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Abstract— Using 2-digit levels of panel data set from
16 manufacturing industries during the period of 2000-
2014, the present study adds to the literature by
presenting new evidence at the industry level. We
investigated the impact of training and research and
development (R&D) investments jointly with the
spillover effects of Foreign Direct Investment (FDI) in
influencing labour productivity in Malaysian
manufacturing industry. We employed the ordinary
least square (OLS) estimator using regression with a
robust standard error to estimate the labour
productivity model. Our results clearly showed that
investment in training is important in increasing
labour productivity. It is interesting to highlight that
when FDI spillovers from both “learning” and
“technology” effects are taken into account in the
labour productivity function, R&D investment showed
a positive and significant impact on labour
productivity. However, more important findings to be
reported is that the spillover effects of FDI appear to
be quickly assimilated by workers in the Malaysian
manufacturing industries through the "learning
effect” as opposed to “technology effect” and that the
fast pace is biased towards higher labour productivity.
Findings from this study can help the FDI attraction
policy to be carried out not only to increase Malaysian
labour productivity, but most importantly to ensure
the function of FDI transfer of knowledge to labour
takes place, which must be based on Key Performance
Indicators (KPlIs).
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1. Introduction

Human capital, research and development
(R&D), and technological spillovers have been
widely recognised by the Malaysian government as
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a potential engine to achieve a productivity-driven
economy [1, 2]. Nevertheless, slow labour
productivity growth has become a major challenge
in the Malaysian labour market to be productive in
the fast-changing and increasingly competitive
labour market [1]. Slow labour productivity growth
is closely associated with a low level of skills labour,
inadequate R&D capacity, and low level of
absorption of skilled workers from the presence of
FDI [3, 4, 5, 6]. We are not refuting that Malaysia
labour productivity growth of 3.5% for 2016 has
shown an improvement compared with 3.4% in 2015
[5]. However, the performance is still considered
unsatisfactory as the country is still lagging behind
the productivity levels of other countries, such as
Singapore and South Korea. In 2015, Singapore’s
labour productivity was almost two times higher
than that of Malaysia, South Korea was 1.8 times
higher, and Japan was 1.7 times higher. In ASEAN,
Indonesia and the Philippines have reported growth
of 4.6% and 4.4% respectively, despite a slowdown
in global exports [5].

Based on industry evidence, the first issue of slow
labour productivity can be found in capital intensive
firms such as in Electric & Electronic (E&E),
transport equipment, and chemicals industries. Since
the Eighth Malaysia Plan (8MP), the government
has concentrated the provision of the budget in
capital intensive industries such as E&E, chemical,
and transport equipment, as these industries require
the highest number of technology transfer
agreements [4]. The government has also
established centres of engineering excellence
through collaboration between the industry and
academia to conduct R&D activities and training in
order to upgrade existing talent and supply of
relevant talent [1].
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The second issue is a consequence of the above
issue where the slow adoption of high production
technology (and consequently skilled workers) has
resulted in a decline in Malaysia’s labour
productivity (measured by output per worker).
However, less attention is given to lower labour
productivity issue from the presence of FDI in recent
studies [1, 3, 4, 6]. In Malaysia context, FDI
spillover effects on labour productivity need to be
examined because Malaysia is among the major FDI
recipients in South East Asia. However, the benefits
of FDI spillovers on labour productivity in Malaysia
remain ambiguous [7]. Surprisingly, this issue has
received very limited attention in the past because
many evidences concentrated more on FDI study on
Total Factor Productivity and skilled labour demand
[7, 8, 9]. Based on the situation described above, we
lack information of whether investments in training
and R&D as well as FDI inflows are needed to
increase further the enhancement of Malaysian
labour productivity in the manufacturing sector
because the slow labour productivity growth
remains one of the major constraints of Malaysia in
its journey towards productivity-driven economy

12].

The organisation of this paper is as follows: the
second section provides a review of the literature.
Section 3 provides research-related details in terms
of data description and scope of study. Section 4
presents the empirical methodology. Section 5
discusses the results. Finally, we close with a
conclusion and limitation of this study in Section 6.

