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The importance of human capital, research and development (R&D) and
technology spillovers have been widely recognised by the Malaysian government
as a potential engine to achieve a productivity driven economy. Given that the
skill and knowledge become an important source to achieve higher productivity
towards developed country, hence, Malaysia emphasises investment in human
capital, R&D and the role of technology in their long and medium term plans. For
the first objective, this study aims to delve deeper into the impact of investment in
human capital and R&D in influencing labour productivity in 53 manufacturing
industries during the period of 2000 to 2008. The present study employs the SYS-
GMM technique to estimate the labour productivity function. The result finds that
the cost of training sponsored by employers and educational attainment with
degrees levels are positive and significant in influencing labour productivity in
manufacturing  industry. The result also shows that R&D investment is
negatively correlated with labour productivity, but it is statistically significant in
influencing labour productivity. The findings on the importance of investment in
human capital and R&D provide recommendations for government to design
financial incentives and favourable tax policies that encourage individuals and
employers to invest in post-compulsory education and in-service training for all
workers. Regarding the negative correlation between R&D investment and labour
productivity, government is encouraged to enhance further the provision of public
education on the development of science, technology and engineering skills to
increase the absorptive capacity amongst local workers to adopt the new
technology.

Malaysia has recognised that the process of skill upgrading and development of
technology capacity can be integrated with foreign direct investment (FDI) and



trade, because both channels have their spillover effects that are embodied in
terms of technology and knowledge. In spite of Malaysia is among the major FDI
recipient countries of the South East Region, but the benefit of the FDI spillovers
to skill upgrading remains ambiguous. Hence, the second objective in this study
is to investigate the effect of technology spillovers via FDI and trade for skill
upgrading and thus increase the relative demand for skilled labour in 50
Malaysian manufacturing industries during the period of 2000-2008. After
controlling for endogeneity by using the SYS-GMM estimator, the results
confirm that the technology spillovers via FDI is significant for skill upgrading
and in turn leads to an increase in demand for skilled labour. Even though the
FDI coefficient indicates a negative correlation between FDI and skilled labour
demand, but the effect of technology spillovers via FDI as indicated by FDI? is
statistically positive and significant . This gives an indication that the effect of
technology spillovers via FDI appears to be assimilated quickly by the workers in
the Malaysian manufacturing industry through “learning effect” and the fast pace
is biased towards skilled workers. Nevertheless, this study finds no evidence of
technology spillovers via trade in influencing the demand for skilled labour.The
findings from this study can potentially contribute to the long-run FDI policy,
especially to encourage FDI inflows into low receiving industries.

The Malaysian Government has also given recognition to the importance of
individual to make investment in education. Education increases the productivity
of workers by imparting useful knowledge and skills as well as a main
determinant of individuals to increase their earning potential is timely. Higher
earnings are closely associated with additional education that can be thought of as
a rate of return on educational investment. In line with these facts, the third
objective in this study attempts to investigate the return to education at different
levels of the highest certificate achieved in six economic sectors under the
National Key Economic Areas (NKEA) in 2002, 2004 and 2007. They are;
financial sector, business services sector, education sector, wholesale and retail
sector, electrical and electronics (E&E) sector and communications content and
infrastructure (CCI) sector. This study employs the OLS estimator with robust
standard error . The results from the estimation of earning function can be
concluded as follows: First, this study finds that the average return to education
is highest for workers with degree qualifications in the financial, education,
wholesale (except in 2002), CCl and E&E sectors (except in 2007) throughout the
sample period. This result indicates that the average return to education increases
with the level of highest certificate, and there is a match between occupation and
qualification. Secondly, the result finds that over-education occurs in financial
and wholesale sectors despite the largest average return enjoyed by the degree
holders compared to their counterpart. Average return to education for over-
educated workers shows a somewhat increasing trend between 2002 and 2007;
perhaps the over qualification that they possess enables them to perform better for
lower-skilled job and thus contributes to increase the firm’s productivity.

Thirdly, the result finds that the average return to education for workers with
primary education comes as the highest average return for earners only in the
E&E sector in 2007. The reasoning is deemed plausible when explaining the



highest average return to education for primary workers because the E&E sector’s
activities are more concentrated on the assembly line and test stages, which is the
lower value-added part of the E&E sector. Lastly, the result shows a decline in
the average return to education at the degree qualification level between 2002 and
2007 in the E&E and CCI sectors. The declining return in both sectors is due to
the shortfall in the skills available among workers when adapting to the dynamic
and evolving nature of the industry as well as the emerging new technology that
changes over time. Consequently, the requirements for any new entrée into an
industry might be upgraded and the workers who are already employed will
appear to be under-skilled. Another reason for the declining return of workers
with degree qualifications is due to the supply of workers with this qualification
for medium-skilled occupation, which is now outstripping the supply of workers
at high-skilled jobs; thus leaving the graduate workers to willingly undertake the
non-graduate job. Such willingness, however, will drag down the average return
for degree-educated workers because they might be dissatisfied with their current
job, and this would lower the firm’s productivity. The findings from this study
may contribute to solving the problem of mismatch between the education
qualification and the skill demand in a firm, as the number of students completing
their study at all levels of qualification keeps increasing year by year. The overall
findings in this study conclude that education, trained and skilled workforce,
R&D investment and technology spillovers via FDI play a major role in
enhancing labour’s skills and knowledge, which in turn increases Malaysia’s
productivity and economy growth.
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Kepentingan modal insan, penyelidikan dan pembangunan (P&P) dan limpahan
teknologi telah diiktiraf secara meluas oleh Kerajaan Malaysiasebagai enjinyang
berpotensi  untuk  mencapai ekonomi yang didorong produktiviti.
Memandangkan kemahiran dan pengetahuan menjadi sumber penting untuk
mencapai produktiviti yang lebih tinggi ke arah negara maju, maka, Malaysia
menekankan pelaburan dalam modal insan dan P&P serta peranan teknologi
dalam rancangan jangka panjang dan sederhana.Untuk objektif pertama, kajian
ini bertujuan untuk menyelidik dengan lebih mendalam mengenai peranan
pelaburan dalam modal insan dan P&P dalam mempengaruhi produktiviti buruh
di 53 industri pembuatan dalam tempoh 2000-2008 . Kajian ini menggunakan
teknik SYS-GMM untuk menganggar fungsi produktiviti buruh. Hasil kajian
mendapati bahawa kos latihan yang ditaja oleh majikan dan pencapaian
pendidikan di peringkat ijazah adalah positif dan signifikan dalam
mempengaruhi produktiviti buruh dalam industri pembuatan. Kajian juga
mendapati, walaupun pelaburan dalam P&P adalah significant dalam
mempengaruhi produktiviti buruh, namun ia menunjukkan korelasi negatif
dengan produktiviti buruh. Kajian mengenai kepentingan pelaburandalam modal
insan dan P&P dapat memberikan cadangan kepada kerajaan melalui
pembentukan insentif kewangan dan dasar cukai yang dapat menggalakkan
individu dan majikan untuk melabur dalam pendidikan pasca-wajib dan latihan
dalam perkhidmatan untuk semua pekerja. Berhubung dengan kolerasi negatif
antara pelaburan dalam P&P dengan produktiviti buruh, Kerajaan digalakkan
untuk meningkatkan lagi peruntukkan dalam pendidikan awam kepada
pembangunan sains, teknologi dan kemahiran kejuruteraan dalam meningkatkan
kapasiti penyerapan dalam kalangan pekerja untuk menerima pakai teknologi
baru.



Malaysia telah mengiktiraf bahawa proses peningkatan kemahiran dan
pembangunan keupayaan teknologi boleh disepadukan dengan saluran pelaburan
langsung asing (PLA) dan perdagangan kerana kedua-dua saluran tersebut
mengandungi kesan limpahan dari segi teknologi dan pengetahuan. Meskipun
Malaysia merupakan antara negara penerima utama PLA di Wilayah Timur
Selatan, namun manfaat limpahan PLA dalam meningkatkan kemahiran buruh di
Malaysia masih kurang jelas. Oleh itu, objektif kedua kajian ini adalah untuk
menyiasat kesan limpahan teknologi melalui PLA dan perdagangan dalam
meningkatkan kemahiran pekerja dan seterusnya meningkatkan permintaan relatif
kepada pekerja mahir dalam 50 industri pembuatan di Malaysia dalam tempoh
2000-2008. Selepas mengawal endogeneity dengan menggunakan penganggar
SYS-GMM, hasil kajian menunjukkan bahawa limpahan teknologi melalui PLA
adalah penting dalam meningkatkan kemahiran dan seterusnya membawa kepada
peningkatan permintaan bagi pekerja mahir.Walaupun pekali PLA menunjukkan
korelasi negatif dengan permintaan tenaga buruh mabhir,tetapi kesan PLA yang
ditunjukkan oleh kesan kuadratik (PLA?) adalah positif secara statistik dan
signifikan. Ini menunjukkan bahawa kesan limpahan daripada PLA dapat diserap
dengan cepat oleh pekerja mahir dalam industri pembuatan di Malaysia melalui
kesan pembelajaran.Walau bagaimanapun, kajian ini mendapati tiada bukti kesan
limpahan teknologi melalui perdagangan dalam mempengaruhi permintaan bagi
pekerja mahir. Hasil kajian ini berpotensi untuk menyumbang kepada
pembentukan dasar PLA dalam jangka masa panjang terutama dalam
menggalakkan kemasukan PLA ke dalam industri yang kurang menerima
limpahan PLA.

Kerajaan Malaysia juga telah memberikan pengiktirafan kepada kepentingan
individu untuk membuat pelaburan dalam pendidikan. Pendidikan meningkatkan
produktiviti pekerjamelalui penyampaian ilmu yang berguna dan kemahiran serta
ianya menjadi penentu utama kepada individu untuk meningkatkan potensi
pendapatan mereka pada masa yang tepat.Pendapatan yang lebih tinggi adalah
berkait rapat dengan pendidikan tambahan yang boleh dianggap sebagai kadar
pulangan ke atas pelaburan pendidikan. Selaras dengan fakta-fakta ini, objektif
ketiga dalam kajian ini bertujuan untuk mengkaji pulangan kepada sijil tertinggi
yang diperolehi dalam enam sektor ekonomi di bawah Bidang Ekonomi Utama
Negara (NKEA) pada tahun 2002, 2004 dan 2007. Sektor- sektor tersebut ialah:
sektor kewangan, sektor perkhidmatan perniagaan, sektor pendidikan, sektor jual
borong dan jual runcit, sektor elektrik dan elektronik (E&E) dan Sektor
Kandungan dan Infrastruktur Komunikasi (CCl). Kajian inimenggunakan Kaedah
Penganggaran Kuasa Dua Terkecil (OLS). Keputusan daripada anggaran fungsi
pendapatan dapat disimpulkan seperti berikut: Pertama, kajian ini mendapati
bahawa pekerja-pekerja yang mempunyai kelayakan ijazah mencatat pulangan
purata yang paling tinggi dalam sektor kewangan, sektor pendidikan, sektor jual
borong dan jual runcit (kecuali 2002), sektor CCI dan sektor E&E (kecuali 2007)
sepanjang tempoh persampelan. Keputusan kajian menunjukkan pulangan purata
pendidikan meningkat mengikut tahap kelayakan tertinggi dan ini menunjukkan
terdapat kepadanan antara bidang pekerjaan dengan kelayakan. Kedua,keputusan
kajian mendapati wujudnya situasi iaitu pekerja mempunyai “lebih
pendidikan”dalam sektor kewangan dan sektor jual borong dan jual runcit
meskipun pulangan purata pendidikan yang tertinggi dinikmati oleh pemegang
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ijazah berbanding dengan pekerja lain. Pulangan purata pendidikan bagi pekerja
terlebih pendidikan menunjukkan trend meningkat antara tahun 2002 dan 2007;
mungkin disebabkan kelayakan lebih yang dimiliki oleh pekerja dalam bidang
pekerjaan yang berkemahiran rendah telah membolehkan mereka menunjukkan
prestasi yang lebih baik dan ini seterusnya menyumbang kepada peningkatan
produktiviti firma.

Ketiga, keputusan kajian mendapati bahawa pulangan purata pendidikan kepada
pekerja berpendidikan sekolah rendah mencatat pulangan yang paling tinggi
dalam sektor E&E pada tahun 2007. Hujah yang dianggap munasabah dalam
menjelaskan peningkatan pulangan yang tinggi untuk pekerja berpendidikan
sekolah rendah ini adalah disebabkan oleh aktiviti sektor E&E lebih tertumpu
kepada pemasangan dan ujian peringkat yang merupakan bahagian nilai tambah
yang lebih rendah dalam sektor E&E. Akhir sekali, hasil kajian menunjukkan
berlakunya penurunan dalam purata pulangan untuk pekerja yang mempunya
kelayakan ijazah antara tahun 2002 dan 2007 di sektor E&E dan CCI. Kejatuhan
dalam pulangan purata pendidikan bagi pekerja-pekerja yang mempunyai ijazah
dalam kedua-dua sektor ini adalah disebabkan oleh kemahiran sedia ada yang
dimiliki oleh pekerja tidak mampu diaplikasikan dengan perubahan dinamik dan
perkembangan dalam industri serta teknologi yang baru muncul yang seiring
dengan perubahan masa.Oleh itu,syarat kemasukan baru ke dalam sesebuah
industri mungkin dinaik taraf dan ini menyebabkan kemahiran sedia ada yang
dimiliki oleh pekerja dianggap “terkurang kemahiran”. Antara sebab lain yang
boleh menjelaskan penurunan kepada purata pulangan pendidikan kepada
pekerja-pekerja yang mempunyai kelayakan ijazah adalah disebabkan oleh
penawaran pekerja yang mempunyai kelayakan ijazah dalam bidang pekerjaan
separa mahir telah melebihi penawaran pekerja dalam pekerjaan berkemahiran
tinggi, yang menyebabkan pekerja siswazah sangup melakukan pekerjaan yang
bukan siswazah. Bagaimanapun, kesanggupan ini akan membawa kepada
kejatuhan dalam pulangan purata pendidikan bagi pekerja ijazah kerana pekerja
mungkin tidak berpuas hati dengan pekerjaan mereka dan in telah merendahkan
produktiviti firma. Penemuan keseluruhan dalam kajian ini menyimpulkan
bahawa pendidikan,tenaga kerja terlatih dan mabhir, pelaburan P&P dan kesan
limpahan teknologi melalui PLA memainkan peranan utama dalam meningkatkan
kemahiran dan pengetahuan pekerja yang seterusnya meningkatkan pertumbuhan
produktiviti dan ekonomi Malaysia.
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CHAPTER |

INTRODUCTION

1. Background of Study

The importance of human capital, research and development (R&D) and
technological spillovers have been widely recognised by the Malaysian
government as a potential engine to achieve a productivity-driven economy
(EPU, 2006, 2010). Given that the achievement of higher productivity can
become an important source when aiming for a high-income economy,
productivity growth must be closely integrated with skills, knowledge and
technology. First, as one of the main criteria in the drive towards becoming a
high-income country, Malaysia needs to attain a 4.7% labour productivity growth
annually (EPU & World Bank, 2010). The performance in labour productivity, as
measured by output per worker performance, is a main indicator of economic
efficiency and also a fundamental determinant of real wages (EPU & World
Bank, 2010).

Historically, since the mid-1980s, the Malaysian labour productivity growth rate
has decreased. It declined from 5.5% during the period of 1987-1997 to 2.9% in
1998-2007. The decreasing trend in labour productivity growth by 2.6% between
1987-1997 and 1998-2007 is sufficient to describe that Malaysia remain
constrained by the lack of skills and shortage of creativity and innovation. The
lack of skills can be measured by the contribution of education on output, which
remained unchanged at 0.3% during the period of 1987-2007 (EPU & Bank,
2007, World Bank 2010). Meanwhile, the shortage of creativity and innovation as
indicated by TFP growth, which is the contribution of TFP on economic growth,
slightly declined from 1.7% during the period of 1987-1997 to 1.6% after the
period of 1998-2007 (EPU & Bank, 2007). A cross comparison country also
show that, during the post-crisis years (1998-2007), Malaysia has had an annual
labour productivity growth of 2.9%, which is lower than other countries, such as
China (9.2%) and India (4.4%) (EPU & Bank, 2007).

After 2008, the Malaysian labour productivity growth, as measured by real value
added per worker, was at 3.0% but decreased to 2.0% in 2009 due mainly to a
sharp decline in labour productivity in the manufacturing sector, as production
fell in response to the significant deterioration in external demand in the early
part of the year. However, the labour productivity growth recovered in 2010, at
2.2%, demonstrating an increase from 1.2% from 2009 because of the
government’s impetus to achieve the fully developed country with the launch of
several national programmes in 2010. Consequently, it contributes to economic
performance at 7.2%, which also exceeded the targeted growth of 6% and
contributed to higher productivity growth in 2010 (MPC, 2010/2011). In 2011,
the Malaysian labour productivity growth continuously increased from 2.4% in
2011, which can be attributed to the performance of key sectors of the economy,
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as well as technological progress, capital deepening and widening, and the quality
of labour. However, the achievement of Malaysia’s labour productivity growth
rate still lagged behind that of other Asian countries, such as China, India and
Korea as shown in Figure 1. For instance, in 2011, Malaysia’s labour productivity
growth in 2011 was at 2.4% compared to China (9.1%), India (5.0%) and Korea
(2.7%).

10.0
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7.0 M Indonesia
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Korea
4.0 B Malaysia
3.0 .
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Figure 1: Labour Productivity Growth (%) (Value Added per Workers) for
Selected Asian Countries in 2011
Source: IMD World Competitiveness Yearbook, 2011.

As is well documented, education and innovation both address the shortfall in the
Malaysian labour productivity growth (OECD, 2011, EPU, 2010). One important
source of influence on the performance of labour productivity is the presence of
skilled workers with tertiary education’. A survey conducted by the EPU and
World Bank in 2009 reveals that a 1% increase in employee with a college degree
resulted in a 10% increase in labour productivity and a 4% increase in TFP.
Consequently, investment in human capital and R&D has always been a priority
of the Malaysian government, because skill and knowledge are key enablers of
labour productivity. Under the successive five-year development plans,
Malaysia’s educational budget allocations for education and training kept
increasing with each budget session since the Second Malaysia Plan (2MP, 1971-
1975) until the Ninth Malaysia Plan 9MP (2006-2010), as shown in Table 1.1.

The performance of labour productivity depends on the stock of (physical) capital, the quality of the
skill base of the workforce, the available mass of land, and an unexplained residual termed total-factor
productivity (TFP).



Table 1.1: Federal Government Development Allocation for Education and
Training (RM billion)

Program 1stMP 2ndMP  3rdMP 4thMP 5thMP  6thMP  7thMP 8thMP  9thMP
Education 5584 18158 34832 56217 69821 175426 37,9220 40,356.5
Pre School - 58.0 1075 215.7 807.3

Primary Education 747 1173 3791 6654 800.3 11271 26318 53693 48373
Secondary Education ~ 232.1 198.3 5215 8182 17646 19090 53175 87481 67928

Governmenté: 10114 14754 38537 790312 55491

Government Aided
Mara Junior Science 36.5 455 48.0 64.6 28.7 7072 43311 614.5
Technical
&Vocational School 2784 688.6 404.9 756.6 383.8 629.2
Higher Education 30.0 119.3 643.1 13727 26046 30394 50055 134039 16,069.0
Teacher Education 319 9.0 1121 1490 229.0 155.6 3325 1,368.1 571.7
Other Educational 69.0 1120 1994 2231 6930 41478 88169 112724
Training 174.7 3305 11,0826 355.0 581.0 2,181.9 44509  4,792.6
Industrial Training 356 * & o 3223 3700 18270 39306  4,1036
Commercial Training g g & 8.0 14.0 712 158.6 1795
Management Training * 4 ki 16.7 197.0 283.7 361.7 509.5
TOTAL 440.8 7331 21463 45658 59767 75631 19,7245 423729 45149.1

Source: Various Malaysia Plan, EPU, based on the revised allocation.
*not available

In spite of the financial turmoil that negatively affected the Malaysian economy
and caused Malaysia to devalue the currency in 1998, the government’s
allocation for the educational sector has never been reduced. It is observed that
higher education and secondary education are among the major concentrations in
educational development in the plans. The revised allocation of RM45.2 billion
accounts for 25.0% of the total development allocation of the 9MP, which
indicates the priority given by the government in its effort to achieve a
knowledge-based economy through human resource development and the use of
knowledge-based education as a tool for employment restructuring.

In an effort to increase labour productivity, skills training has received special
attention by the Malaysian government, because it is closely associated with
improving employee skills. Since the inception of the 9MP, the capacity of public
training institutions for pre-employee training has been expanded with the
establishment of 20 skill training institutions and the upgrading of 10 existing
institutions. Currently, there are 405 public skill training institutes and 584
private skill training institutes in Malaysia (EPU, 2011-2015). Continuous effort
has been undertaken by the establishment of several advanced skill training
institutes such as the German-Malaysian Institute, the Malaysian-France Institute,
the Japanese-Malaysian Technical Institute, the British-Malaysian Institute and
the Malaysian Spanish Institute (9MP, 2006-2010). In terms of the federal
government allocation on training, Table 1.1 also asserts that the total number of
expenditure increased tremendously from 7MP (1996-2000) to 9MP (2006-2010).
It increased by 54.4% from 2,181.9 billion in 7MP to 4,792.6 billion in 9MP.

3



From the total training expenditure allocation in 7MP , a total of 1,827.0 billion
has been provided for industrial training, and the number of provision has
increased to 55.4% during the 9MP.

In spite of the government’s allocation increases over the years, Malaysia’s
training expenditure at the industry level is comparatively lower compared to the
expenditure by the US on training (Karuppiah, 2004). The percentage of training
cost sponsored by employees in the manufacturing sector shows the slight
increases during the period of 2000-2008 as shown in Table 1.2. For instance, the
training cost increased by 0.8% between 2000 until 2004. However, after 2004,
the cost of training sponsored by employers increased by 4.85% during the period
of 2004-2008.

Table 1.2: Total Training Cost in Manufacturing Industries (%), 2000-2008°

Year Total Training Cost (%)
2000 8.67

2001 8.49

2002 8.48

2003 8.46

2004 9.47

2005 12.71

2006 15.49

2007 13.90

2008 14.32

Source: Author’s Calculation based on Malaysian Department of Statistics, 2000-
2008

Note: The current data available for training expenditure at the 3-digit industry
level in the manufacturing sector until 2008 based on MSIC Code 2000.

This result is consistent with the survey conducted by Karuppiah (2004) on four
selected Malaysian Manufacturing Companies that reveals that companies are
devoting less attention to the importance of employers’ training. A survey by the
Productivity Investment Climate Survey (PICS) in 2002 and 2007 shows that the
training provided by employers varies by firm size in the manufacturing sector.
For small manufacturing establishments, the proportion training changed
dramatically in past years. For instance, training provided by employers increased
by 6% and 15%, respectively, for small-sized establishments and medium-sized
manufacturing establishments between 2002 and 2007. The percentage of
employers in small firms provided training was lower than that of medium-sized
manufacturing establishments, because small firms tend to conduct training only
for skilled workers as compared to medium and large firms, which provide more
widespread training programs (Chung, 2004). A recent survey shows that the lack

%Cost of training is calculated as an aggregate and includes in-house training and on-the-job training.
The cost of training also includes the training of all workers because of the non-availability of data
disaggregating training costs according to forms of training, job classification, and skill group.
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of spending on training within firms, especially in SMEs due to the limited of
financial resources and human resources personnel, contributes to limited
knowledge upgrading and undermines the progression to higher value added and
productivity-driven activities (OECD, 2011).

The Malaysian Government has given recognition to the importance of joint
investments in human capital and R&D to enhance productivity growth.
Consequently, measures were put in place by a provision in the budget for R&D
activities. This can be indicated by the gross expenditure on R&D (GERD) as a
percentage of GDP in Malaysia. The gross expenditure (GERD) in Malaysia has
been steadily increasing since 2000. The R&D expenditure continuously
increased from 0.47% in 2000 to 1.07% in 2011 (except in 2008)* as shown in
Table 1.3.

Table 1.3 : A Cross Country Comparison of gross expenditure (GERD) in
Malaysia as a percentage of GDP in 2000-2011*

Country 2000 2002 2004 2006 2008 2009 2010 2011

United States 2.7 2.6 255 265 272 291 283 277
United

Kingdom 1.82 1.8 169 174 177 084 1.8 177
Japan 3 312 313 341 347 336 3.26 n.a
Germany 2.47 2.5 2.5 254 269 282 2.8 2.84
China 0.9 102 123 139 147 1.7 176 184
South Korea 2.3 24 268 3.01 336 356 374 n.a
Sweden 3.58 3.8 3.58 3.8 34 3.6 339 337
Ireland 111 1.09 122 124 145 077 171 175
Singapore 1.85 2.1 213 216 284 243 209 2.3
Hong Kong 046 058 072 079 072 077 0.75 n.a
Malaysia 0.47 0.65 0.6 064 079 1.01 107 107

Source: World Bank, 2000-2011
Note: Malaysia& Hong Kong Using 2006 represent for 2005
n.a: not applicable

According to MASTIC, Malaysia recorded the highest GERD recorded at RM
9,422 million in 2011, an almost threefold increase from the GERD value in 2006
(RM 3,646.70 million). The increment of percentage GERD is in line with the
aim of Malaysia to achieve an economy driven by innovation. However, the

% According to the 10th Malaysia Plan, gross expenditure on R&D dropped to just 0.21% of the GDP
in 2008 due to the global financial crisis and the rapid increase in oil prices which affected Malaysia’s
economy.

* Gross Total Expenditures for R&D as a percentage of GDP includes both public and private R&D
expenditures( current and capital expenditures)



increase in the Malaysian GERD is still comparatively lower than its key Asian
competitors. For instance, in 2010, GERD in South Korea was 3.74%, Singapore
(2.09%) and China (1.76%).

Secondly, in the pursuit of achieving a knowledge-based economy, Malaysia
needs to 35% skilled workers by 2015 and up to 50% in 2020. In spite of the
investment made in human capital and R&D, these investments alone are
insufficient to enhance the amount of skilled labour available as well as to
develop the quality of the workforce (EPU & Bank, 2007b). Therefore, Malaysia
has recognised that the process of skill upgrading and development of technology
capacity can be integrated with foreign direct investment (FDI) and trade, because
both channels have their spillover effects that are embodied in terms of
technology and knowledge (EPU & Bank, 2007b). This is likely to be consistent
in the case of Malaysia, as the amount of FDI and import of capital and
intermediate goods have substantially increased over the years. Furthermore, the
Malaysian government also believed that the expansion of the number of skilled
workers could act as a key determinant to absorb knowledge and technology
spillovers via FDI and trade as well as to develop the technological capacities of
the country (EPU &World Bank, 2007).

Since 1970, the trend of FDI inflows shows a rising trend over the years. From
the bottom, at US$ 94 million FDI inflows in 1970, the Malaysian economy had
received a peak level of US$5,741 million FDI inflows in 1996, as shown in
Table 1.4. Malaysia’s performance has started to grow impressively beginning in
the 1990s compared with the years before the 1990s. The slow growth was
attributed to the world recession and the electronic crisis in the 1980s. The rising
trend in the flow of FDI during the 1990s in Malaysia may be attributed to the
policy shift and growing market orientation of the country. In addition, in
Southeast Asia, Malaysia has emerged as a promising developing nation
characterized by high institutional quality, sound macroeconomic management,
excellent physical infrastructure, large public investments in education and a high
degree of openness, investment promotion and efficiency, thus attracting a high
level of FDI inflows over the years (Mithani, Ahmad& MohdSaifudin,2008).

After ASEAN and Malaysia has recovered from the Asian financial crisis in late
1997 and 1998, Malaysian foreign direct investment inflows were able to grow,
but in 2001, a drastic drop occurred again during that time. The trend of FDI
inflows to ASEAN has declined from $30.3 in 2000 to $18.5 in 2001.
Meanwhile, Malaysia has experienced the declining trend of FDI inflows, which
decreased by 57.1%, from 6.3 billion in 2000 to 2.7 billion in 2001. The declining
trend of FDI inflows were the result of the by September 11, 2001 incident at the
World Trade Center in the United States. According to the ASEAN Investment
Report, 2005, the declining trend of FDI inflows to ASEAN and Malaysia can be
closely associated with the FDI inflows that concentrated their activity on the
new emerging markets such as China, India and African countries. After the
incident, inflows of the foreign direct investment became volatile in the following
years from 2002 until 2005.



Table 1.4: FDI Inflows in ASEAN and Malaysia (US$ Million)

Year ASEAN Malaysia
1970 374 94
1980 2,415 934
1985 3,448 1,397
1986 3,163 1,261
1987 275 797
1988 2,229 695
1989 2,841 489
1990 4,305 423
1991 7,002 719
1992 7,591 1,668
1993 12,740 2,611
1994 13,619 4,043
1995 12,699 5,138
1996 16,602 5,741
1997 20,399 451
1998 25,367 5,816
1999 29,370 7,296
2000 30,370 6,324
2001 18,505 2,714
2002 1,450 3,203
2003 14,695 2,473
2004 23,437 4,624
2005 34,128 3,967
2006 63,689 6,072
2007 84,152 8,538
2008 49,289 7,248
2009 46,896 1,405
2010 92,279 9,155
2011 114,111 12,000

Source: UNTAC, ASEAN Economic Report 2005, 2012
World Investment Reports, 1998,2002,2004,2006,2012

After 2006, FDI inflows to Malaysia increased tremendously until 2011, except in
2008, which showed a slight decrease, and it continued to decrease in 2009 by
80.6% from 2008. The decline of the FDI in 2009 is due to the rise in outflows of
capital from Malaysia affected by the global economic crisis. The number of FDI
declined in 2009 not only in Malaysia, but also in the entire Southeast Asian
region, with a reduction of just 22%. However, the decline of the FDI investment
in 2009 was recovered in 2010; in fact, Malaysia has received the highest of FDI
inflows in 2010 after Singapore (US$ 24,006 million in 2009 to US$48,751
million in 2010) and Indonesia (US$ 4876 million in 2009 million to US$13,770
million in 2010). The FDI inflows to Malaysia increased more than six fold, from
US$1405 million in 2009 to US$9155 million in 2010. The main contributing
factor to the growth of FDI inflows in ASEAN countries is the strong expansion
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in the private sector activity and robust domestic demand. The annual survey
reports by the United Conference on Trade and Development (UNCTAD) report
that the FDI inflows in Malaysia saw tremendous increases in 2010 due to the
increased confidence among investors regarding doing business in Malaysia. It is
also attributed to the new capital-intensive technologies project, particularly in
the E&E industry, including petrochemicals, basic metal products, printing and
publishing (MIDA, 2010). The FDI inflows in Malaysia continuously increased
by 31.0% in 2011 due to the Malaysian shifts from labour-intensive investments
to high-technology investments.

In terms of the share of investment projects in the manufacturing sector
(measured by approved investment projects), as can be seen in Table 1.5, the
share of foreign investment registered the highest share compared to domestic
investments during the period of 2000 to 2010 (with the exception of 2009 and
2011)°. Projects involving foreign investment show an increased trend from 19.84
billion ringgit in 2000 to 34.2 billion ringgit in 2011.

Table 1.5: Approved Investment Project in the Manufacturing Sector, 2000-
2011(RM billion)

. Total
imvestment Domestc  Foreln  FEEL Capital
bglFlai'(\)?q) Inv%}or;ent (RM billion) Invezizr;ent (RM

billion)
2000 13.76 40.9 19.84 59.1 33.60
2001 5.24 24.7 16.11 75.3 21.35
2002 6.30 35.3 11.57 64.7 17.87
2003 13.50 46.3 15.64 53.7 29.14
2004 15.63 54.3 13.15 45.7 28.78
2005 13.17 42.4 17.88 57.6 31.05
2006 25.76 56.0 20.27 44.0 46.03
2007 26.51 44.2 33.43 55.8 59.94
2008 16.69 26.6 46.01 734 62.70
2009 10.49 321 22.14 67.9 32.63
2010 18.12 38.4 29.10 61.6 47.22
2011 21.9 55.4 342 44.6 56.07

Source: DOS& MIDA, 2000-2011

The share of foreign investment decline in 2009 is due to the rise in outflows of capital from
Malaysia and is affected by the global economic crisis. Meanwhile, in 2011, the share of domestic
investment was higher than foreign investment by 21.7% due to the greater response from the
domestic direct investments (DDI) to spearhead the Economic Transformation Programme (ETP).
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In this regard, the Malaysian government continues to undertake various
measures and initiatives to improve its delivery system contributing to a high rate
of implementation in approved projects. For the period of 2007-2011, a total of
4,390 manufacturing projects were approved. The implementation of these
projects in the manufacturing sector has created 338,555 employment
opportunities, of which 68.4% are managerial, in the professional, technical,
supervisory and skilled manpower categories. This is in parallel to the
government’s aim to ensure the function of FDIs’ transfer of knowledge to labour
that must be based on Key Performance Indicators (KPIs). Based on the total
investments approved in 2011, the E&E industry remained the leading industry,
followed by basic metal products, transport equipment, chemicals and chemical
products, and food manufacturing. The most foreign investment focused on the
E&E industry and machinery manufacturing to intensify in-house R&D and D&D
activities.

International trade is a significant part of the economy, particularly in the process
of upgrading the existing skill and enhancing the number of skilled labour in the
manufacturing sector (EPU & World Bank, 2007). Malaysia has taken action
regarding its involvement in trade through the import of capital and intermediate
goods. Both goods may be believed to be necessary for skills upgrading that are
embodied in terms of ideas, products and knowledge-imitation as well as learning
about the products through reverse engineering (Caselli & Wilson, 2004; Eaton &
Kortum, 2001). The Malaysian government has also recognised that the imitation
process can include acts as a main channel for skill upgrading, which contributes
to innovation activities and leads to higher TFP and economic growth (EPU,
2006). Therefore, the pattern of imports has remained largely unchanged with the
import of intermediate goods and capital goods continuing to dominate the
Malaysian total imports. As shown in Table 1.6, during the period of 2000 to
2005, total imports of intermediate goods increased from 233.21 billion in 2000
to 309.67 billion in 2005 and grew at an average rate of 4.9% during this period.
It contributed 71.0% to the gross import in 2005, while imports of capital goods
increased from 44.24 billion in 2000 to 58.90 billion in 2005, and it constituted
on average 14.0% of Malaysia’s total imports during this period. Of these
imports, machinery and transport equipment, parts and accessories for transport
equipment accounted for 56.6% of Malaysia’s total imports during the same
period.

Efforts continued with the importing of capital and intermediate goods during the
period of 2006-2010. Malaysia’s total imports grew to 5% in 2007 from the 2006
totals. An increase in capital formation from investment activities and expansion
of manufacturing activities in 2007 led to an increase in the import of capital
goods and intermediate goods by 7.2% and 6.9%, respectively. Both goods
accounted for 85% of the total imports in 2007, and their contribution continued
to increase, up to 88.1% in 2008. However, Malaysia’s total imports has declined
in 2009. Total imports decreased by 16.6% to RM434.9 billion, compared to
RM521.6 billion in 2008. This arose from the global economic slowdown, as the
resulting demand from Malaysia’s major trading partners are lower, and imports
of intermediate and capital goods showed similar trends. The share of
intermediate goods declined by 1.7% in 2009. Meanwhile, the share of import of
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capital goods also dropped by 5.9% from RM®69.9 billion in 2008 to RM65.8
billion in 2009. However, in 2010, total imports increased by 21.7% to RM529.19
billion as compared to RM434.94 in 2009. This growth was mainly caused by
higher imports of intermediate and capital goods with the contribution of both
goods, which accounted for 83.0% of the total imports

Table 1.6: Total Imports in the Manufacturing sector, 2000-2010 ( RM

biIIion)6

Intermediate Share of Capital Share of Ir-nrof)arlt

Gong (RM Intermediate Goo_d§ (RM Capital (RE)M
billion) Goods(%) billion) Goods (%) billion)
2000 233.21 74.88 44.24 14.20 311.45
2001 204.12 72.84 41.28 14.73 280.29
2002 219.14 72.30 43.19 14.25 303.09
2003 235.45 74.38 40.79 12.49 326.53
2004 287.88 72.04 55.48 13.88 399.63
2005 309.67 71.54 58.90 12.69 463.87
2006 336.38 70.35 64.17 13.42 478.15
2007 359.09 71.53 67.75 13.50 502.04
2008 378.94 72.90 68.61 13.20 519.80
2009 297.46 68.43 65.19 15.00 434.67
2010 363.15 68.62 81.00 15.31 529.19

Source: Malaysia Department of Statistics, 2010

Thirdly, in line with the aspiration of the country to become a knowledge
economy, education began to play the most important role in measuring the level
of skills of individuals (EPU & World Bank, 2007a; OECD, 2011). It is known
that education increases the productivity of workers by imparting useful
knowledge and skills. Specifically, educational attainment affects not only
employability, but also employment income. Therefore, the decision to make an
investment in education as a main determinant of individuals to increase their
earning potential is timely. In other words, higher earnings are closely associated
with additional education that can be thought of as a rate of return on that
educational investment (Patrinos & Psacharopoulos, 2010). Return on investment
in education is an important factor in determining labour participation and
educational attainment, and it ultimately influences wages/income
(Psacharopoulos,1994).

Due to the higher levels of educational attainment being strongly associated with
higher employment rates and perceived as a gateway to better job opportunities

® The trend of total import in manufacturing sector can be made since 2000 onwards becausethis data,
which was classified according to the three digit Standard International Trade Classification level, was
then matched to the three-digit Malaysian Industrial Classification, 2000.
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and earnings, the Malaysian government has encouraged an increase in the
enrolment rate in tertiary education. At the macro level, the percentage of
enrolment in tertiary education increased by 41.41% between 2006 and 2011
(EPU, 2010). In terms of enrolment at different levels of education, Table 1.7 also
shows that the highest enrolment at the degree and diploma levels accounted for
more than 70% of the total enrolment. This is in line with the government’s
policy to enhance the share of professional workers and to meet the industry
demand for associate professionals and technicians. Meanwhile, the percentage of
enrolment in the Masters and PhD degree programs has increased by 1.86% and
2.10%, respectively, between 2006-2011, and this trend is in line with the
government’s target under the 10MP to raise the number of lecturers with PhD
qualifications in public universities (MOHE, 2010). However, the percentage of
enrolment at the certificate level shows a continuously decreasing trend over the
same period.

Table 1.7: Enrolment in Higher Education Institutions by Level of Study,
2006-2011 (%)

%

Level of Study 2006 2007 2008 2009 2010 2011 Changes,
2006-2011
Certificate 1510 1496 1245 11.89 1142 10.56 -4.54
Diploma 3211 3274  33.19 34.11 3403 3250 0.38
First Degree 46.58 46.78 47.84 46.49 46.66 4794 1.36
Masters 492 4.18 5.00 5.66 6.05 6.78 1.86
PhD 013 1.34 1.52 1.65 1.83 2.23 2.10

Source: EPU& Ministry of Education ,2006-2011

The expansion of the enrolment rate in tertiary education has resulted in an
increase in the number of graduates, which in turn has increased demand for
workers with higher education. Recently, at the macro level, the amount of labour
with higher education has increased sharply. It increased markedly by about 70%
from 30,732 in 2000 to 51,771 in 2005, and it has continued to increase by nearly
by 25% in 2010. Thus, the unemployment rate of graduates declined from 3.8%
in 2005 to 3.1% in 2010 (EPU, 2010). In spite of the Malaysian labour market
remaining favourable to medium skilled workers, the improvement in the level of
education at the tertiary level has led to changes in the labour market for skilled
workers. The increasing demand for skilled and intelligent workers with specific
skills is in line with the increased use of sophisticated technology. The Third
Industrial Master Plan (IMP3) has documented the importance of skilled workers
in industrial sectors to achieve quality targets that are targeted by the sector. For
instance, many employers in E&E sectors require workers in the areas of R&D
and to some extent Engineering Support (i.e. software engineering) to transform
the production from value-added activities to complex value-added activities
(TalentCorp, 2012).
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According to a productivity investment climate survey (PICS) report, since 2002,
the share of high-skilled” workers in the Malaysian labour market has improved
due to the marked improvement level of education in tertiary education (EPU &
World Bank, 2007b). A similar situation can be seen in several economic sectors.
As can be seen in Table 1.8, the overall trend of high-skilled workers with degree
qualifications shows an increasing trend by 4.1%, 1.6% and 8.6% in E&E,
information and communication technology (ICT) and the education sectors,
respectively, between 2002 and 2007.

Table 1.8 : The Share of High Skilled Workers by Highest Certificate
Achieved in the Economic Sector (%), 2002 and 2007

E &E ICT Education
Qualification/ 2002 2002 2002
oceupation o or manG TECHN& 1ooi pror ManG TECHNE 1oui proF mang TECHN roq
PROF PROF &PROF

LCE 00 07 13 20 00 02 28 30 01 00 18 19
MCEMCEV 02 09 87 100 06 20 109 135 25 02 120 153
HSC 00 00 11 10 00 08 06 14 09 01 46 56
Diploma @ikl ~ 80 - B 28 | 228 a8 78 08 246 332
Degree 26 15 04 46 36, —72 10 " 118 220 09 29 268

2007 2007 2007
LCE 15 47 62 124 0.0] DO7= - Lo 00 00 38 38
MCEMCEV 18 182 25 225 19 28 164 211 30 00 144 174
HSC 04 22¢. 3cWNGL 00 09 14 23 12 09 54 76
Diploma 00 00 42 51 00 00 05 05 08 10 23 31
Degree 15 07 65 87 28 Bao V66 Fi3s 103 15 236 354

Source: Author’s Calculation based on HIS 2002&2007

In terms of occupation, at a glance, the overall table also indicates that the share
of technician and associate professional represents the largest share among the
high-skilled categories in all economy sectors. In terms of trend, technician and
associate professional categories also show an increased trend between 2002 and
2007 as compared to professional and manager categories at degree qualifications
in all economy sectors. The increment of shares of technician and associate
professional categories is due to the effect of the Returning Scientists Programme
in 2001 to attract Malaysian experts abroad to return and serve in their fields of
expertise in IT, science and technology, industry, finance, accounting, and
medicine and health (EPU, 2006). For example, the share of technicians and
associate professionals with degrees and diploma qualifications shows the
increased trend by 6.0% and 0.3%, respectively, between 2002 and 2007 in the
E&E sector. In the CCI sector, the share of technician and associate professional
categories with degree qualifications increased by 5.6% between 2002 and 2007,
in spite of the high share of workers with MCE and HSC, and it remained high as

"This is not a standard definition of skill levels in Malaysia. Based on the Malaysian Standard
Classification of Occupations (MASCO) 2008, high-skilled workers are legislators, senior officials
and managers, professionals, technicians and associate professionals. Mid-skilled are clerical and
related occupations and sales and service workers. Low skilled workers: agricultural and fishery
workers, craft and related trade workers, elementary occupations, plant and machine operators and
assemblers. The concept of occupational categories according to educational level as shown in
Appendix A.1.
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compared to their counterparts. Meanwhile in the education sector, the share of
technician and associate professionals category is dominated by workers with
diplomas. However, in terms of trend, the share of workers possessing diploma
qualifications in this occupation category showed a significant decline by 22.3%
between 2002 and 2007. This result indicates that there is an increase in demand
for technician and associate professionals with degree qualifications. It can be
seen that the share of technical and associate professionals with degree
qualifications has shown a tremendous increase of 20.7% from 2002 to 2007.

Nevertheless, empirical studies since the work of the Chicago economists, and
part of neoclassical economics, claims that an expansion of education has resulted
in an excess supply as one of the main factors that can explain the differences
between the labour income and the type of occupation (Lee, 2004). Much
evidence has confirmed that a greater amount of educated individuals leads to
better earnings and more prestigious occupations compared to when there are less
educated employment candidates available. The first and most comprehensive
estimates of the private and social rate of returns education in Malaysia were
conducted by Hoerr (1973) using the 1967-1968 data. He finds that the highest
private rate of return was for upper secondary schooling at 18.9%, and the lowest
was for degree holders at 11.4%. Mazumdar (1981) found evidence of
particularly high returns for education from completed educational phases after
the primary level, although the returns to additional years of schooling were not
constant. In contrast, generally, many recent studies conducted in Malaysia
indicated that rates of return to education are high at the secondary, upper
secondary and university levels (Chung, 2004; Said et al., 2009;
Kennayatullah,2013). Nonetheless, the return to education by the highest
certificate in the economic sector is still unclear due to the requirement of firms
for skills that vary between industries.

According to a PICS survey in 2002, many employers in the manufacturing sector
tend to hire technical workers, while in the business services sector, the
employers’ demand for both technical and soft skills were a main criterion in
hiring workers. Due to the education-occupation mismatch of either over-
educated/over-qualified or under-educated/under-qualified as well as the shortage
of skills compared to the demands of industry, this has become a main constraint
in the economic sector to doing business, and thus, this affects the return of
workers to education®.

®0ver-educated/over-qualified refers to the situation in which individuals are employed in jobs that do
not require their current qualifications or the skills they have are higher than the skills required for the
job. Under-educated/ under-qualified refers to workers whose qualifications are lower than that
required by their occupation (Hung, 2008).

The skill shortage can be defined as follows: The first is defined as recruitment difficulties caused
especially by a shortage of individuals with the required skills in the accessible labour market.
Secondly, there are skill gaps which are deficiencies in the skills of the existing workforce of
employers, both at the individual level and overall, which prevent the firm from achieving its business
objectives (Frogner, 2002). Skill shortages are distinct from the phenomenon of skill mismatch, but
the two concepts are closely related. Skill mismatch is divided into two concepts: over-skilled and
under-skilled. Over-skilled refers to the skills supplied by workers that are above those required by
their job (workers report that their skills can cope with more demanding duties at work). Under-skilled

13



In conclusion, the complementarities between investments in human capital in
terms of skills and education and the link with R&D investment and technology
spillovers play a pivotal role in solving the problem emerging in the Malaysian
labour market for skills, namely, the lack of skills and knowledge and the
inadequate amount of skilled labour. Therefore, based on the current situation in
Malaysia, the first objective of this study aims to delve deeper into the impact of
investment in human capital and R&D in influencing labour productivity in the
manufacturing industries. It attempts to investigate whether both investments
need to be increased or which investment significantly enhances labour
productivity.

Secondly, the study also explores to what extent the effects of technology
spillovers via FDI and trade can possibly contribute to skill upgrading and thus
increase the relative demand for skilled labour. Thirdly, this study attempts to
investigate the return to education in the Malaysian economic sector. As the
return to education and wage differential are inter-related, the aim of this study is
to determine whether the return to education increases with the level of the
highest certificate in the economic sector. Given that education is an investment
decision, it is hoped that the updated details of the return to education at different
levels will help households understand the importance of investing in their
children’s education. Additionally, investment in education is important to
provide a good match between the skills acquired whilst being educated and on
the job and those required in the labour market.

This chapter provides an overview of the proposed study. The description of
issues and the problem statement identified for this study will be provided next.
This will be followed by Section 1.3, which is a discussion of the objectives of
the research that are proposed to be undertaken. Section 1.4 provides the
significance of the study, and Section 1.5 provides the organisation of the thesis.

1.1 Problem Statement

One of the major challenges in the Malaysian labour market is the shortage of the
necessary skills and knowledge to be productive in the fast-changing and
increasingly competitive labour market (EPU, 2010). The first issue in this study
is related to the problem of slow labour productivity growth, which is closely
associated with a low level of skills labour as well as inadequate R&D capacity
(EPU & World Bank, 2007b, 2010; OECD, 2011). The endogenous growth
theory states that improvements in productivity or TFP are linked to a faster pace

refers to skills supplied by workers that are below those required by their job (workers report that they
need further training to cope well with their duties at work) (Desjardins &Rubenson,2011).
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of innovation and more investment in human capital (Romer, 1990). Many
empirical studies also find that education, training and R&D investment are the
main variables that contribute to the productivity of a firm or TFP (Ballot,
Fakhfakh, & Taymaz, 2001; Corvers, 1997). However, the impact of both human
capital and R&D investments on labour productivity are not adequately discussed
in the empirical study, especially at the industry level. Therefore, this study
contributes to the limited literature by investigating the impact of investments in
human capital in terms of knowledge and skill and link with the R&D
investments on labour productivity at the industry level in the manufacturing
sector. The impact of both human capital and R&D investments are important
subjects for investigation because the issues of the slow labour productivity
growth remains as one of the major constraints in spite of the fact that the
government has allocated substantial expenditures on human capital development
and R&D. For instance, the Malaysian government development allocation for
education, R&D and venture capital increased by 40% in the Tenth Malaysia Plan
(10MP, 2011-2015) as compared with 21.8% in the Ninth Malaysia Plan (9MP,
2006-2010).

The first issues of slow labour productivity growth in Malaysia were found when
we compared the Malaysian labour productivity with other selected Asian
countries such as Hong Kong, India and the Philippines. A cross comparison
country in 2008 showed that the Malaysian labour productivity growth was only
3.0% during the period of 2000-2005, and it increased to 3.6% in 2005-2008,
which thus increased by only 0.6%, even though both investments in human
capital and R&D in Malaysia was higher than these countries (APO, 2011)°. The
labour productivity growth in Hong Kong, India and the Philippines increased
respectively as follows: Hong Kong (3.1% to 4.2%), India (3.6% to 5.4%) and the
Philippines (1.3% to 3.7%) (APO, 2011). The Malaysian public expenditure on
percentage GDP was at 4.1% in 2008 as compared to Hong Kong (3.6%), India
(3.2%) and the Philippines (2.7%). In terms of R&D expenditure as a percentage
of GDP, Malaysia’s R&D expenditure in 2008 was 0.79%, which was higher than
Hong Kong (0.723%), India (0.76%) and the Philippines (0.11%). This result
indicates that, in most Asian countries, the contribution of quality of workforce
assumes a prominent role in facilitating innovation, and its effects are indicated
by the improvement in labour productivity. However, Malaysia saw low labour
productivity because of the abundance of low-skilled labour and the utilization of
highly labour intensive production. Recent data also shows that the main source
of labour productivity growth rate in Malaysia during the period of 2002-2011 is
non-ICT capital at 1.2%. Compared to selected Asian countries such as
Singapore, South Korea and Japan, the contribution of non-ICT capital into the
production factors were only 0.6%, 1.1% and 0.1%, respectively, during the same
period (MPC, 2012/2013).

Based on industry evidence, the issue of slowing labour productivity can be
evident in the firm capital intensive such as in E&E, transport equipment and
chemicals industries. This was because, since the 8MP, the government has

®There is no training data at the international level published for comparison purposes.
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concentrated on the provision of the budget in capital intensive industries such as
E&E, chemical and transport equipment, as these industries required the highest
number of technology transfer agreements (EPU &World Bank, 2010a). The
government has also established the centres of engineering excellence through
collaboration between industry and academia to conduct R&D activity and
training in order to upgrade the existing talent and supply of relevant talent (EPU,
2010). Research activity mostly involves in the firm capital intensive'®.In terms
of gross expenditure on R&D, the percentage of R&D expenditure in capital
intensive firms increase between 2000 to 2008 by 7.2% , 0.01% and 3.4% in
E&E, chemical and transport and equipment. In light of the importance of trained
workers, the cost of training sponsored by employers also increased during the
period of 2000 to 2008 by 1.91%, 5.98% and 1.2% respectively in the E&E,
chemical and transport and equipment industries, as contributed by skilled
workers with tertiary educations. In terms of educational attainment, the share of
workers with degree educations has increased by 1.95%, 3.79% and 5.5%,
respectively, in the E&E, chemical and transport and equipment industries
between 2000 and 2008. However, the labour productivity growth declined in the
chemical (14.1%), E&E (7.04%) and transport equipment (22.43%) industries,
respectively, between 2000 and 2008™. Based on the situation described above,
we lack knowledge of whether human capital or R&D investments are needed to
increase further the enhancement of the Malaysian labour productivity in the
manufacturing sector because the slow labour productivity growth remains as one
of the major constraints of Malaysia towards productivity driven knowledge.

The second issue is regarding the low absorption among the Malaysian skilled
workers from the presence of technology spillovers. The endogenous growth
theory reveals that there is a complementary relationship between technology
spillovers and the demand for skilled workers (Romer, 1990). The effects of
technology spillovers not only introduce and create new technologies for
domestic usage, but it also expands the utilisation of spillovers, thus inducing
organisational improvement*? (Coe & Helpman, 1995; Hollanders & ter Weel,
2002; Gorg & Greenaway, 2004; Liu, 2008). This fosters the restructuring
process and increases both the demand and supply of skills (Bruno, Crino, and
Falzoni, 2012). Through past works of literature on the effects of technological
change on skilled labour demand, it is noted that the importance of technological
change is undisputable. Empirical studies have also documented that the effect of
technology spillover via FDI and trade play a key role in explaining the
increasing skill demand (Acemoglu, 1998; Machin, 2002; Araljo, Bogliacino, &
Vivarelli, 2009). However, the effect of technology spillovers via FDI

1% For instance, The E&E alone accounts for 46% of total foreign R&D in 2008 (OECD,2011)

1 Labour productivity growth is measured as value added per workers. According to industry
evidence, the data is calculated by the author based on the panel data provided by DOS according to
MSIC classification, 2000

2The technological knowledge generates benefits called “spillovers”. First, new technological
knowledge can be used in any country to produce more efficiently or higher quality goods and, thus,
increases the labour productivity of the country that adopts it. Second, technological knowledge to
produce new ideas or new applications in research and development (R&D). This increases R&D
effectiveness in receiving countries.
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particularly for skills upgrading is much less clear in developing countries and
also at industry levels (Slaughter,2002; Pinn et al., 2011). Hence, this study fill
the gaps by investigating the effects of technology spillovers via FDI and trade
upon relative demand for skilled labour in Malaysia manufacturing industries.
The effect of technology spillovers via FDI is an important subject for
investigation because Malaysia is among the major FDI recipient countries of the
South East Region (Masron, Zulkafli, & Ibrahim, 2012). Therefore, it raises a
question regarding the real benefits of technology spillovers from FDI that
Malaysia is able to reap from their presence.

The presence of technology spillovers via FDI seems to have limited success for
skills upgrading towards becoming a highly skilled labour force (EPU & World
Bank, 2007b, OECD, 2011). This is because the share of skilled labour in
Malaysia has remained at 28% since 2009 until 2013 and indicated only a 2%
increase from 2007 even though Malaysia has received a lot of FDI since the
1990s and recorded RM 152 billion in net FDI inflows during the period of 2000-
2009. The inflows of FDI continuously increased more than six fold to US$ 9.1
billion in 2010. In terms of components of import, the largest contribution to total
import was found to be attributed by the import of capital goods and the
intermediate goods component of imports. Both goods account for more than
80% of total imports during the period of 2000 to 2013 (MIDA, 2014).

According to industry evidence, the issue regarding the presence of both spillover
effects can be seen in the E&E industry, as it is well recognised that the E&E
industry has had tremendous growth, and it is dominated by leading MNCs with a
few linkages to local firms. The trend of FDI in the E&E industry is increased by
38.7% between 2000 and 2008, while the import of capital goods and
intermediate goods increased by 53.3% and 6.50%, respectively, over the same
period, but the share of skilled labour only increased by 1.71% between 2000 and
2008 (MIDA, 2009). In addition, the E&E industry is also still categorised as an
industry that has employed relatively more low skilled workers and lack of R&D
intensities because the E&E activity remains focused on assembly and test stages,
which is the lower value-added part of the industry (EPU & Bank, 2007b, OECD,
2011). Based on the situation above, it raises a question of to what extent the
presence of technology spillovers via FDI and trade can contribute to skills
upgrading and thus may increase the relative demand for skilled labour.

The third issue in this study pertains to the fact that the employees in the
economy sector are less willing to pay based on the level of education attained.
There are two situations by which to describe the education problem. First,
returns to education do not increase with the level of education. In spite of the
many empirical studies that provide mixed results regarding the return to
education related to the level of education, the return to education at the highest
certificate achieved, that is the “sheepskin effect,"®” is unclear (Trostel,2005).

Bsheepskin effects refer to the independent effect that certificates of qualification appear to have even
after controlling for years of education. Certificate of completion might signal to employers a higher
level of ability, resulting in higher earnings.
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Therefore, this study provides new evidence in the literature especially by using
the level of highest certificate to measure the return to education in the economy
sector because it not adequately studied in the Malaysian context™.

The issues of return to education does not increase according to the level of
highest certificate can be seen among the workers with diplomas and degree
qualifications in the manufacturing sector. For instance, in 2007, the share of
workers with degree and diploma qualifications was 1.4% and 0.5% respectively,
while the average return for workers with a degree is 12.3% as compared to
diploma-qualified workers at 27.2% (HIS, 2007). This result indicates that the
average return for diploma holders is higher than those with degrees by 14.9%,
despite the overall demand for workers with a degree being higher than diploma
workers by 0.9%. This situation contradicts the human capital theory, which
reveals that higher educated workers earn higher wages partly due to their higher
productivity level, greater earning growth over their life time, lesser
unemployment experience and longer working experience (Becker, 1973).

The second concern with regards to education is the declining trend of the
average return to education for those with a degree qualification in the
manufacturing sector between 2002 and 2007. The share of degree-educated
workers experiencing the increased trend compared to workers with other
qualifications increased by 0.6% between 2002 and 2007. On the other hand, the
share of workers with a diploma, High School Certificate (HSC) and Middle
Certificate Education (MCE)/Middle Certificate of Education for Vocational
(MCEV) showed a declining trend by 0.57%, 0.05% and 0.64%, respectively,
over the same period.

The increase in demand for workers with degree qualifications shows in line with
the effect of technological change because educated workers are more likely to
adopt new technology and thus are paid accordingly higher (Acemoglu, 2002;
Bartel & Sicherman, 1997). However, the trend of the return to a degree
qualification declined by 5.27% between 2002 and 2007, while the average return
to diploma, HSC, MCE/MCEV workers increased by 3.71%, 2.41% and 1.96%,
respectively, over the same period. This situation is supported by signalling or
screening theory that claims the declining return to education is due to the
inability of the highly educated to persistently maintain their productivity-
unrelated earnings advantage over the less educated™ (Spence, 1973;

“Many previous study in Malaysia using the level of formal education to measure return to education
studied the issue of return to education by gender (Chung, 2003; Said et al., 2009; Kennayatullah,
2013). The estimation based on the highest level of schooling completed (credentials) is more accurate
because it provides an alternative structure for recovering the returns to schooling (Harmon,
Oosterbeek, & Walker, 2003).

® There are two theories regarding the relationship between education and earing;
signalling/screening and human capital theories. Signalling or screening theory asserts that education
only reflects inherent human capital. Education acts as a signal to employer to sort out the most
productive workers or as an indication of innate ability. However, education is not the main signal to
employers to pay higher wages or returns. The higher wages or returns paid to employees is based on
labour productivity. This theory contradicts the human capital theory, which argues intuitively that
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Groot&Oosterbeek,1974). Hence, this raises questions regarding the declining
average return to education. First, does educational mismatches (over and under
educated) occur amongst workers with degree qualifications?*® If so, does it lead
to a lower average return to education? Secondly, is there a shortage in the skill
availability of workers who can adapt to the dynamic and evolving nature of the
manufacturing sector, and as a result, do the workers who are already employed
tend to be “under-skilled”? If there is indeed a skill shortage, does the
circumstance decrease the average return for workers who are equipped with the
required skill?

In conclusion, Malaysia will continue to be caught in the middle income trap if
Malaysia remains constrained by workers with low skill and knowledge who lack
R&D activity, lack of absorption of new technology, are inadequate to provide
skilled labor and fail to solve both educational and skill mismatches, especially
among workers with tertiary and post-secondary qualifications. These factors
become the main obstacle in Malaysia to achieve the targeted productivity
towards becoming a high-income country.

1.2 Objectives of the Study

The general objective of this study is to examine the impact of human capital,
R&D and technology spillovers on labour during the 2000 to 2008 period in the
Malaysian manufacturing industry. The specific objectives are as follows:
i.  To investigate the impact of investments in human capital and R&D on
labour productivity.
ii. To examine the effect of technology spillovers via FDI and trade on the
relative demand for skilled labour.
iii. To analyse the trend of return to education at different levels of the
highest certificate achieved in the Malaysian economic sector in 2002,
2004 and 2007.

1.3 Significance of the Study

This study investigates the impact of human capital, R&D and technology
spillovers on labour. For the first objective, this study contributes to the literature
by presenting new evidence at the industry level by investigating the effect of
human capital investment in terms of skills, education and links with R&D
investment on labour productivity in Malaysian manufacturing industries. The
current information pertinent to education and training in Malaysia is currently

education endows an individual with productivity-enhancing human capital and that this increased
productivity results in increased earnings in the labour market.

%Following Kiker, Santos and De Oliveira (1997), both the over-educated and under-educated

phenomena can be observed/measured when there are discrepancies between job requirement and
education attainment.
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rather limited (Chung, 2004). The absence of reliable training data in many
developing countries has become a problem for policymakers to make critical
resource allocation decisions when designing education and training policies (Tan
& Batra,1995; Karuppiah, 2004).

In addition, there exists a small number of empirical papers that relate the
productivity of a firm to training (Dearden, Reed, & Van Reenen, 2006).
Moreover, the effects of training on productivity has little or no mention in the
costs of training (Ballot et al., 2001; Barrett & O'Connell, 2001; Dearden et al.,
2006). Thus, this study uses the cost of training to estimate the impact on labour
productivity. The cost of training is important for an employer to make decision
not only about whether workers need to be trained, but also to determine what
kinds of training should be provided for employees. Given that the impact of
training on productivity is very much dependent on the type of training
programme, thus, the likelihood of employers providing each type of training is
hypothesised to depend on the relative costs and benefits of investing in training
in line with the skills needed to enhance labour productivity. Meanwhile, for
policy implication, the findings on the importance of investment in human capital
and R&D provide recommendations for government to design financial
incentives and favourable tax policies that encourage individuals and employers
to invest in post-compulsory education and in-service training for all workers.

For the second objective, this study is among the pioneer works that explore the
impact of technology spillovers through the channel of FDI and trade upon
relative demand for skilled labour in the Malaysian manufacturing industries. The
impact of FDI on demand for skilled labour is still absent from the empirical
literature and is still under scrutiny, particularly in developing countries and at the
industry level (Pinn et al., 2011). The effect of technology spillovers via FDI
must be investigated because Malaysia is among the major FDI recipient
countries of the South East Region, but the benefit of the FDI spillovers to skill
upgrading remains ambiguous (Masron, Zulkafli, & Ibrahim, 2012). Therefore,
the findings from this study can potentially contribute to the long-run FDI policy,
especially to encourage FDI inflows into low receiving industries. This is in line
with the government’s aim to increase the number of skilled labour towards high-
income countries (EPU & World Bank, 2007).

In terms of methodology, the estimation of labour demand usually requires a
panel data analysis, which is rare in industry-level work (Hansson, 2005). Many
previous studies show the positive results of technology spillover effects, but
these results suffer from aggregation bias or failure to control for endogeneity due
to limited panel data at the industry level and also difficulty to find instrumental
variables (Keller, 2004). Consequently, by using panel data at the industry level,
this study employs a more advanced dynamic panel econometric technique that
formally addresses industry-specific effects and simultaneity bias.
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For the third objective, this study provides new evidence by examining the return
to education at different levels of qualification in the economic sector because, to
date, this has not been adequately discussed in the Malaysian literature. An
investigation into the private return to education at different levels of
qualification in the New Key Economic Area (NKEA) sectors is important,
because these sectors potentially contribute to job creation and enhance the
nation’s productivity growth towards a high-income economy. The return to
education is a powerful tool for educational decision making, since it calculates
how much return from the investment has been made, thereby, the information of
return to education is valuable for stakeholders for several reasons. For
individuals, the information on the return to education is helpful in assessing
whether it is efficient to opt for extra education. The findings from the return to
education at different levels of qualification act as a useful indicator of
productivity of education and as an incentive for individuals to invest in their own
human capital. The findings from this study may contribute to solving the
problem of mismatch between the education profile/qualification and the skill
demand in a firm, as there are very few studies identifying mismatch in Malaysia.
The issues of educational mismatch should be given special attention, as the
number of students completing their study at all levels of qualification keeps
increasing year by year. This is because much of the apparent fall in the return to
education, particularly for new graduates, is concentrated specifically on
graduates who fail to get graduate-level jobs as the demand for qualified people
varies between industries (EPU & Bank, 2012). For instance, if there is a
decrease in the return to education, it reflects that the available skills among
qualified workers do not move in line with the changing sector’s needs because of
both educational and skill mismatches (Quintini, 2011; Kiker, Santos, & De
Oliveira, 1997; Biichel,2002; Green & Zhu 2010; Verhaest & Omey, 2006,
2009). Consequently, the result will provide new, in-depth guidance for fresh
graduates to choose an appropriate career or job that matches with their level of
qualifications.

Meanwhile, for policy makers with scarce resources to allocate between
competing policies, the result of the return to education study provides valuable
information for the decision to provide extra funds for education. The magnitude
of the return to education is important for assessing the efficiency of public
investment in education and thus allows the government to decide whether to
increase spending on higher education, including scholarships and other financial
assistance. This is especially true if additional provisions on education can
produce quality human capital that enables an increase in the productivity of the
country. The result of a study on the return to education at different levels of
qualification in the economic sector will not only potentially inform policy
makers of the effectiveness of different types of qualification, but also determine
the labour supply and demand conditions in the economic sector.
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1.4 Organisation of the Study

The organisation of this study is structured as follows. Chapter 1 discusses the
background of the study, the problem statement, objectives of the study and the
significance of the study related to the issues of human capital, R&D and
technology spillovers and their impact on labour. Chapter 2 provides a theoretical
review and discusses the various empirical works from the literature according to
the objectives of the study. Specifically, the first part of Chapter 2 starts with a
review of the theoretical framework and is followed by empirical studies of
human capital, R&D and productivity. The second part of Chapter 2 discusses the
theoretical frameworks and empirical works of technology spillovers via FDI and
trade on the relative demand for skilled labour. Lastly, chapter 2 discusses theory
of human capital related to education, and this is followed by empirical evidence
of the return to education.

Chapter 3 provides the methodology of study. This chapter starts with the
theoretical model, empirical model and econometric specification according to
the objectives of the study. For the first and second objectives, this study employs
the System Generalised Method of Moments (SYS-GMM) to estimate the labour
productivity and skilled labour demand labour functions. For the third objective,
the Ordinary Least Square (OLS) estimator is applied by using regression with
robust standard errors. The last section in Chapter 3 provides a description of data
sources and the scope of study.

Chapter 4 provides a descriptive statistic for a household income survey for the
years 2002, 2004 and 2007. The descriptive statistic in this chapter is utilised to
accomplish the analysis result of the return to education at different levels of
qualification in Chapter 5. The first section in this chapter discusses the general
distribution of household by economy sector, level of education and the highest
certificate achieved. The last section of Chapter 4 provides a detailed descriptive
statistic of occupation distribution of the highest certificate by economic sector,
and this is followed by descriptive statistics of the years of work experience in the
economy sector.

Chapter 5 presents empirical results. The first section of Chapter 5 discusses the
results of the impact of human capital and R&D investments on labour
productivity. Following that, the second section in Chapter 5 discusses the results
of the effect of technology spillovers on demand for skilled labour. The last part
of Chapter 5 discusses the results of the return to education at different levels of
qualification in the economic sector. Chapter 6 provides a summary, policy
implications and limitations of the study and provides suggestions for further
research.
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