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Abstract: The competitiveness of the Malaysian manufacturing sector has become amajor
issue given recent arguments that Malaysia is being squeezed by low wage competitors
and rich country innovators. Critical to competitiveness is product quality. The findings
of the study indicate a less than favourable position for Malaysia due to lack of product
differentiation coupled with severe trade-induced adjustments in the highly driven traded
sector of machinery and transport equipment. Low quality varieties continue to dominate
Malaysian exports. It is thus not surprising to note that exports do not influence skills
upgrading in manufacturing, since the demand for labour is a derived demand, inherently
derived from the products being produced. The higher utilisation of unskilled relative to
skilled labour in manufacturing is therefore a reflection of high volume manufacturing of
low quality varieties. Thusthe findings of the study do not indicate an overall progression
of the Malaysian manufacturing sector in terms of moving up the quality ladder.
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1. Introduction

The importance of foreign trade in manufactures for the Maaysian economy cannot be
disputed. The manufacturing sector contributed approximately 30 per cent to overall Gross
Domestic Product (GDP) in 2007 (Central Bank of Malaysia2008). M anufactured goods also
accounted for alarge percentage of Malaysian exports, approximately 78 per cent in 2007.
Similarly, manufactured imports command a high share of total imports, due to the rising
demand for capital, intermediate and consumer goods (Amir 2000; MITI 2006). Maaysia,
however, remains a net exporter of manufactured goods.

The stellar performance of the manufacturing sector made it unequivocally the driving
force in the country’s transition to middle-income status. There is now renewed concerns
on the role of the manufacturing sector as recent arguments allude to Malaysia being
squeezed between low wage competitors that dominate in mature industries such as China
(Lall and Albaladejo 2003) and rich country innovators that dominate in hi-tech industries
such asthe US and Japan (Gill and Kharas 2007; NEAC 2009). The country iscaught in a
middle-income trap where the performance of the manufacturing sector is deemed to be at
odds with the objective of moving up on the value chain (NEAC 2009). The fact that
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manufactured exports have been leading in Malaysia's trade warrants a closer examination
of the performance of this sector.

Thebasic ideaof performance, as expounded in the paper, impinges on the fact that the
scope for product differentiation is great in manufactures and therefore trade expansion
may induce quality upgrading. Product differentiation, in turn, represents technological
progress in a country’s product (Kang 2007), and is able to proxy the quality of labour or
workforce composition.

In terms of product differentiation, prior estimates portray considerably high levels of
intra-industry trade (11T) or matched trade in Malaysian manufactures. There are good
reasons to believe that vertical fragmentation of production processes explain a substantial
part of these | T patterns given the large import content in manufacturing exports. |n 2006,
1T for Malaysiaas measured by the static Grubel-Lloyd (GL, see Grubel and Lloyd 1975)
index was 47 per cent at the 5-digit-level of the SITC (Standard International Trade
Classification) disaggregation (Brulhart 2009). Likewisethedynamic marginal intra-industry
trade (MIIT, see Brulhart 1994) index which captures changes in trade patterns recorded a
considerably high value of 0.34 for Malaysia strade over theinterval 1990-2006 (Brulhart
2009). Though I T adjustment isfound to be high since the 1990s; this has not rendered an
increase in competitiveness of the manufacturing sector in general based onthe MIIT index
(Devadason 2007). The sophisticated measure of exportsby Lall et al. (2006) further indicate
that Malaysia continues exporting productsin the world market segment where low-income
economies predominate and therefore is likely to face acute competition. Based on scores
ranging from 1 being the most sophisticated and 6 the least, their study showsthat Malaysia
hasretained a relatively largelevel 6 exports between 1990 and 2000.

Moreimportant than the expans on of matched tradeisthereforethe quality improvement
in differentiated products along with changes in the workforce composition, both of which
are critical to Malaysia's performance and competitiveness as a net exporter. The key
guestion is: ‘ Has the Malaysian manufacturing sector progressed adequately to face stiffer
global competition via improvements in product quality and utilisation of higher skills'?
The objectives of the paper are thus twofold. First, the paper documents the changes in
product quality in Malaysia's trade flows for different intervals spanning the period 1990-
2005. Previous estimates on quality-based differentiation of products largely focused on
the criterion proposed by Abd-el-Rahman (1991) and Greenaway et al. (1994a), which
measures quality of varietiesfor aparticular point intime. This paper instead employsthe
morerecent Sand PQV measuresthat capture product quality changesfor givenintervalsto
appropriately track the progress of the manufacturing sector. Second, the paper estimates
empirically the skills demand effects of trade in manufacturing to complement the analysis
on changes in product quality, given that changesin skills composition of the workforceis
areflection of changesin quality of products traded.

The paper thus proceeds as follows. Section 2 reviews the theory on product
differentiation, implication of I1T for labour adjustments and the links between trade and
skills. Thissectionwill also present the measures used for examining dynamic [T changes
based on the Sand PQV indices and the empirical specification for capturing the effects of
trade on skills. Section 3 reports and discusses the qualitative findings on 11T changes in
terms of adjustments and product quality changes. Thisis followed by Section 4 on the
empirical results of the impending effects of trade on skills. Finally, Section 5 concludes.

2 Malaysian Journal of Economic Studies Vol. 48 No. 1, 2011



Product Quality Changes & Demand for Skills: Evidence from Trade in Manufactures

2. Theory and Methodology
2.1 Trade-induced Changes

There is renewed interest in trade between countries in products that belong to the same
sector, 1IT. Prior to the 1990s, product differentiation centred on different varieties of a
specific product that are of similar quality, horizontal intra-industry trade (HIIT). The
distinction between HIIT and vertical intra-industry trade (VIIT, quality? based varieties)
has now become critical given that thelatter has grown in importance (Ernst 2003). VIIT is
basically driven by differencesin skills content, since high quality goods require a higher
content of skilled labour relative to low quality goods (Widell 2005).

Trade expansion, alongside product differentiation in matched trade, is critical as it
presents different implications for factor markets. The most accessible framework for a
discussion of adjustment issuesin the labour market isthe specific factorsmodel, expounded
concisely by Neary (1985). It ishypothesised that industrieswith high levelsof 1T undergo
lessstructural changein responseto tradethan industrieswith low levelsof 11 T. Theformer
involves a reallocation within industries while the latter implies a reallocation between
industries. It is often argued that the adjustment costs are lower when new trade is of the
[T type because disruption is minimised when adjustment is internal to an industry. Itis
easier to transfer and adapt resources within firms or industries than to switch them from
oneindustry to another. Thisproposition hasbecome knownintheliterature asthe*smooth
adjustment hypothesis’ (SAH).

Brulhart (1999) wasthefirst to establish the SAH hypothesisthat isfirmly rooted inthe
neo-classical thinking. The SAH simply impliesthat if offsetting contemporaneousimport
and export shocks (expanding and contracting activities) occur within a sector, adjustment
costs will be lower or smoother than if those shocks affect separate industries. In the
context of the specific factorsmodel, the SAH implicitly either assumesthat the mobility of
labour isgreater within than between industries. According to Brulhart (1999), the plausibility
of labour mobility being higher within than between industriesis more conceivableif skills
requirements (factor mixes) are similar within industrieswith 11T (see a so Brulhart 2009).
Therefore trade shocks will result in an easier transferability of labour from contracting
firmsto expanding firmswithin an industry sincethelabour can be redeployed with minimal
training to the latter. Several qualifications have been made by Greenaway and Hine (1991)
tojustify asmoother adjustment of 11 T. First sincemuch of thell T isin partsand components
(rather than in final goods), traded components are produced presumably in the same
industry and rely upon similar skills to ensure smoother adjustment. Second, the issue of
retraining is not the sole issue to ensure transferability since there is also geographical
mobility. With thelatter, they arguethat expanding and contracting activitiesare morelikely
to be based in agiven areain a setting of 1T than in inter-industry trade.

The nature of 11T further complicates the conceptualising of adjustment costs since
varietiesof VIIT haveinherently different factor intensities, which then link to the relative
factor endowments of thetrading countries. Within the context of the SAH, labour might be
relatively lessmobile within VIIT than HIIT industries. Greenaway and Hine (1991) posit
that factor mixesmay alter in the process of specialisation, particularly for VIIT. Thisresults

2 Product quality was first emphasised in international trade by Linder (1961) (cited in Hallak 2006).
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incompleteretraining beforetransferability ensues. Following thislogic, VIIT impliesmore
severe adjustments since the transferability of labour from the contracting sector to the
expanding sector may not be with comparative ease.

Given the expansion of product differentiation and quality improvementsin international
trade, recent contributions link 1T with the demand for labour, particularly high skilled
(Manasse and Turrini 1999; Duranton 1999; Grossman 1999; Beaulieu et al. 2004). The
reasons for the links between 11T and skills are as follows: First, assuming skilled labour
determines the quality of goods produced and that the opportunities for greater trade rests
with industries that are basically producing high quality products, the demand for high
skilled labour would increase much faster. Second, to employ advanced technology to
produce high quality goods, the pool of highly skilled labour will haveto increase. Third,
specialisationinasmaller variety of productsleadsto ahigher scale of operationin production
of each variety, which then relatesto skill intensity of production. In thiscontext, trade can
be perceived as a cause for adjustment pressures (Greenaway et al. 1994a; 1994b; Brulhart
1999). Adjustments occur because of thefollowing: (i) temporary inefficiencieswhen markets
fail to clear instantaneously in response to changes in demand; (ii) changesin trade flows
between different time periods; and (iii) changes in factors of production.

Another dimension of understanding trade and labour markets is the trade inducing
technological change, as suggested by Acemoglu (1999). The devel oping country isassumed
to rely on imported technology mainly through foreign direct investment (FDI) rather than
directly creating technology. Acemoglu arguesthat if the imported production technology
is skills-biased (Robbins 1996), trade may increase the demand for skilled labour. An
additional channel of trade-labour links is the outsourcing of production activities abroad,
anideamooted by Feenstraand Hanson (1995). Moving low skilled activities abroad reduces
the relative demand for unskilled labour at home within each industry, which produces the
same effect as skills-biased technol ogical change. Outsourcing can also inducetechnological
change if the success of outsourcing depends on new inventory methods and rapid and
sophisticated communication techniques. Productivity gains associated with the new
techniques may result in labour reallocation within industriesrather than between industries.
Therefore employment may well riseand not fall, after sometimelagsinimport competing
industries.

In summary, trade may induce competitive and efficiency effects in product markets,
resulting in product differentiation. These factors alluded to as ‘trade-induced changes,’
represent the indirect effects of trade. Trade-induced changes and adjustment pressures
of trade on the labour market may therefore translate into changesin skills, with the precise
magnitudes depending on conditions in the labour market.

2.2 Measure of Product Quality Changes

The method adopted is that which has been recently proposed by Azhar and Elliott (2006).
Itinvolvesatwo-stage approach. In Stage 1, the Sindex® (Azhar and Elliott 2003) isused to

3 The S index satisfies four criteria (see Azhar and Elliott 2003): monotonicity (increasing function of
the net change in trade); consistency (adjustment costs associated with an industry expansion equal
that with an industry contraction); country specificity (adjustment costs associated with expanding or
contracting industries) and matched trade changes that do not involve resource reallocation costs.
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measure dynamic |1 T. Thisindex, also labeled as an index of trade-induced adjustment, is
used to measure productsthat may have experienced largeincreases or decreasesin matched
trade over the period of analysis. The Sindex isgiven as:

S=1/2L (AX —=AM) = (AX —=AM)/ 2[max { |AX|,, ]AM|}]
where
L =largest change in exports (X) and imports (M) over the period studied

For the study, to infer the adjustments posed by matched trade, products with little |1 T
change and those that represent inter-industry trade are removed. Therefore the Sindex
values aretaken to be—0.4 < S< 0.4. An Sindex of 0 meansthat changesin X and changes
in M are exactly matched. At the extremes, changesin X and changesin M move in exact
oppositedirections, beneficial for the home country or vice versa, with Sindices of +0.4 and
—0.4 respectively.

In Stage 2, each product identified in Stage 1 is split into vertical and horizontal
components using the product quality value (PQV)*index (Azhar and Elliott 2006; Azhar et
al. 2008). The PQV index isameasure of the dispersion of product quality inlIT flows. The
basisfor the PQV index isthe calculation of crude unit values (UV) by dividing the monetary
value of trade by the quantity. The PQV isgiven as:

PQV =1+[(UVX -UVM)/ (UVX + UVM)] where0<PQV < 2
where

UV X = unit value of export

UVM = unit value of import

From the PQV index, the extent of quality differences at the product level associated
with the various bilateral trade relationships are quantified. The products are considered as
HIIT or of similar quality if the X and M shareat least 85 per cent® of their costs (reflectedin
the price). Thus,

0.85<PQV <1.15HIT

When al two-way tradeisequal in quality (VIIT =0), the PQV index isequal to unity.
When imports and exports of a product share only 50 per cent of their costs, they are
classified as VIIT. Products that are VIIT are further decomposed into those that are high
quality (VIITH) and thosethat arelow quality (VIITL) asfollows:

PQV >1.15VIITH
PQV <0.85,VIITL

The data are sourced from the UN COMTRADE database that records imports and
exports in quantities and values. Merchandise imports and exports recorded in millions
USD are deflated by the US consumer priceindex (CPI) at 1990 constant prices. This study

4 The PQV index exhibits proportionate scaling which is country invariant and thus less prone to
distortions in product quality measurement, unlike that of the GHM (Greenaway et al. 1994a) and FF
(Fontagne and Freudenberg 1997) approaches (see Azhar and Elliott 2006; Azhar et al. 2008).

5 The cut-off point, however, does involve a certain degree of arbitrariness.
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will be based on highly disaggregated data, compiled at the 5-digit SITC (Standard
International Trade Classification), Revision 3, to minimise composition problems. The
total number of products considered is 2,090 manufactured products (Sectors 5-8). Product
quality changesin matched trade are tracked over three sub-periods: 1990-1995, 1995-2000
and 2000-2005.

A caveat to the PQV measureisthat it is dependent on price (or rather UVs). Priceis
considered an indicator (albeit imperfect) of quality, that is higher quality goods command
higher prices (see Widell 2005; Azhar and Elliott 2006; Hallak 2006; Shahid and Nabeshima
2009). There are concernsthat UV's may aso pick up other influences such as production
costs, efficiency and compositional changes® (Hallak 2006; Silver 2007; Fabrizio et al. 2007).

2.3 Estimation of Trade Effects

The study will take the labour perspective in analysing the skills upgrading implications of
tradeflows. Generally, demand for labour istaken asbeing aderived demand — derived from
the demand for the products produced by firms and hence affected by the product market
conditions under which productsare sold. Therelative effects (factor input shares) of trade
on labour demand are estimated using skills share equations derived from astandard translog
cost function that has been widely used in the literature, such as studies by Machin et al.
(1996) and Anderton et al. (2001). Thetranslog functionisconsidered appealinginthat it
provides a second order approximation to any cost function and it does not impose any
restrictions on the substitutability of imports. The variable cost function in translog form
that assumes capital to be afixed factor of production is as follows:

InC = o, + ¢ InQ, + 2, IN(Q)? + BInK, + %2 B In(K))* + ZyInW, +
%ijk%kl nV\/”.InWik+ ZJ.SQjInQiInV\/” + ZjBKjInKiInW”_ + pInQINK + A T +

Vel (T + A, TINQ, + A, TINK + o, TINW,
where

C, = variable costsin industry i

Q =outputinindustry i

K, = capital stock inindustry i

W, = price of variablefactor |

T. = technology in industry i

Cost minimisation of the above generates the following linear equations for the factor
shares (L):

L, = %+ 64InQ + 6 InK, + Xy InW, + @, T, @
Differencing (denoted by d) the above with respect to factor prices generates:

dL; = @, dT;+ 8,dInQ + §,dInK + X y dinW, @

8 The author is grateful to an anonymous referee for highlighting this critical point.
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Assuming homogeneity of degree one in prices imposes:

2= I%= 564 = 56,=0 ©)
This generates
dL, = @y, dT + 5,dInQ + &, dInk, + ydin(W/W,) @

with two variable factorsj and k.

Machin et al. (1996) and Anderton et al. (2001) definethe above two variablefactors of
production as skilled (S) and unskilled (U). The skills share equation isthus defined in the
above as the proportion of skilled employment to total employment.

Since there is no technology data available and given that technologies are mostly
foreign sourced and embodied in imported capital, foreign direct investment (FDI) is used
as an indirect measure of technology. Theoretically, skills upgrading occurs when FDI
causes technological spillovers that are skills-biased and when capital-skills
complementarities exist. The other demand shifters considered for the study are the effects
of foreign competition, captured by trade flows.

The skills-share equation is differenced to transform out the industry specific fixed
effects. The static equations estimated in the panel analyses are as follows:

d@SN),= Q- Zp dn(SMUSN), + Zip,din(VA), + ip,dK, + 2,d(FDI/CI), + (5)
SudnM, - SudnX + &,
dSN), = Q- T dn(SMUSA), + Sip din(VA), + Jp,dK + Zu,d(FDI/CI), + (6)

Zuldl nMit* d(USN)n B szdl n><|t* dus N)it t &

where
i = industry
t=time
£ = constant

(SN) =ratio of skilled employment to total employment

(SW/USW) = ratio of skilled wages to unskilled wages

VA = real value-added

K =real capital intensity

(FDI/CI) = share of foreign direct investment in total capital investment
M =real imports

X =real exports

(US/N) =ratio of unskilled employment to total employment

€ representsthe error term that picks up random measurement errorsin skills shareand

the effects of labour demand shocks on relative employment, which are not picked up by
the included independent variables.
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The empirical analysis is based on a specially constructed database, established by
integrating trade, labour and industry statistics. The dataset involves consistent yearly
and industry coverage of a panel of 19 major industrial groups (at the 3-digit aggregation
level) spanning the period 1983 to 2004, to facilitate empirical enquiry. Thus the unit of
observation in the datais industry. The dataset, a balanced panel of 418 observations, is
informative in that it includes all manufacturing industries.

3.Adjustmentsand Product Quality Changes

The manufacturing sector had aready undergone substantial and rapid structural changes
in the commaodity mix of exportsand imports by the 1990s. The commaodity mix of trade as
shownin Table 1 broadly conformsto a priori expectations of ashift towardsahigher level
of industrial sophistication, which areindustriesthat exhibit high growth in world markets.

Thelargest sector contributing to total manufacturing exportsis SITC 7, whichisalso
the sector with the highest recorded level of 11T in global trade (Brulhart 2009). Theexports
of electronics, electrical machinery and appliances represent the largest share (66 per cent
in 2005) in total manufacturing exports. This, however, does not imply that Malaysia has
moved into industries requiring skills- and capital-intensive production processes and thus
no longer specialisesin exporting unsophisticated, |abour-intensive manufactures. In fact,
within the skills- and capital-intensive industries, Malaysia is still involved in relatively
labour intensive segments of component production and assembly activities. The high
concentration in the exports of electronics, electrical machinery and appliances (SITC 7)
also indicates that the composition of manufactured exportsis narrowly based. Likewise,
the SITC 7 group again constitutes the largest share of total imports. The electrical and
electronic products and machinery manufacturing remain the dominant sub-sector within
manufacturing importssince 1990. The other remaining industries do not reflect significant
changes in their export and import composition shares.

It is obvious that sectors that are enjoying high and growing export shares have also
high import shares. It is claimed that the modern and growing sectors of manufacturing in
particular are highly dependent on imported components. Thisis either areflection of the
low level of linkagesto other industries or that component production and assembly within

Table 1. Composition of Malaysia’s trade (1990 — 2005)

SITC5 SITC6 SITC7 SITC8 SITC5 STC6  SITC7 SITCS8

Year Exports Imports

1990 2.96 14.38 64.59 18.07 10.59 19.70 62.63 7.09
1995 4.02 11.66 72.80 1151 8.29 16.21 69.81 5.69
2000 4.71 8.50 76.93 9.86 8.40 12.24 7277 6.59
2005 7.18 9.75 72.03 11.05 9.66 13.62 70.29 6.43

Note: SITC 5 — chemicals and related products; SITC 6 — manufactured goods classified chiefly by
material; SITC 7 — machinery and transport equipment and SITC 8 — miscellaneous manufactured
articles.

Source: Calculated from the UN COMTRADE.
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vertically integrated production systems are typically more import intensive (Athukorala
and Yamashita2005). Inthelatter case, Athukoralaand Rgjapatirana (2000) assert that there
is difficulty in influencing procurement practices of firms in component production and
assembly since the import structure is determined as part of the overall process of
international production. Therefore any dynamic changes in the import structure of these
industries can be identified with changes in their export structure and vice versa. For
example, when exports decrease, imports contract even faster (Amir 2000; Mahani 2002).

Thehigh concentration of tradein SITC 7 in particular thereforeimpliesaplausibility of
high levels of matched trade. The following therefore adopts a more recent method to
assess the dynamic changes in matched trade, adjustments and quality changes over three
sub-periods. Table 2 reports the number of products with significant changes in matched
tradefor three different interval s between 1990 and 2005.

From Table 2, it can be seen that though the number of products identified having
significant changesin matched trade hasincreased between 1990 and 2005, the export value
shares of these products in total exports has indeed decreased. Further, the percentage of
products with a positive Sindex at the 5-digit level at 42 per cent between 1990 and1995
increased to 56 per cent between 1995 and 2000 and thereafter recorded a decline to 47 per
cent in the most recent period. By sector, generally the majority of products traded had a
negative Sindex. Thisimpliesalessthan favourable position for the Malaysian manufacturing
sector interms of international exchanges (see also Brulhart and Thorpe (2000) for alack of
support for the SAH for Malaysiafor the period 1970-1994). To further assessthe adjustment
implications, the Sindex for Malaysian manufacturesfrom 1990-2005 isaggregated from the
5-digit level. Table 3 reportsthe results.

On aggregate, the S index suggests benign trade-induced adjustment implications,
which hasindeed reduced succinctly over the three sub-periods. By sector, tradein SITC 6
and 7 imposes severe (contracting) adjustment pressures for the period 2000-2005. The
negative adjustments in SITC 7 are worth noting given that it is the largest contributing
sector to Malaysia strade. Amir’s(2000) study using the Revealed Comparative Advantage

Table 2. Number of products with positive S Index (1990 — 2005)

1990-1995 1995-2000 2000-2005
Sector TOTAL*  S>0 TOTAL* S>0 TOTAL* S>0
(39.98 - 43.89) (33.17 — 34.99) (20.88 — 25.54)

SITC5 89 33 80 43 118 56
SITC6 198 89 176 103 185 9%
SITC7 188 60 152 % 206 9%
SITC8 148 78 125 59 146 67
TOTAL 623 260 533 301 655 313

Note: (1). *Total number of products that have experienced significant changes in matched trade for the
period based on the S index (-0.4 < S < 0.4). The S index is calculated at the 5-digit level and reported at
the 1-digit level. (2). Figures in parenthesis refer to the percentage of two-way trade in total trade for
the various bilateral relationships based on the start and end-year for the period.

Source: Calculated from the UN COMTRADE.
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Table 3. Sindex for Maaysian manufactures (1990 — 2005)

Sector 1990-1995 1995-2000 2000-2005
SITCS5 -0.005 0.190 0.057
SITC6 -0.100 0.190 -0.161
SITC7 0.094 0.068 -0.010
SITC8 0.082 -0.388 0.213
TOTAL 0.078 0.057 0.010

Note: The S index in the above table is aggregated from the 5-digit SITC level.
Source: Calculated from the UN COMTRADE.

(RCA) index revea sadeclinefor the entire telecommunication and sound egquipment division
(SITC 76) between 1994 and 1998, attributing the disadvantageto rising global competition
that affects price and non price determinants. Recent trendsindicate that withinthe SITC 7,
the performance of the electrical and electronics products in particular is affected by the
transition from old products like cathode-ray tube televisions and VCD players to higher
value-added products like high definition LCD televisions, DVD recorders and Blu-ray
players (Central Bank of Malaysia2008). The product compositional changeswithin SITC
7, however, do not necessarily imply improvementsin product quality.

The competitive position of the manufacturing sector is thus further analysed via
shiftsin product quality. Previouswork using the static GL and MIIT indices indicate that
product differentiation, particularly VIIT rather than HII T, hasincreasingly dominated trade
patternsin Malaysian manufacturing. Furthermore, it has been ascertained that Maaysia
speciaisesinVIITL visavisVIITH (Devadason 2007). Figurel reflectsthe PQV index for
three sub-periods to track dynamic shifts in product quality.

Figure 1 shows that more products experienced |IT changes when comparing sub-
periods 2000-2005 with that for 1990-1995. There has also been an increase in the export
value sharesof VIITH from 13 per cent to 39 per cent in 2000-2005, unlikethat for the earlier
two sub-periods. With the exception for 2005, the total number of products classified as
VIITH isconsistently lessthan VIITL for manufacturing (seedatafor 1990, 1995 and 2000in
Appendix 2). Thereis generally no clear indication of quality improvements in matched
trade at least for the earlier sub-periods, based on export value shares and number of
products.