2. Literature Review

Human capital plays an important role in
determining the capacity to innovate and absorb new
technology and is seen as a source of continuous
innovation and growth [10, 11]. However, very few
studies have investigated the interaction effect
between human capital and innovation as a source of
productivity growth. In line with the new growth
theory, the determinants of productivity growth
were based on long-run economic growth being
affected by deliberate economic behaviour and
human actions, such as innovation and education.
Firms with highly educated workers were found to
be capable of accelerating innovation activities as
well as adopting modern and new technologies,
thereby leading to a reduction in the costs of
adjustment in firms, as compared to firms having

more workers who were less educated [12].
Consequently, firms tended to make investments in
human capital, such as training, because they believe
in the capability of educated workers and their
ability to absorb knowledge effectively, to be faster
learners and to be more innovative [13, 14].

Similar results are found in the context of
Malaysia. Training expenditures in Small and
Medium Enterprises (SMEs) have a significant
impact on labour productivity because an increase in
the level of productivity reflects an increase in the
efficiency of inputs. However, Malaysian training
expenditures at the industry level are comparatively
lower than expenditures for training in the US [15].
Tan & Batra [16], found that only 35% of Malaysian
firms conducted formal training and the firms
focussed only upon specific training related to their
firms’ needs. Meanwhile, in the manufacturing
industry, training provided by employers also varies
according to firm size. For small manufacturing
establishments, the proportion of training has
changed largely in recent years. Training declined
from 34 percent in 1997 to 25 percent in 2002 but
recovered to 31 percent in 2007. Meanwhile, for
medium-sized  manufacturing  establishments,
incidents of training increased from 56 percent in
1997 to 57 percent in 2002 and 72 percent in 2007.
The amount of training provided in Malaysia was the
highest compared with other selected countries, such
as Colombia, Indonesia, Mexico and Taiwan. The
survey conducted by Tan and Batra [16] covers a
wide range of firms with different characteristics in
relation to age, location, firm size, foreign capital,
export orientation and industry.

The literature also showed that training and
innovation are inextricably linked and reinforce each
other due to the impact of training enhancing the
profitability of innovation and encouraging firms to
be more innovative [17, 18]. It is well recognised
that the lack of skills and training acts as a main
constraint when firms fail to develop skills and
suffer from an inability to take advantage of
innovations. Firms that are not investing enough in
skills are unable to take advantage of carrying out
R&D activities due to a lack of skills and training.
This is seen as a constraint [19]. Firms active in
R&D tend to implement more training programmes
and consequently generate more productivity
growth [20]. Nevertheless, the relevant empirical
literature on the impact of investments in human
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capital and R&D on labour productivity is still in its
infancy despite some empirical studies that have
highlighted the complementarities between both
investments. Numerous studies focused on the
investment in human capital that is measured by
educational attainment and is linked with R&D. A
few studies explored the effect of training sponsored
by firms [18, 21].

With regard to the empirical evidence of FDI
spillover effects on labour productivity, the
literature on the matter is still absent from the
empirical literature and remains under scrutiny,
particularly in developing countries and at industry
level [22]. To the best of our knowledge, only one
study by Liu et al. [23] has investigated the direct
impact of FDI on labour productivity in the Chinese
electronics industry. The result showed that FDI
may have a positive impact on labour productivity in
recipient industries through direct introduction of
capital, technology, and management skills, and
indirectly through spillover effects on domestic
firms. This study had used a model intended to
examine the overall effects of inward FDI. Official
data were used for 41 sub-sectors of the industry in
1996 and 1997 having differing levels of FDI.
Labour productivity was modelled as dependent on
the degree of foreign presence in the industry and
other variables, namely capital intensity, human
capital, and firm size for scale factors. The
econometric results suggest that foreign presence in
the industry is associated with higher labour
productivity. It has been argued that FDI provides
access to advanced technologies and other intangible
assets, which may spill over to the host country and
allow domestic firms to improve their performance.

Since the 1980s, Malaysia has relied heavily on
multinational companies (MNCs) not only for trade
but also for investment, aid, and technology transfer
[24]. According to Malaysian Investment
Development Authority (MIDA), Japan was the
second highest rank in Malaysia’s inward foreign
direct investment (FDI) in 2013. Current data also
indicate the strong ties between Japan and Malaysia,
both in terms of trade and investment aspects.
Despite the emerging importance of Japanese MNCs
in Malaysian economy, particularly in technology
transfer, no comprehensive study has been done to
analyse the spillover effects of MNCs on
productivity or labour productivity in Malaysian
manufacturing sector especially at industry level

[25, 26]. Thus, we deem it as important to take a
closer look at the spillover effects of FDI on labour
productivity in manufacturing sector. We aim to
contribute to the literature by examining both
training and R&D investments, and FDI spillovers
from both effects (“technology” and “learning”) on
labour productivity at industry level.

3. Data Description and Scope of Study

The main data sources in this study are gathered
from the Department of Statistics Malaysia (DOSM)
and Malaysian Industry and Development Authority
(MIDA) based on a manufacturing survey on
industries. The variables gathered from DOS are
total employment, local Research and Development
(R&D) investment, cost of training (TRAIN), ICT
investment (ICT), and Gross Domestic Product
(GDP). Meanwhile, to measure the impact of foreign
capital on labour productivity, the data is gathered
from MIDA for 3 variables namely: the share of
foreign capital investment (TECH), number of
foreign firms (NF), and share of local employment
(EMP) in foreign manufacturing industry. Labour
productivity is measured by value-added per worker
because the measurement of labour productivity
reflects the combined effects of changes in capital
inputs, intermediate inputs and overall productivity,
without leaving out any direct effects of technical
change, whether such effects are embodied or
disembodied. The advantages of this measurement
are that the results are easy and readable [27]. The
summary of statistics for the variables used in this
study as shown in Appendix A.

This study focuses on 16 manufacturing
industries at 2-digit level and aggregate level during
the period of 2000-2014 because technology
spillovers have been associated with the
manufacturing sector for a long time. These
industries are: Electronics & Electrical, Food and
Beverage, Textiles, Leather, Wood, Chemical,
Rubber, Plastic, Basic Metal, Machinery &
Equipment, Transport Equipment, Non-Metallic
Mineral, Publishing, Paper and Printing. These
industries are supported by private investment, and
the regulatory framework is changed to attract both
domestic and foreign investments, thus potentially
contributing to economic growth and labour
productivity [1].
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The present study examines the period of 2000-
2014. The limitation of the temporal scope of the
present study is due to the industrial classification
system (previously known as the Malaysia Industrial
Classification (MIC), 1972: revised in 1979). After
2008, the MSIC code was revamped by DOS. The
period is selected because investment in human
capital is considered to be large during this period.
In addition, the data from 2000-2014 provides
comprehensive information on the status of R&D
and the number of local employments in foreign
firms in Malaysia at 2-digit industry level.

InY;—InA;+B,ln (9

i

where i and t are the industry and time index
respectively. Y refers to labour productivity per

value—added.% ratio of capital to worker (K/L) or

capital intensity is approximated by gross
investments in fixed capital per worker [29]. TRAIN,
RD denote respectively cost of training per
employee and R&D investment. FDI and N are share
of foreign capital investment from total investment
and number of foreign companies in the
manufacturing industry respectively to represent
FDI spillovers via “technology effects” [30, 31].
EMP is the share of local employment in foreign
firms to total employment (parents and affiliates)
that is used as a proxy for FDI spillovers via
“learning effect”. X is other factors commonly
considered in the literature on labour productivity. It
refers to ICT investment (share of ICT investment to
GDP) [32]. ¢;; is an error term that captures the time
varying firm specific productivity shocks.

Our study employs ordinary least square (OLS)
estimators with robust standard errors. The robust
standard errors are appropriate even under
homoscedasticity. The robust standard error option
in regression is also efficient in dealing with
normality —minor  problem  because some
observations might exhibit large residuals, leverage,
or influence, as well as to capture the possible
concerns about the effects of serial correlation on the
standard errors [33]. Although the methodology
employed is only a regression analysis, but the
outcome of this analysis is still useful in providing a
preliminary picture about the role of FDI spillovers
effects in increasing labour productivity growth in
Malaysian manufacturing sector at aggregate level.

4. Empirical Methodology

This section presents the empirical methodology
used to investigate the impacts of both investments
in training and R&D and jointly with spillover
effects of FDI on labour productivity. The
combination of model specification by Ballot et al.
[18], Bronzini and Piselli [28], and Liu et al. [23] is
used to examine the interaction between investments
in training, R&D, and FDI spillover effects on
labour productivity. The basic model can be
expressed as follows:

+ B,InTRAIN;+B3InRD;;++B,InFDI;, +BsInEMP;, + BgInN;, + B InX;,+&;,(1.0)
it

5. Result and Discussion

In this section, we present the estimation of the
labour productivity function in equation (1) using
the standard OLS estimator with robust standard
errors to correct for possible endogeneity problems.
The overall results in Table 1 revealed that the
investments in training and ICT have a significant
impact on labour productivity. In the case of
Malaysia, the effort made by the government is
demonstrated by financial investments made to
financially  support education and training
initiatives. For example, the Ministry of Human
Resources has established a number of financial
grant categories in the Human Resource
Development Fund (HRDF) for the training and
upgrading of employee skills. Firms that have
contributed to this fund are eligible for grants to
defray the costs incurred in training and retraining
their workforce [1]. Specifically, the government
has encouraged the private sector to conduct the
specific training through sufficient programmes in
order to resolve the problem of skill and education
mismatches with industry requirements in Malaysia
[34, 35].

In line with our aim to provides additional
insights in the literature, this study re-estimates the
model by including FDI spillover variables from
both “technology” and “learning” effects. It is
interesting to report that with the inclusion of FDI
spillover variables, the result in this study showed
that R&D investment in model (2) is significant in
influencing labour productivity. This result is known
as "spillover" effects. The spillover effects of MNCs
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contribute to initial knowledge by introducing new
technologies and products to domestic firms [36].
This result indicates that FDI inflows would increase
host countries' R&D and innovation activities, hence
may increase the labour productivity. The MNCs
tend to increase expenditures on their R&D
activities which help to create new ideas, increase
stock of knowledge that stimulates innovation and

new technologies, production process, and more
high-tech goods within low cost local investment
environment in the host country [37]. The
"demonstration-imitation effect" that arises from
arm's-length relationships between MNCs and
domestic firms, thus enabling the domestic firms to
learn and adopt superior production technologies,
and managerial and organisational skills [38].

Table 1. Labour Productivity, OLS regression analysis 2000-2014

. Model (1) Model (2)
Variables COEFF SE COEFF SE
Capital/labour ratio 0.207 (0.028)** 0.200 (0.031)***
Training investment (TRAIN) 0.448 (0.025)* 0.473 (0.046)***
R&D investment (RD) 0.068 (0.011) 0.067 (0.026)**
Share of ICT investment to GDP (ICT) 0.160 (0.104)** 0.160 (0.031)*
Share of foreign capital investment (FDI) _ 0.008 (0.036)
Number of foreign company (N) _ 0.105 (0.012)*
Share of local employment in foreign firms (EMP) _ _ 0.234 (0.030)**
Cons 7.533 (0.210)* 6.934 (0.015)*
R? 0.871 0.895
No. of Observation 240 240

Notes: Huber/White robust standard errors are in parentheses. COEFF: Coefficient, SE: Standard error.

All variables are transformed into natural log.
* p<0.05; ** p<0.1 ***p<0.001

We also found that the “technology” effect
measured by the number of foreign firms in the
Malaysian manufacturing industry has demonstrated
positive impact on labour productivity. In this study,
the presence of MNCs in Malaysian manufacturing
industry may influence labour productivity through
the "competition effect” with domestic firms. The
competition from MNCs forces domestic firms to
upgrade production technologies and techniques to
remain productive and competitive. This is a
positive move, as it helps to improve the labour
productivity and competitiveness of local firms,
forcing labour to operate efficiently by transforming
the knowledge acquired into practical and
commercial use [39][40].

Next, the attention has now been diverted to the
effect of FDI via foreign capital investment. This
study demonstrated that the “technology” effect via
foreign capital investment is not statistically
significant in influencing workers’ productivity. In
the case of Malaysia, the abundance of unskilled
workers at various production stages and the low
absorptive capacity of local firms are severe
problems limiting workers’ ability to absorb and
adopt technology investments brought by MNCs
into local firms, which embody technological
knowledge and thus, it becomes a main hindrance in
boosting labour productivity growth [7]. Another
possible explanation for this result would be that the

high levels of FDI enjoyed by Malaysia have been
associated with capital investment that focuses on
intermediate rather than on high value-added
production. As a result, the overall impact of capital
investment is biased towards unskilled labour.

6. Conclusion

We studied the effects of investments in training,
R&D and jointly with both FDI spillover effects
from “technology” and “learning” in influencing
labour productivity. We focused on 16
manufacturing industries during the period of 2000-
2014. Our overall results showed that investment in
training and R&D have a positive impact on labour
productivity and this gives the indication that both
investments need to be increased further to boost the
labour productivity growth in the manufacturing
industry. The present study suggests that the adult
education and training should be complementary to
the technological change to solve for the available
skill that is no longer required by firms as well as the
short fall in the skills available for workers.

We found that the coefficient of FDI spillover
effects via “learning” or imitation process is
reported as higher than “technology” effect. This
result demonstrated that the “learning” -effect
received by workers who are working in foreign
firms can be easily assimilated quickly by
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employees and ultimately has a positive impact in
affecting the increase in labour productivity. The
result in this study also indicated that inflows of FDI
should be encouraged further to increase the labour
productivity via R&D activities. This is because
local R&D activities conducted by Malaysian
enterprises are domestic market—oriented and
involve in relatively low-level technologies, biasing
demand for semi-skilled and low-skilled workers.
This becomes the main hindrance to absorb the high-
impact technology from FDI and thus lowering the
productivity level of skilled labour.

Our empirical results suggested that the
"learning” effect from FDI spillovers can be further
enhanced when MNCs provide training for
employees and hands-on learning opportunities, thus
increasing labour productivity of skilled workers.
Thus, this study suggests for a future study to
explore the specific contents of each training
program offered by MNCs to properly evaluate the
effectiveness of these programs as literature and also
depict that training likelihood tended to be different
between industries.

Finally, to hasten the assimilation process of
foreign spillovers by local workers, reducing
regulatory constraints (i.e., of labour, business, and
credit) is also important to maximise FDI spillovers
from “learning” and “technology” effects and it will
help FDI to increase further the number of foreign
companies’ establishments in the manufacturing
industry. For example, fewer regulations in hiring
and firing workers will encourage labour mobility
across firms. Therefore, workers who have
previously worked with MNCs are more viable to
transfer their knowledge and experience with new
technologies to domestic firms.

A major limitation in this study is the restricted
database availability at the industrial level for the
current study. For instance, the data provided for
manufacturing industry is completely collected in
2000, particularly for training variable. In addition,
there is an absence of data which is related to some
factors that affect labour productivity such as hourly
wages, and the number of engineers and technicians
in a manufacturing industry. This study suggests for
a future study to investigate the spillover effects via
trade and FDI channels according to country. It will
provide a review on the variation of technology
spillovers across countries in affecting the labour

productivity. The entry of MNCs from different
countries would allow us to identify the country that
has the most effective spillover effects for labour
productivity and thus increase the demand of skilled
labour. Therefore, the government can implement
the appropriate policies to attract potential MNCs to
improve the labour skills.
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