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Abstract

The paper examines empirically the effects of trade, technology and labour productivity on Malaysia’s demand for skilled and unskilled workers. The estimation is an exercise in determining how much different categories of skilled and unskilled labour a country uses in producing its exports, and different categories of skilled and unskilled labour had its imports were to be produced domestically. The analysis would allow an explicit comparison of changing demand conditions for workers of different skill levels. The differences between the skilled and unskilled employment required for exports and imports provide the measure of the impact of trade on the demand for skilled and unskilled workers. We used in our analysis all compatible Malaysian input-output tables published by the Department of Statistics.  The paper found that the country exports and imports contained more unskilled than skilled labour.  The improvement in the skill level of her exports was bigger than that in her imports.  

 1. Introduction

Malaysian economy achieved rapid economic development and industrialization during the last three decades, resulting in a remarkable structural transformation in her production and trade. Its industrialization and trade strategies are frequently examined based on the comparative advantage of Heckscher-Ohlin theorem (Yokohama et. al.: 1989, Zakariah and Chan: 1995, Mohamed Sharif: 2001). As other developing countries, the country is endowed abundantly with labour, thus has a comparative advantage in labour-intensive goods. But whether the country has a comparative advantage in unskilled labour is yet to be verified.  The present paper attempts to look into the contribution of skilled and unskilled labour in producing trade flows.

It examines empirically the effects of trade, technology and labour productivity on skilled and unskilled worker demands. This estimation is an exercise in determining how much different categories of skilled and unskilled labour the country uses in producing its exports, and how much different categories of skilled and unskilled labour would be used had its imports were to be produced domestically. The differences between the skilled and unskilled employment required for exports and imports provide the measure of the impact of trade on the demand for skilled and unskilled workers. 

Skill Position in Malaysian Manufacturing Industries

During the period 1978-96, skill level in manufacturing industries rose. Some industries such as petroleum, paints, cement and chemicals industries employed high proportion of skilled workers (high skill industries) than others (low skill industries) such as rubber processing, vegetables and fruits, bakery, sawmill and furniture industries).  

During the later part of the period, the emergence of export orientation activities was accompanied by an increased concentration of production of electrical machinery
. It is important to note that the industry was among those that have shown a remarkable improvement in skill level.  Its skill index increased from 0.36 in 1978 to respectively, 0.56, and 0.69 in 1987, and 1996 (see Table 1).  The overall improvement in the skill level in manufacturing sector was due to both an increase in skill level in almost all industries and an increase in concentration of production of skill-intensive output. Using simple average of industrial skill indices, the overall index for the manufacturing industry increased significantly from 0.39 in 1978 to 0.81 and 0.97 in 1987 and 1996, respectively. The skill level rose in all industries except in sawmills. The biggest increase was observed in industrial chemicals and petroleum industries. 

Table 1: Skill index of Manufacturing Industries, 1978-1996

	Industry
	1978
	1987
	1996

	Dairy prod.
	0.29
	0.68
	0.45

	Vegetables & Fruits
	0.13
	0.16
	0.29

	Oil & fats
	0.21
	0.85
	0.51

	Grain mill
	0.23
	0.28
	0.78

	Bakery conf.
	0.19
	0.17
	0.34

	Other foods
	0.25
	0.35
	0.55

	Animal feed
	0.52
	0.71
	0.97

	Beverage
	0.24
	0.46
	0.49

	Tobacco
	0.27
	0.77
	0.36

	Textile products
	0.28
	0.62
	0.55

	Wearing apparel
	0.16
	0.50
	0.53

	Sawmills
	0.16
	0.23
	0.14

	Furniture & Fixture
	0.15
	0.25
	0.24

	Paper printing
	0.42
	0.73
	0.83

	Industrial Chemicals
	0.54
	1.11
	3.62

	Paints
	0.61
	0.76
	1.71

	Other chemicals
	0.22
	0.54
	0.80

	Petroleum
	2.03
	4.86
	10.20

	Rubber processing
	0.1
	0.11
	0.15

	Rubber products
	0.26
	0.26
	0.30

	Plastic
	0.21
	0.27
	0.43

	Glass prod.
	0.21
	0.26
	0.43

	Cement
	0.76
	0.77
	1.03

	Non-metallic
	0.23
	0.53
	0.60

	Basic metal
	0.21
	0.52
	0.69

	Other metal
	0.25
	0.37
	0.48

	Non-electrical
	0.27
	0.43
	0.50

	Electrical machinery
	0.36
	0.56
	0.69

	Motor vehicles
	0.38
	0.81
	0.56

	Other transports
	0.24
	1.77
	0.69

	Other Manufactured products
	0.21
	0.30
	0.46

	Total
	0.34
	0.68
	0.98


Note: skill index measures the proportion of high skilled (includes professional, non-professional and technical workers) to unskilled workers.

Source: Constructed from unpublished data.

2. Methodology 

The usual method of estimating the effects of trade on labour demand is to calculate factor content in producing trade flows.  This will provide us with some figures on the amount of skilled and unskilled labour required in producing export and import flows. The method relies on the basic Leontief’s input-output model (1956), which is a standard tool for analysing the H-O factor endowment model.

The I-O framework can be expressed in a matrix form as:

X = (I-A)-1 F = (I-A)-1 (C + I + G + N)

(1)

Where X stands for vector of sectoral output, A stands for input coefficients matrix of 32 x 32 dimension, F stands for vector of final demands, C stands for vector of private consumption, I stands for vector of inventory change and gross fixed capital formation, G stands for vector of government consumption and N stands for net trade (exports- imports).  

We have adjusted the above formulation by aggregating the published Malaysian input-output table from 60 by 60 dimension to that of 32 by 32 dimension matrices, covering the entire 31 manufacturing sectors, and the rest of the sectors as one single sector (includes services, agriculture, mining, construction sectors).

From equation (1), the equilibrium output to satisfy net trade (Xt) and domestic use (Xd) can be obtained by replacing F with N for net trade and D (D = C+I+G) for domestic use, such that 

X = Xt+Xd                                      (2)

Labour demands are estimated by Lt = iXt  for net trade and Ld = iXd  for domestic use.  Where i is a diagonal matrix of labour coefficients, showing the amount of labour required per unit of output in each industry. Thus, Lt+Ld is the total labour employment in a particular year.

Department of Statistics Malaysia (DOS) provides employment data in the manufacturing industries by categories of workers, namely professional, non-professional, technical, supervisory, skilled workers, semi-skilled workers and unskilled workers. The estimation of skilled and unskilled labour demand for a given component of final demand can be obtained for each of the occupational categories, computing the amount of skilled and unskilled labour embodied in exports and that if the goods imported were produced domestically. It shows how labour skill content of trade and domestic use changes over time under different labour productivity, input-output technology and final demand situations. The resulting estimation reflects an interactive effect of labour productivity, direct requirement and final demand. The availability of I-O table influenced the selection of the years 1978, 1983 and 1987. The year 1978 was the first year that the set of input-output tables ever published for Malaysia while the second set of tables was produced for year 1983 and the latest one is for the year 1987. 

Estimation of Skill Intensity 

The estimation of the skill intensity of trade depends on the Syrquin and Urata formula (1986)
. We define the skill intensity of trade as follows:

           Se                           ((i(j si rij ej / (i(j ui rij ej(                     

    SI  =                    =                                                                      (3)

                                 Sm                       ((i(j si rij mj / (i(j ui rij mj(




Where Se stands for ratio of skilled workers to unskilled workers in exports, Sm stands for ratio of skilled workers to unskilled workers in imports, si stands for ratio of skilled workers to output in sector i, ui stands for ratio of unskilled workers to output in sector i, rij stands for ith row,  jth column element of the total requirements inverse matrix (I-A)-1 , ej stands for jth sector’s export share to total exports (ej = Ej/(I Ej, where is the export value for sector j) and mj stands for jth sector’s import share to total imports (mj = Mj/(I Mj, where is the import value for sector j).

The estimation stages can be presented in terms of matrix notation as follows: si stands for ratio of employment by category of skill to output (high-skilled, skilled, professional, non-professional) as a row vector (i=1,2, … 32);  ui stands for ratio of employment by unskilled to output, as a row vector (i=1,2,…… 32); rij stands for elements of Leontief inverse matrix (I-A)-1 of an order 32 x 32 (i=1,2,……32, j=1,2,……..32); ej  stands for column vector of exports in each industry, and mj stands for column vector of imports in each industry.

The numerator in equation (3) measures the ratio of skilled workers to unskilled workers for the production of output necessary to support export demands, while the denominator measures the ratio of skilled workers to unskilled workers for the production of output that would be required to replace imports. Therefore, if the SI ( 1, then exports are skill-intensive relative to imports. The skill intensity of trade depends on sectoral employment, skilled and unskilled patterns, inter-industry structure and sectoral patterns of foreign trade.
3. Employment Impact of Net Trade 

The empirical analysis focuses on the estimation of employment due to trades on each of the 1978, 1983 and 1987 technologies and labour productivities.  Sectoral employment due to trade flows (output required to produce exports and imports) is shown in Tables 2.  Export-oriented industries such as oils and fats, industrial chemicals, cement and electrical machinery industries exhibited larger net trade effects
 whereas domestic-oriented industries such as diary products, grain mill, tobacco, paper printing, plastic products, non-electric machinery and motor vehicle exhibited negative net trade effects.

Table 2 shows that the number of industries with negative net trade effect declined during 1978-87, implying more and more industries were experiencing trade surpluses in the latter period.  

Table 2: Sectoral Net Trade Effects, 1978-1987

	Years
	Number of industries with negative net trade effect
	Number of industries with positive net trade effect

	1978
	21 
	10 

	1983
	19 
	12 

	1987
	11 
	20 


Source: calculated from equation 2.
Total Employment Requirements of Trade

By using the method presented earlier, our empirical analysis focuses on three stages of estimation and is based on 1978 constant prices.  First, we estimate employment impacts of trade and domestic use of each year, based on the years’ technology and labour productivity.  These estimates provide the amount of skilled and unskilled labour – given that year’s technology and labour productivity – required, satisfying trades in each year.  Second, we analyse the ratios of skilled and unskilled labour requirement for the interactive effect of trades, technology and labour productivity over time.  Third, we estimate the skill intensity of overall Malaysian trades.

Tables 3 – 5 show skilled and unskilled employment requirements (number of workers) due to trade for each of the 1978, 1983 and 1987.  Negative figures means the effect of net trade has resulted in loss of employment caused by the presence of trade deficit. Had the economy able to substitute the imports by domestic production the loss of employment can be avoided.  Conversely, positive figures imply gain in employment due to net trade as a result of surplus in trade balance.

Since Malaysia is an open economy, its employment impact of net trade is substantial.  For example in 1978, 200 thousands workers were required to produce export flow while 124 thousands workers in that of imports.  The net trade gain in employment, therefore, was 76 thousand workers, which was 26.74% of 283 thousand employments in that year.  Net trade resulted in gain in labour employment in both high skilled (30 thousand) and low skilled (45 thousand) employment with low skilled gain bigger than that in the high skilled. In 1983, the employment impact due to net trade increased remarkably (561 thousand workers) compared with the 191 thousand of total employment (representing 15.91%).  As in the previous period, both skilled and unskilled labour employment gained from trade but almost all of the gains were in the unskilled labour category.  In 1987, similar situation prevailed, but with slight improvement in the contribution of the skilled labour. 

Please insert Table 3 here.

Please insert Table 4 here.

Please insert Table 5 here.

In all the three years, manufactures were the most traded goods, especially oil and fat, saw mills, rubber processing, basic metal, textile and electrical and electrical machinery products.  The economy’s net trade affected manufacturing sector employment positively and substantially, mostly on the unskilled labour category.  Oil and fat trades, especially, experienced huge surplus and therefore contributed to a substantial gain in labour employment, which mostly on unskilled labour category.

