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Sustainable growth of living standards, employment, and exports all depend on growth of productivity—output per unit of input.   Per capita income, the single best measure of economic well-being, is clearly closely related to output per worker.  Productivity growth also boosts employment to the extent that employers’ demand for labor will rise if workers become more productive.  Exports depend on international competitiveness, particularly unit labor costs relative to other countries, as demonstrated in Edwards and Golub (2003).  Relative unit labor costs, in turn can be broken down into relative productivity and relative wages.   While competitiveness can be improved either through reductions in South African relative wages--directly or via currency depreciation--or higher relative productivity growth, clearly the latter is the preferable.   

In an earlier article, Golub (2000) compared South African labor productivity in manufacturing to that in other countries in the context of an assessment of South Africa’s competitiveness.  This is the second of two articles extending this analysis.  In Edwards and Golub (2003), we focus on South African relative unit labor costs and their effects on export performance.  
A limitation of the productivity comparisons presented in Golub (2000) is that the latter study was confined to labor productivity.  We now extend the analysis to comparisons of total factor productivity, taking into consideration the role of capital accumulation. We also extend the calculations to the industry level.
 

II.2 Labor and Total Factor Productivity

Labor productivity (LP) can be a misleading indicator of overall productivity, as defined by the efficiency of factor inputs in producing output because it neglects the role of other inputs, notably capital.   Moreover, labor productivity itself depends on capital input.  In particular, LP could rise either because of an increase in efficiency or because of capital-labor substitution.  For example, if wages rise due to union pressure, firms may shed labor and the marginal and average product of labor (labor productivity) will rise, but it would be misleading to interpret this a rise in “true” productivity.  The rise in LP reflects an increase in the capital labor ratio.  Total factor productivity (TFP) which captures the efficiency of all factor inputs, including capital, in the production process, however, would be largely unchanged.  It can therefore be important to separate changes of LP into changes in TFP and changes in capital/labor ratios.  The Appendix provides a more technical explanation of the relationships between LP, TFP, and capital-labor ratios.

Labor and Total Factor Productivity in South African Manufacturing
We calculate LP and TFP for South Africa and a large group of developed, developing, and transitional countries.   The developed countries are the United States, the United Kingdom, France, Italy, Canada, the Netherlands and Spain.   The developing countries are Zimbabwe, Mauritius, Korea, Hong Kong, Singapore, India, Mexico, Chile, Turkey, