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ABSTRACT

The aftermath of the Global Economic Crisis 2008/09 presents many countries with great challenges
to capitalize on their competitive advantages. Understanding the characteristics of the Penang
industry, the locomotive of the Northern Corridor Economic Region (NCER), is a crucial step toward
formulating a strategy aimed at improving competitiveness in the recovering economy. The objective
of this paper is to develop a shift-share model by analysing the industrial mix characteristics and
its state competitiveness potential factors for economy development in Penang in order to compare
state growth against national development. This study examined the economic competitiveness
of the Penang economy using Gross Domestic Product (GDP) and employment data to determine
the competitive position of the state. This study provided policy-makers systematic insights into
the characteristics of the Penang industry so as to analyse the contributor of the state comparative
advantage by targeting industries with strategy and implications which offer significant future
growth opportunities.

Keywords: Employment, implications, Northern Corridor Economic Region (NCER), Penang,
strategy, and shift-share analysis

INTRODUCTION

Malaysia recorded growth rate of over 7%
in 1986 to 2000, except during the global
financial crisis in 1998-99. However, the

United Nations Conference on Trade and
Development (UNCTAD) Foreign Direct
Investment (FDI) Database, FDI inflows
contributed up to 20% of gross domestic

country did not reach 7% of growth rate
after 2000. The Gross Domestic Product
(GDP) growth was slowed down from
6.3% in 2007 to 4.6% in 2008 and further
to retract 1.7% in 2009 (Table 1). Based on
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product (GDP) in most of the years from
early 1980 to 2006 (except for 1990-6 which
was up to 26.7%) and dropped to merely
3.5% in 2009, whereas the FDI outflows
attained an average of 7% in 1995-2005,
crossed the US$10 Billion mark in 2007,
and maintained above 20% even during the
global recession year 2009 (Table 2 and
Table 3). In quantum basis in US Dollar (see



Au Yong Hui Nee

TABLE 1

Gross Domestic Product (GDP) Growth rate (%) in Malaysia, 1986-2009

Year 86-91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09
% 7.2 7.8 83 87 9.8 100 7.5 -7.5 6.1 85 03 4.1 58 6.8 53 5.8 6.3 46 -1.7
Source: Bank Negara Malaysia Annual Report, 1986-2008
Source: BERNAMA 24" February 2010 for 2009
TABLE 2
FDI Inflows as a percentage of Gross Fixed Capital Formation (GFCF)
Malaysia 1980-4  1985-9 1990-6 1997-9 2000-4 2005 2006 2007 2008 2009
Percentage 11.9 8.7 26.7 17.0 12.7 152 20.1 212 168 3.5
Source: UNCTAD FDI Database
TABLE 3
FDI Outflows as a percentage of Gross Fixed Capital Formation (GFCF)
Malaysia 1995-2005 (Average) 2006 2007 2008 2009
USS$ million 1,983 6,084 11,280 14,988 8,038
Percentage (%) 7.0 N/A 28.0 345 20.6

Source: UNCTAD FDI Database

Fig.1) in economy growing year of 2008,
the FDI outflow was slightly two times of
FDI inflows, while it was about seven times
of FDI inflows during the global recession
in 2009. The economy growth pattern was
very much affected by the FDI inflows.

As shown in the Northern Corridor
Economic Region (NCER) Blueprint,
the Northern Corridor Economic Region
(NCER) located in the north of Peninsular
Malaysia encompasses the states of Perlis,
Kedah, Penang and the four northern
districts of Perak. It covers a land area of 2.4
million hectares which accounts for 7.28%
of Malaysia’s total land area. The region
has a population of 4.29 million people.
It also accounts for 21% of Malaysia’s
manufacturing investments, and contributes
to 20.1% of Malaysian GDP (NCIA, 2007).

Over the period since industrialization in
the 1970s, Penang’s economic growth,
which has been largely based on export of
electronics products, grew at an average
of 8% per year. Penang is the third largest
economy in Malaysia, after Selangor and
Johor.