Petroleum products trade created a generous opportunity of achieving gain in high skill employment.  In 1987, the industry’s net trade affected favourably the sector high skilled employment compared with its negative impact in the previous two periods. Motor vehicle industry experienced a loss in labour employment, especially in unskilled labour due to net trade in all the three years (deficits in trade balance).  Similar to oil and fat industry, electrical and electronic industry gained from labour employment, especially in the unskilled labour category.  Compared to the electrical and electronic industry, which showed a slight improvement in the potential gain in the high skilled labour, oil and fat industry showed a substantial gain in high skilled labour employment.  While in the first two years, gain in employment of high skilled labour in oil and fat industry was below one-tenth of the total employment; in 1987 it increased to about one-quarter.

Skill Intensity: Ratios of Skilled to Unskilled Labour

Total skilled and unskilled labour requirements of Malaysia’s exports and imports are presented in Table 6 for 1978 and 1987
.  It should be noted that the skill requirements computed are not the actual requirements but only reflect the relative skill intensity.  The principal findings in the table are summarised in Table 7.  The ratios of skilled to unskilled labour for exports are 0.09874 for 1978 and 0.15403 for 1987 whereas for imports replacements the corresponding ratios are 0.10423 and 0.15950.  The skill intensity indices for the respective years, the ratio of the former to the latter, are 0.94728 and 0.96572, indicating that Malaysia’s comparative advantage may lie towards unskilled labour techniques of production.  

Please insert Table 6 here

Table 7:  Skill Intensity in Malaysia’s Trades, 1978-1987

	
	1978
	1987

	
	Export
	Import
	Export
	Import

	Skilled
	0.15589
	0.16638
	0.20391
	0.21511

	Unskilled
	1.57875
	1.59616
	1.32375
	1.34865


          Source:  Table 

It is worth noting that the skill intensity index increased slightly over the 1978-87 period.  The result has also shown that the ratios of skilled to unskilled labour for exports and for import has risen over the period, implying that in 1987, skilled labour relative to unskilled labour content in both exports and imports has improved.  But the improvement in export was bigger than that in import, resulting in slight improvement in skill intensity of trade.  However, the overall result still shows the country comparative advantage in unskilled labour intensive.

This means that, in 1978 export-related employment for high-skilled labour was 9.9% of export-related employment of unskilled labour, while it was 10.4% for import-related employment.  The corresponding ratios for 1987 were 15.4% and 16.0%, respectively.  This implies that skilled labour content relative to unskilled labour content in both exports and imports has risen almost proportionately.  Had the ratio for export risen bigger than that of import, the country would improve its relative skill intensity in trades.


From our calculation of equation (1) we obtain the direct and indirect requirements of skilled and unskilled labour in 1978 and 1987 to produce a million Ringgit of final demand - 67 thousand and 672 thousand workers, respectively
.  Some sectors apparently require more skilled labour and/or unskilled labour than others in production.  Among sectors that require relatively more skilled labour were Cement, Paints, Industrial Chemical Industries, Electrical Machinery and Mon-metallic mineral products, which can be referred to the (most) skilled-intensive sectors.  Similarly, among the sectors, which require relatively more unskilled labour, were Wearing Apparel, Furniture & Fixture, Bakery, Sawmills and Vegetables and Fruits, which can be referred to the (most) unskilled-intensive sectors
.  There were slight changes in the above ranking in 1987, especially the skill-intensive industries; which saw Other Transportation and Tobacco industries joining in while Electrical Machinery and Non-metallic Mineral products were out of the top 5 ranking.  

Figure 1 and 2 show skilled and unskilled labour intensities in production in 1978 and 1987.  The horizontal and vertical lines that divide the X-Y space into four quadrants, respectively, represent the median intensity of skilled and unskilled labour.  The point in the North-West quadrant, thus, shows high-skilled labour and low-unskilled labour intensities industries, whereas those in the South-East quadrant show low-skilled labour and high-unskilled labour intensities industries.  

Being part of the final demand, each million Ringgit of exports require skilled and unskilled labour.  As some industries are more skilled (or unskilled) intensive than others, there were also some industries, which were more export oriented than others.  The table shows that, in 1978 skilled intensive industries were generally less exportable, high skill content industries in exports and in production were not the same.  While Cement, Paints, Industrial Chemical Industries, Electrical Machinery and Mon-metallic mineral products were skill-intensive in production; Rubber processing, Oils and Fats, Sawmill, Vegetables and Fruits, and Basic Metal were skill-intensive in export.  In other words, skill-intensive products were less exportable and were meant more for domestic consumption.