The trends in the most recent sub-period of 2000-2005 should not be misconstrued to
reflect an overall progress in the manufacturing sector in terms of product differentiation
and improvements in product quality. Of the total of 2090 product lines traded, only 528
products record significant |1 T changes within this period. One can argue the case that by
2000, the M aysian manufacturing sector had already reached high |1 T levelsand therefore
it is not surprising that the number of products with 11T changes remains limited. Having
said that, the number of products with significant 11T changes in the earlier sub-periods,
also palesin comparison to the total number of products traded. Furthermore, only 29 per
cent and 41 per cent of the products that record 11T changes within the most recent sub-
period are classified as VIITH for 2000 and 2005 respectively (see Appendix 2). Figure 1
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Figure 1. PQV index for Malaysian manufactures (1990-2005)

Note: (1). Data below the respective diagrams indicate the share of export value in matched trade that
is of VIITH for the start- and end-year of the sub-period.
(2). Products that fall within the t-zone represent HIIT. Quadrant | represents products that
have remained as VIITH over the relevant sub-period, quadrant |l refers to products that shifted
from VIITL to VIITH, quadrant |1l to products that have remained as VIITL and quadrant 1V
represents products that shifted from VIITH to VIITL.

Source: Calculated from the UN COMTRADE.

clearly indicates no concentration of products either in quadrant 1 (products that have
remained asVIITH) or quadrant |1 (productsthat have graduated from VIITL to VIITH) for
the sub-period 2000-2005.

By sector, vertical specialisation again dominates in Malaysian trade with the rest of
theworld. Figure 2 presents the PQV index for the four sectors within manufacturing. The
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Figure 2. PQV index by sectors 5-8 (1990-2005)

Note: The explanation of Figure 1 holds.
Source: Calculated from the UN COMTRADE.

broad trends in terms of quality improvements noted for overall manufacturing appear to
hold for theindividual sectors. Thereisconsistent improvement in product quality interms
of export value shares across all sectors for the sub-period 2000-2005. Despite the
improvement in product quality, it isworth mentioning here that the export value shares of
VIITH still remain below 50 per cent of total exportsin matched trade.

More importantly, the number of SITC 7 products classified as VIITH does not differ
substantially from that of VIITL based on the recent period 2000-2005 (see Appendix 2).
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This aspect of upgrading in terms of product quality can be compared directly with that of
another level of upgrading, indicated by the capacity to movewithin avaluechaininto more
sophisticated products and economic activities (that reflect higher prices). The combination
of low and high quality varieties of SITC7 products from the PQV analysisin fact mirror
previousfindingsof adualistic structure for the el ectronicsand el ectrical industry; arelative
strength in capital-intensive automated operations but a structural weakness in labour
intensive assembly line operations (see Amir 2000; Ernst 2003; Doner and Ritchie 2006).

The following contrasting evidence from previous work provides some indications on
thedualistic structure. The strengths of the electrical and electronicsindustry are expounded
by MITI (2006) and Norlelaand Figueiredo (2004). Both studies cite asteady progression
in the electronics industry of Malaysia, involving the production of complex and higher
value products since 2000. Norlelaand Figueiredo (2004) further emphasisethat thereisa
move from assembly of electronic and semiconductor devices to sub-assembly and
component assembly of more complex devices. Contrary to the above, existing
developmentsin the Penang cluster, which isidentified under the Second Industrial Master
Plan (1996-2005) to move beyond assembly and testing to design and devel opment, proved
to be instead rather disappointing (Shahid and Nabeshima 2009) despite recording some
impressive developments in the past (Doner and Ritchie 2006). The NEAC (2009) stress
that only a handful of multinational corporations (MNCs) have upgraded their operations
in Penang by investing in R& D, whilst alarge majority continue to focus only on assembly
operations. Following which, the Penang cluster has created alarge number of component
manufacturersessentially locked into original equipment manufacturing (OEM) rel ationships.
The firms engaged in OEM derive low profit margins, which in turn hinders investment in
research and development (R&D) that is necessary for moving into higher value-added
products. Shahid and Nabeshima (2009) further point out that the variety of products
exported from the Penang cluster is much smaller relative to that from Malaysia and the
shares of exports with RCA are on the decline. It may thus be inferred that any quality
improvements or shiftsto higher value-added products observed within SITC 7 in the past
are mereisolated events,” which are arguably insufficient to justify an overall upgrading of
the sector.

The genera findingsfrom the Sand PQV indices point to apossiblelack of progressin
the manufacturing sector in terms of low product differentiation relative to the number of
product lines traded, severe trade-induced adjustment pressures in key sectors (namely
SITC 7) and less marked improvements in product quality. Given the afore-mentioned
findings on the lack of product quality improvements in manufactures, the next section
examines the impending changesin skills share following trade.

4. Empirical Findings
Oneimplication of trade-induced adjustmentsfollowing product differentiation as discussed
in Section 2 is the ensuing changes in factor shares. The skills share in Malaysian

7 There are export-oriented MNCs in Malaysia, for example OSRAM, Intel, Motorola and Altera
(NEAC 2009), engaging in local R&D and other forms of technological effort, but these are limited to
the larger subsidiaries (Clarke et al. 2003).
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manufacturing though considerably low at 19 per cent in 2004, rosefrom 13 per cent in 1983.
Despite the low level of skillsin manufacturing, the skill shares vary considerably across
industries, ranging from 6 per cent to 64 per cent.

Table 4 reports the results of the links between trade and skills using the Generalised
Method of Moments (GMM)? estimator of Arellano and Bond (1991) for Equations (5) and
(6). Theresults of the one-step model are reported though the null hypothesis of no first-
order correlation in the difference residualsisrejected for all specifications, since Arellano
and Bond (1991) recommend the one-step results instead of the two-step standard errors
for inference on coefficients. The one-step results are found to be free of second order
autocorrelation for all specifications. For ease of exposition, the resulting estimates of
other explanatory variables are not discussed below.

The results indicate that the growth of imports reduced the growth of skill sharesin
manufacturing. Thisisnot surprising given that previous studiesindicate that Malaysia's
aggregateimports comprise ahigher skillscontent (Ernst 2003) than that of exports. Similarly,
export growth has anegative but statistically insignificant coefficient. Thisconcurslargely
with the results displayed in Figure 1, which showsthat VIITH remainslow. Thusthe low
quality varietiesthat dominate exports, in turn, do not require excessive skilled labour inthe
production process. It isnoted that approximately 80 per cent of the manufacturing workforce
islow tomid-skilled (Central Bank of Malaysia2010).

The results in Table 4 are not statistically different when unskilled labour shares in
each industry are used as an additional instrument (see Equation 5(b)). However, since a
lack of skillsupgrading isevident with trade expansion, the export and importsvariablesare
interacted with unskilled labour shares in each industry (see Equation 6) to assess the
impact on unskilled intensiveindustries. On aggregate, imports significantly caused larger
declinesin the growth of skillssharesin unskilled intensiveindustries. It appearsthat trade
expansion over the past two decades cannot explain therisein skills sharesin manufacturing.
Given that product quality is related to skills, the low quality varieties that continue to
dominate Malaysian exports (as discussed in the previous section) plausibly explain the
lack of skillsupgrading. Theonly case of askillsupgrading noted thusfar isin the el ectrical
and electronics industry of the Penang cluster that saw an increase in skills intensity from
17 per centin 1990 to 45 per centin 2007 (NEAC, 2009). Therisein skillsisattributed solely
to the nucleus of innovatorsin that cluster per se. Whilst products produced and exported
by Malaysiaare high-tech (with specific referenceto SITC 7) aspointed out in Table 1, the
processes that make up the domestic part of the supply chain contribute less value-added
and are still not innovation-intensive. Following which, most industries have yet to move
up the quality ladder to produce higher value-added goods. L ow-end assembly operations,
that aregenerally unskilled intensive, continue to dominate (Ernst 2003; Rasiah 2006; Doner
and Ritchie 2006; UNDP 2006g; b).

To illustrate further on the lack of quality upgrading, it is worth examining the key
underlying features of the Malaysian manufacturing sector. The manufacturing sector is

8 As relative labour demand is likely to show inertia leading to first-order correlation in the errors, the
lagged dependent variable is included as an explanatory variable. Further, the potential endogeneity of
relative wages and capital intensity is addressed by using the first, second and third lagged values of an
additional instrument, which is unskilled labour shares in each industry.
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Table 4. GMM estimates of skill share equations for manufacturing (one-step results)

Independent (59) (5b) (6)
variables Coefficient Std.err. Coefficient  Std. err. Coefficient Std. err.
Constant 0.676** 0.179 0.680** 0.179 0.663** 0.193
d(SN), , -0.304** 0.023 -0.303** 0.023 -0.310**  0.043
d(SN),, -0.174** 0.021 -0.173** 0.021 -0.195**  0.044
d(sw/usw), -0.016** 0.002 -0.016** 0.002 -0.012**  0.002
dl n(VA)t -0.854 0.467 -0.862 0.471 -0.248 0.26
dK, 0.128* 0.062 0.128* 0.062 0.073* 0.034
d(FDI/CI), -0.002 0.002 -0.002 0.002 -0.005 0.003
dinM, -0.758* 0.222 -0.770* 0.363

dinX, -0.041 0.362 -0.060 0.216

dinM *d(USIN), -0.762**  0.126
dinX *d(US/N), -0.048 0.085
2" order seria correlation -0.124 -0.137 1.232
Wald test 695.53 (8) 723.25 (8) 1365.57 (8)
No. of observations 342 342 342

Note: 1. The standard errors reported are the robust standard errors.
2. The Wald test is a test of the joint significance of the independent variables asymptotically
distributed as a chi-square under the null of no relationship. The figures in parenthesis represent
the number of coefficients estimated (excluding time dummies).
3. The additional instrumental variable used in Equation 5(b) is the shares of unskilled labour in
each industry.

** significant at 1%’; *significant at 5%.

heavily dependent on FDI (Central Bank of Malaysia 2010) and thisis underscored by the
significant contribution of large MNCsto exports. Themajor recipient of FDI istheelectrical
and el ectronics sector, which constitutes around 60 per cent of Malaysian exports. Despite
the large presence of foreign establishments with access to advanced technology and the
exposure and integration of the electrical and electronics sector to global production
networks, domestic industrial upgrading has been rather minimal for the following reasons.
In the past, the government has not been selective in attracting quality-based FDI® to
ensure the transfer of technology and know-how to local suppliers (Doner and Ritchie
2006; Shahid and Nabeshima 2009). Further, the domestic R&D gap (Clarke et al. 2003;
NEAC 2009; Central Bank of Malaysia2010) and the shortagesin skilled workers, particularly
speciaised skills, have not provided an adequate supplier structure required for value-
added production by MNCs (Mahadevan 2002; Ernst 2003). Apart from MNCs, theleading
higher-tier local suppliers are also facing problems in sustaining and expanding their
upgrading efforts given the low quality of human resources (Ernst 2003). For example,

® Recent records show that the government has been successful in attracting FDI into higher value-
added activities and those that will bring in new technology such as medical equipment and renewable
energy (Central Bank of Malaysia 2010).
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electronic firmsin Penang that account for 49 per cent of total Malaysian electronic exports,
claim that shortages of specialised skills impede product/ process development (Shahid
and Nabeshima 2009; see also Central Bank of Malaysia 2010).

5. Conclusion

The study has shown that the prominence of |1 T does not conform to a priori expectations.
Previouswork on I T using traditional measuressuch asthe GL index that focused on levels
instead of changes in IIT, may have grossly overstated the increase in two-way trade
between Malaysia and the rest of the world. In fact, the relatively low 11T changes with
respect to total number of product lines traded for all sub-periods between 1990 to 2005,
appear to suggest that Malaysia may in fact be losing an edge in terms of product variety
(see a'so Shahid and Nabeshima, 2009) or product differentiation.

Thetypeof IIT during the period was due, fundamentally to two-way trade of vertically
differentiated products. Further disaggregation of the VIIT into ranges of quality shows
that Malaysia continues to specialise inherently in low quality products. The empirical
results on the effects of exports on skills shares further lend support to the qualitative
findings on product quality changeswithin manufacturing. Exports, abeit insignificant, are
found to hinder skills upgrading. This follows logically from the derived nature of the
demand for labour, which is derived from the products being produced. The exports of low
quality varieties obviously do not make excessive demands for skilled labour.

The study therefore contends that product differentiation, more specifically
improvement in product quality, islacking in the manufacturing sector. Product upgrading
requires adding more value in all segments of manufacturing and by all factions of firms
(MNCsand local suppliers). Malaysiacan nolonger just depend on anucleus of innovators
to propel the economy to move into higher value-added activities. Critical to these value-
added process (that is, quality improvements), isthe pool of talent workersto build capacities
in areas such as product development and design. In this respect, thereis a need to address
some immediate concerns pertaining to the extensive use of unskilled workers in
manufacturing. The Central Bank of Malaysia (2010) notes that the easily available and
relatively cheap unskilled (foreign) workers hinder the adoption of greater automation as 60
per cent of the jobs undertaken by the former can be replaced by automation. Theintensive
use of unskilled workers will therefore derail the move up the value chain, resulting in a
continuous trap of producing low quality varieties.
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Appendix 1. Data Description

Trade datafor the panel analysis hasbeen compiled for industries at the 3-digit Standard I nternational
Trade Classification (SITC level, Revision 3). The data on imports (M) and exports (X) for the
period 1983 to 2004 isderived from the Malaysia: External Trade Satistics publications. Exportsdo
not include re-exports. Exports are valued f.o.b. while imports c.i.f. Exports and imports are in
ringgit Malaysia at current prices. Manufacturing imports and exports are deflated with the import
price and export price index (1980=100) for the entire economy respectively.

Labour data has been drawn from industrial surveys conducted annually by the Department of
Statistics (DOS) Malaysia. The study only considers full-time paid employees, as they represent
98-99 per cent of the total number of persons engaged in the Malaysian manufacturing sector.
Employment (N) is measured in terms of numbers employed (and not the total man-hours worked
due to data unavailability), which excludes working proprietors and active business partners, unpaid
family workers and part-time paid employees. Since part-time employees are excluded, variance in
hours of work is expected to be small.

Similarly, only annual salariesand wages (W) of full-time paid employees are taken into account.
Salaries and wages paid refer to cash payments, including bonuses, commissions, over-time wages
and cost of living allowances. Bonusesareincluded to reflect differencesin wages asthe determination
of salary and allowances are quite structured in Malaysia. The amount of bonuses paid is decided
upon an annual negotiation between firm management and |abour union according to the profit of the
firm and performance of individual workers. The employees contribution to the socia security
schemes or to other provident or superannuating fundsis also included in wages but the employer’s
contribution is excluded. Salaries and wages are deflated by the consumer price index at 1980
constant price. Thewage measuresused for the study arereal average annual wages, calculated asthe
real annual full-time wages divided by the number of full-time employees.

The definition of skills used for the study is solely based on occupational groupings governed
by theavailability of data. The study definesskills(S) to include categories of managerial, professional,
technical and supervisory workers. Unskilled (US) refer to production/ operativeworkers. Likewise,
the skilled wages (SW) and unskilled wages (USW) are measured asthereal average annual wages of
skilled and unskilled employees respectively.

Other industry measures employed comprise real output (Q), real value-added (VA), capital
intensity (K) and the share of foreign direct investment in total capital investment (FDI/CI). Output
and value-added are deflated by the GDP deflator at 1980 constant prices. Capital intensity is
measured as fixed assets deflated by the consumer price index at 1980 constant prices and then
divided by real output. Capital intensity, in this context, does not only capture the concentration
ratio, but also other factors such as profit rate, different levels of substitution between capital and
labour and bargaining power. It has been argued that capital intensity may proxy for bargaining
power since it is more likely for workers to be better organised in capital intensive industries for a
variety of reasons.
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