The technique of shift-share has
been increasingly used in regional
economic analysis and planning since
1960. Meanwhile, data of Gross Domestic
Products (GDP) and employment have been
used to provide a picture of the regional
economy. The Shift-Share model lends itself
to the analysis of the total growth in each
economic sector as a composite of growth
due to the national growth, growth due to
the unique industrial mix of the region, and
growth attributable to the competitive share
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Fig.1. GDP Growth Rate vs. FDI Inflows and Outflows

of the region. Industry Mix Effect captures
that portion of the industry divergence that
is due to the difference between a states
composition of industry and the composition
of that country’s total. Regional Effect
measures the effect of differential growth
of various industries compared to average
national industries. The shift-share model
attempts to separate the causes of change
into a shift and a share. The technique is
based on the assumption that local economic
growth is explained by the combined effect
of three components, namely, national
share, industry mix, and regional shift. The
shift-share technique provides a simple,
straightforward approach to separating out
the national and industrial contributions
from local growth. The actual change
in a variable over some given periods is
different from its expected change which
is determined using benchmark figures.
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as GDP percentage

This difference or residual is examined and
explained further by a shift and a share. As
an analytical tool for this objective, principal
component analysis was adopted for the
investigation of regional characteristics.
Thus, each component’s contribution to the
local economic growth can be determined.
In addition, the shift-share technique may
be used to identify a local economy’s
competitive industries, the industry that
outperforms its counterpart at the national
level. A shift-share analysis is one way
to account for the competitiveness of a
region’s industries and to analyse the local
economic base. This analysis is primarily
used to decompose employment changes
within an economy over a specific period.
It paints a picture of how well the region’s
current industries perform by systematically
examining the national, local, and industrial
components of employment change. A
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shift-share analysis will provide a dynamic
account of the total regional employment
growth that is attributable to the growth
of the national economy, a mix of faster
or slower than average growing industries,
and the competitive nature of the local
industries.

LITERATURE REVIEW

Regional economy development and policy
decision-making are closely related. Carlton
(1983) showed that location and employment
choice of new firm branches are linked
via duality theory. Bauer and Cromwell
(1989) found that firm births are positively
associated with low wages, low taxes,
and a large number of existing firms. The
attraction of new firms is an important goal
of local economic development policies,
which often provide public-sector financial
incentives. Their results support the position
that bank structure and profitability are
significant factors in facilitating economic
development. The researchers concluded
that since bank credit is an important source
of financing for new firms, the differences in
bank structure could affect local economic
development and growth. Munnel (1992)
proposed that only cost-benefit studies could
determine which infrastructure projects
should be implemented, and while reforms
to grant programmes and pricing should
occur, the infrastructure investment should
not be held off as the public infrastructure
investment provides immediate economic
stimulus and has a significant and positive
effect on output and growth.

In the past, some studies used the shift-
share model which was applied in selected
industries in Malaysia. Mohd. Arshad
and Radam (1997) focused on the export
performance of selected electrical and
electronics (E&E) products. Chandran and
Pandiyan (2004) recommended improvement
in diversity, clusters, education, research and
development to sustain the progress of high
technology industries.

On the other hand, research with
application of the shift-share model is
rather limited. Ismail and Nik Muhammad
(2009) described the growth in Kelantan
through shift share analysis. Mondal
(2009) developed a Shift-Share model
for analysing the unique industrial mix of
the East Coast Economic Region (ECER)
and its local competitiveness potential for
economic development. Mohd Ghazali
(2007) found that the manufacturing sector
in the Northern Region State, comprising the
states of Penang, Kedah, Perak and Perlis,
recorded Gross Domestic Product (GDP)
contributions as follows: Penang (43.1%),
Kedah (21.9%), Perak (16.5%) and Perlis
(13.4%), respectively.

OBJECTIVE OF STUDY

The objective of this paper was to develop
a Shift-Share model by analysing the
industrial mix characteristics and its
local competitiveness potential factors
for economy development in the state of
Penang, and to compare the regional growth
against the national development.
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METHODOLOGY

Shift-share analysis was used to analyse the
composition of the growth of Penang in the
1990s. The shift-share analysis enabled the
author to isolate the competitive position of a
state from the impact on it of national trends
and the industrial mix of GDP that existed in
the state at the beginning of the time period
being studied. The data were analysed both
on a ten-year. The technique of analysis
utilised the national GDP data extracted
from the Economic Planning Unit (EPU)
of the Prime Minister’s Department, the
state’s Gross Regional Products (GRP) data
from Penang Statistics published by Socio-
Economic and Environmental Research
Institute (SERI), and the employment data
obtained from the Labour Force Survey
conducted by the Department of Statistics
(DOS). For the purpose of this research,
the growth in five main economic sectors
of Malaysia was analysed for the period of
1990-2005. In the case of this study, the data
period was selected due to its availability
from SERI. Furthermore, it would reflect
the achievement of the Five Year Malaysia
Plan (MP), namely, from 5SMP to 7MP
(1990-2000) and 6MP to 8MP (1995-2005).
Using the Shift-Share model, the economic
performance of Penang in each of its major
economic sector could be decomposed
to analyse the growth occurring during a
period of time. Industries which saw an
increase in GDP greater than that implied
by Malaysia’s overall GDP growth rate are
said to have experienced positive net shifts
in growth, and conversely for negative net
shifts. These shifts in growth were then

decomposed into sources of divergence,
namely, industry mix effect and regional
effect, from which implications for Penang’s
characteristics of GDP growth could be
drawn. The author first investigated the
impacts of productivity and output change
on employment change in these states by
employing the methodology explained by
Lann (2005) and Paytas (2002).
E.

Notation:

()

is employment or GDP in industry i in
region r at time ¢

If there is no industry subscript, it
indicates total employment or GDP in
the region

If “r” is for regional subscript, “n”

indicates Nation

The technique separates growth into
three components; national growth, industrial
structure, and regional competition.

National (growth) share estimates the
total employment or GDP in industry 7 in
the region if industry i in the region grows
at the same rate as the nation, i.e. derived
from the base year of region employment or
GDP times the total percent national change.

t

NS, =E.* E )

Industry Mix Share er:stimates the change
in employment or GDP in industry i based

on the

to E?n Et]
M, =B+ Ee_Eo
I SR o

difference in the growth rates between

)

industry i nationally and the entire national
economy, which was derived from region
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industry (base year) times the national
growth rate and minus total national growth
rate.

Regional “shift” estimated the change
in employment or GDP in industry 7 in the
region based on the difference in the growth
rates between the industry 7 in the region
and the industry 7 nationally derived from
the region industry (base year) times region
growth rate minus total national growth rate.

RS.=E.* (Ei;‘ g @

Putting it all together is the shift-
share formula for regional growth (Total
Employment or GDP Change):

Shift-Share = National Growth Share +
Industrial Mix Share + Regional Shift

SS=NS+IM+RS 5)

The first step was to identify those

industries with very large positive or
negative absolute changes. These will be
the industries with the greatest likelihood
for potential job opportunities. Secondly,
the author looked at the local share column.
This column gave the first indication as
to whether the local area was performing
well or poorly and also helped to identify
the industry sectors in which the local area
might have a comparative advantage. As
the local share is larger than the industrial
mix, and both figures are positive, these
indicate that the local area may have some
comparative advantages. Once completed,
the analysis provides a representation of the
changes in employment growth or decline,
and it is useful for targeting industries that

may offer significant future employment
opportunities.

The shift-share analysis is a technique
used to analyse sources of change in the
regional economy, decompose regional
economic growth by components and
disaggregate regional employment change
into three component parts. The results
interpreted from the shift-share analysis are
listed below:

a. National (Growth) Share (NS):
changes in the regional economy/
local job attributable to changes in
the national economy.

b. Industrial Mix Share (IM): changes
in the regional economy/ local
employment attributable to the mix
of industries.

c. Regional/Local Shift (RS): changes
in regional employment due to
unique local factors, or regional
competitiveness.

FINDINGS AND ANALYSIS
GDP Growth Performance
Shift-Share (1990-2000):
9,325 ="17,778 42,186 + (-639)

Shifi-Share (1995-2005):

7,873 =10,801 +2,620 + (-5,548)

As shown in Tables 4 and Table 5,
the GDP National Growth Share (Column
10), i.e. a decomposition of Penang’s net,
shifted in the economy growth by industry
up to 2000 and 2005, revealing Penang’s
strong economy growth performance in
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Manufacturing and Tertiary. Overall,
Penang experienced slower growth from
118% in the year 2000 to 58% in 2005,
with the share of manufacturing reduced
from 46% to 43%, while tertiary increased
from 49% to 53% in the same period. On
the other hand, the outputs of agriculture
products had decreased marginally at 0.31%
and constructions experienced a relatively
slow growth at 68% during the 1990 —
2000 period, while mining and quarrying
grew slower at 12% and a minus growth
at -17% for the construction industry for
the period up to 2005. Up to 2005, as
the National Growth Share of 10,801 was
higher than State Growth Share of 7,873,
Penang state share should achieve a higher
growth if it’s the industry composition was
same as the national average; nonetheless,
all the state industries were found to have
under-performed compared to the national
growth. In particular, the agriculture growth
rate of 48% in Penang was greater than
the national agriculture growth average of
23% for the period 1995 to 2005, and the
regional growth factor was negative for
construction for the same period. In term
of GDP Industrial Mix Share (Column 11),
the regional shift showed industry-wide
changes that occurred due to the local
factors that affected unique industry mix of
the region. It seemed that the Manufacturing
and Tertiary industries enjoyed faster growth
rate than national average up to 2000, and
only the Manufacturing industry enjoyed a
faster growth rate than national average up
to 2005. In term of the GDP Local Share
(Column 12), Mining and Quarrying, and

Tertiary industries were more competitive
than the national average businesses up to
2000, and only the agriculture industry was
more competitive than the national average
businesses up to 2005.

As for its overall growth, more emphasis
and support should be given to the tertiary
sector as a strong potential growth sector
in Penang’s economy. In order to tap on
the advantage of large area, undeveloped
land (especially those located in Seberang
Perai) in Penang should be further explored
to search for the potential of the agriculture
sector which is more competitive than the
national average Local share recently.

Mega projects, such as the construction
of the second bridge and Butterworth Outer
Ring Road (BORR) running through the
region, have not always caused big effects
on the agricultural sector although they have
great effects on the non-agricultural sectors.
Thus, the results obtained may shed useful
light into the potential of different economic
sectors, with significant policy implications
towards accelerating the economic growth
of the Penang.

Trends in Penang'’s Employment Growth
Shift-Share (1990-2000):
168 =163 +117 + (-112)

Shift Share (1995-2005):

146 = 174 +61 + (-89)

To supplement the analysis, the same
shift-share technique was applied to its
employment (see Tables 6 and 7). In term
of Employment National Growth Share
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(Column 10), a decomposition of Penang’s
net shifts in employment by industry up
to 2000 and 2005 revealed that Penang’s
strong economy growth performance was
in the tertiary industry. Up to 2005, as the
National Growth Share of 174 is higher
than State Growth Share of 146, Penang
state share should achieve higher growth
if its industry composition was same as the
national average; especially for the main
industry i.e. manufacturing, was under-
performed compared to the national growth.
First, while employment in Agriculture
and Construction shrunk in the 2000,
employment in manufacturing experienced a
negative growth in 2005. Second, while the
state’s economy growth experienced slower
rate from 118% to 58% respectively in 2000
and 2005, the corresponding employment
growth was 37% and 30% for the same
years, suggesting that the employment
added might not constitute high value added
jobs. In term of Employment Industrial Mix
Share (Column 11), a positive industrial
mix share indicated local employment,
especially in the manufacturing and tertiary
industries which enjoyed faster growth
rates than the national total employment
average up to 2000 and 2005. In term of
Employment Local Share (Column 12),
the tertiary and agriculture industries were
more competitive in securing additional
employment over those due to national
growth and its industrial structure up to
2000 and 2005.

Foreign Direct Investment, Small and
Medium Enterprises and Growth

Under the Third Industrial Master Plan
(IMP3), domestic private investment (DPI)
and foreign direct investment (FDI) were
targeted to reach a 60:40 ratio by 2020
(MITI, 2006). According to MIDA (2010),
the total approved investment for the
manufacturing sector amounted to RM32.6
billion, with a 32:68 ratio between domestic
private investment and FDI. Domestic
investments accounted for RM10.5 billion
while FDIs stood at RM22.1 billion in 2009.
The Bank Negara Malaysia Annual Report
2009 showed that the gross national savings
(GNS) declined for the first time since
2001 to RM207.2 billion from RM270.9
billion in 2008, led to a savings-investment
surplus of RM112.7 billion or 17% of
the gross national income (GNI) in BNM
(2010). The savings-investment gap has
to be lowered further by encouraging
domestic private investment. Malaysia
dropped to the 20" place in the A.T. Kearney
Foreign Direct Investment Confidence
Index from 16" in 2007. In contrast, UAE
and other Gulf countries were among the
top 15 most attractive FDI markets in 2010
A.T. Kearney Foreign Direct Investment
Confidence Index (A.T. Kearney, 2010).
According to A.T. Kearney Middle East,
the Small and Medium Enterprises (SMEs)
are the simplest and cheapest way for an
economy to diversify and create growth;
these businesses contribute more to the
GDP and the provisions of jobs. Private
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ownership, knowledge, entrepreneurial
spirit, flexibility and adaptability are key
attributes that enable SMEs to rapidly
contribute to the success of a nation’s
economic development and drive additional
FDI (A.T. Kearney Middle East, 2010). Ina
mature market economy, one of the factors
contributing to the growth in SMEs has been
an increase in outsourcing activity by large
enterprises (Smallbone, 2006).

FDI to manufacturing sector recorded
the highest and even achieved RM4.6 billion
in the local currency, contributed by the
depreciation of Malaysian Ringgit during
Asia Financial Crisis in 1999 (Table 8).
Based on the latest data, as a manufacturing
FDI destination, Penang dropped one rank
from the fourth to the fifth place, after
Sarawak, Selangor, Sabah and Johor, with
investments totalling RM2.17 billion in
2009 during the global recession; RM1.45
billion of which came from overseas, as
compared the total investments brought
in RM10.16 billion in 2008. Penang’s
electronics and electrical sector recorded the

TABLE 8

highest investment approved in 2009, with
RM608.29 mil despite the labour shortage
issue (Table 9).

From early 1990s, there have been
studies, such as Jomo (1993), Felker and
Jomo (1999), Drabble (2000), Narayanan
and Wah (2000), Mirza et al. (2004) and
Henderson and Phillips (2007), which report
that FDI provides limited spill over effects
and even causes crowding out of the local
SMEs. However, from the mid 1990s,
other studies have started reported positive
inter-firm linkages (e.g. Rasiah, 1995;
Jomo, 2001; Rasiah, 2005; Giroud, 2007;
Wong et al., 2009). According to Hayter
and Edgington (2004), Malaysia lacks the
domestic entrepreneurs found in abundance
in South Korea and Taiwan. Even there
is a dedicated SME Bank, the small and
medium-scale enterprises (SMEs) are still
facing difficulty in securing financing from
banks, bureaucracy issue and insufficient
incentives, as presented in the National
Domestic Investment Dialogue and Seminar
reported by the Star (MITI, 2010). Lim and

Penang Manufacturing FDI (Ringgit Malaysia, billion)