But in 1987, our results show that there was no significance difference in the ranking of skill-intensity in production and in export.  This may be explained by the approach taken by the economy, which emphasised more on the competitiveness of her export as a result of a more export-oriented strategy of industrialisation
.  However, in determining the economy’s comparative advantage with respect to the skill-intensity, we have to compare the skill-intensity in production and in import.  As a developing economy, her industrialisation began in the late 1960s and relied tremendously on the importation of intermediate and capital goods, which embodied skills.  In this paper, our results show that there is an equal ranking of skill intensity in production and in import for both years, implying that over the years the economy’s reliance on skill-embodied importation still prevails.

Please insert Figure 1 here

Please insert Figure 2 here.

4. Summary and Conclusion

The present paper shows that any exogenous change in net trade will affect output and employment. The unskilled labour share of total employment in Malaysia has declined slightly from 33.6% in 1995 to 30.1% in 1998. The domestic use effects dominate the net trade effect.  The effect of exogenous changes in trade flows on skilled content varies among industries. Cement and electrical machinery industries have higher content of skilled workers in export than in import.


For the whole economy, it required less skilled than unskilled labour for each million Ringgit of imports and exports. But imports required more of both skilled and unskilled labour, especially in the former.  In 1978 imports needed as much as 1.06 (1.05 in 1987) times of skilled labour than in exports and 0.01 (1.02 in 1987) times of unskilled labour than in exports.  The principal findings of the present paper reflect an increase in the skill intensity in both exports and imports.  The increase in skill intensity in the export sector was slightly faster than that in import.


Electrical machinery industry stands out to be the most important industry in terms of not only in export and import shares during this period (1978-87) but also in employment. Our concern is to look at how these changes discriminately effect employment of skilled and unskilled workers. Our results show it affects unskilled workers more than skilled workers.  For example, an increase in imports from RM1.03 million to RM5.48 million of electrical machinery has resulted an increase in the loss of opportunity of employing skilled workers by 9146 workers and unskilled workers by 14243 workers. On the other hand, increase in exports from RM1.52 million to RM8.83 of electrical machinery has resulted in a gain of employing skilled workers by 15002 workers and unskilled workers by 23698 workers.   

This trend implies that it affected more unskilled workers.  It is important to note that, electrical machinery industry is important in terms of its size; the trend in the industry conforms to that in the whole economy.  The net trade effect has resulted in a gain in employing skilled workers by 26850 workers and a loss of employment of unskilled workers by 129736 workers.  

Malaysian export competitiveness can be improved by adopting two measures:  (i) Increasing the labour productivity through capital augmentation in the economy’s capital stock
, particularly in the export oriented sector. Special attention should be given to enlarging the pool of skilled, professional and technical workers, so that the country exports would contain more human capital; that can at least match that of imports. (ii) diversifying its export composition, so that over concentration to the wearing apparels and electrical machinery, which contain relatively, less amount of skilled labour can be reduced.  

The above phenomenon implies that trade has shifted employment away from production of unskilled labour-intensive to a more skilled labour intensive operation.  This trend is in line with the general trend in the economy, which is shifting towards a more capital-intensive and knowledge-based economy.  The economy is now responding to the new environment globally, which encourage increased utilisation of information and communication technology in production processes and services. Technologically oriented manpower with tertiary education and professional training are now be given special emphasis. 
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� In 1978 electrical machinery contributed about 11.7% to the total manufacturing output, in 1983 and 1996 it rose to 17.15% and 34.35% respectively.


� Lee and Schluter (1999) adopted Syrquin and Urata formula for the American Economy.


� Zakariah and Ahmed (1999) indicate that export expansion was the dominant source of growth in Malaysian economy during the period.


4 In this study we manage to do the analysis for two years, 1978 and 1987, only because the skill data for 1983 is not available in the comparable form as those in the two years.





� Reader who wants to know the sectoral values and how they are derived may contact the authors.


� Obtained by looking at the rankings of the skilled-unskilled ratio of production in 1978


� See Zakariah (1999)


� Skill level correlates directly with capital stock, ibid.
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