive capacity. Competition from MNEs, however, negatively
affects the productivity of domestic firms with low absorptive capacity. This is because firms with
low absorptive capacity have little technological strength to compete with MNEs and they are the
worst affected in the fight for market share. This can lead to the crowding out of such domestic firms
(Aitken and Harrison 1999), due to their weak competitiveness. In summary, therefore, these results
revealed that worker mobility is the most important channel of technology spillover and that the level
of domestic firms’ absorptive capacity affects the significance of channels of spillover. These results,
thus, support the two hypotheses earlier proposed in this study.

5.2. Recommendations

The empirical results of this study suggest two recommendations, from a managerial perspective.
The outcome indicates worker mobility as the most viable channel of spillover, regardless of the
technological capacity of the benefiting firm. Therefore, managers of domestic firms need to look beyond
the cost of the wage premium they have to pay in recruiting employees who have previously worked
with MNEs or even domestic firms with superior technology. This is because gain in productivity will,
in the long run, compensate for the increase in human capital expenditure. Second, the results reveal
that absorptive capacity is important for benefitting from all channels of spillover. Thus, managers
should invest in R&D which has been identified in past literature as being capable of increasing firms’
absorptive capacity.

The policy recommendation on the part of the government, however, is that policy makers should
encourage the inflow of more knowledge from MNEs, since the tacit knowledge of the firms can easily
spillover to the domestic firms. The government should promote R&D spending that has the potential
to increase the absorptive capacity of the domestic firms and their productivity.

5.3. Limitations

This study did not explore inter-industry spillover channels which occur through linkages between
domestic firms and MNEs, due to data constraints. Input–output information, which can be used
to trace linkages across industries, and is mostly used as the proxy for inter-industry spillovers in
empirical literature, is not available to the authors. Hence, it is recommended that future studies
should explore inter-industry spillover channels when drawing comparisons between Indonesia and
Philippines, or other developing countries. Additionally, data used for this study were collected in
2009 and 2015, which is the latest data for Indonesia and Philippines, as available in January 2019 from
the World Bank Enterprise Survey.
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