1997 1998 1999 2000 2001 2002 2003 2004
0.42 1.28 4.60 3.56 3.58 1.99 1.46 1.02
Source: MIDA Annual Report as quoted by Lee (2006
TABLE 9
Approved Manufacturing Projects in Penang
Year 2007 2008 2009
Ringgit Malaysia billion 1.15 10.16 2.17
Ranking by State 5" Rank 4™ Rank 5" Rank

Source: MIDA. Malaysia: Performance of the Manufacturing and Services Sectors.
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Pang (1991) reported that Taiwanese firms,
small and large, were not crowded out by
FDI. Lee (2009) suggested that the entry
of local enterprises into higher value-added
industries in South Korea was made possible
not by better opportunities, but by capability
building associated with tertiary education
and private research and development
(R&D). In more specific, Chin (2006) and
Lee (20006) suggested strategies to enhance
the capabilities of the SMEs in Penang to
move up the value chain in response to the
new business requirements.

CONCLUSION AND LIMITATION

Regional performances provide a basis
to assist policy-planning that aids in the
decision-making process in allocating
funds among the regions. In this paper,
the comparative performance of economic
growth, as measured by Gross Domestics
Product in Penang, was analysed for the
period of 1990 to 2005. The research findings
concluded that Penang is a rapidly growing
region that primarily dependent upon the
services and manufacturing industries up
to 2000 and 2005 to advance its economic
development. From the analyses, significant
implications on the economy of Penang
could be drawn. First, the key to sustaining
robust economy expansion will continue to
emphasize on high value-added electronics
sectors. Second, while electronics remain
its importance in Penang’s GDP growth,
higher growth in the tertiary sectors could
be obtained if greater efforts were made to
expand the information and communication
technology industry, as indicated in the

Second Penang Strategic Development
Plan (PSDP 2). This suggests that the
action needed for next stage of Penang
development should be improved further
based on development expansion policies,
such as more open domestic market both for
foreign investment and domestic investment.
Through NCER blueprint, it stressed that
structural changes in the domestic economy
could have significant impact on Penang’s
productivity growth and competitiveness.
Thus, Penang can no longer rely on cheap
labour, but it should depend on its skills-,
knowledge- and technology-capabilities to
create a higher value added economy and
globally competitive workforce. For this,
vocational training and life-long learning
are among the efforts done to overcome
the issue of lack of technical skills among
the industrial workers. The economy will
be expanded from predominant assembly
and test activities to higher value added
activities, including wafer fabrication, chip
design, automation design and materials
or packaging, Research and Development
(R&D), and services, such as tourism
and logistics. In addition, private-sector
investment of the SMEs should be further
encouraged to regain competitiveness.
Learning from the experiences of South
Korea and Taiwan, and on top of speeding
up the capability building policy of the
youth enrolment to the tertiary education
and R&D spending, further provision of
tax and credit concessions are essential in
developing the SME:s.

Nevertheless, it is important to note that
the shift-share technique is only a descriptive
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tool and it should be used together with
other analyses to determine a region’s
economic potential. It does not account
for other factors which include the impact
of business cycles and the identification of
the actual comparative advantages. It is a
snapshot of a local economy at two points
in time. Thus, the analysis may not offer
a clear picture of the local and national
economies, as the results are sensitive to
the time period chosen. The conclusions
of this study could be strengthened if the
analyses were made of other time periods
or other regions of Malaysia. Therefore,
future studies could be improved by using
dynamic shift-share formulation (Arcelus,
1984; Barff & Knight, 1988; Harris et al.,
2004; Li & Huang, 2010), decision tree
of industry targeting analysis (McLean &
Voytek, 1992), demographically enhanced
shift-share model (Brox & Carvalho,
2002), two-category model (Mulligan &
Molin, 2004), spatial interaction (Nazara &
Hewings, 2004; Fernandez & Mendez, 2005;
Marquez & Ramajo, 2005; Evans, 2008),
Esteban-Marquillas extension (Toh, Khan
& Lim, 2004), decomposition (Felbermayr
& Kohler, 2006; Besedes & Prusa, 2007),
and incorporation of sectoral structure
(Marquez, Ramajo & Hewings, 2009).
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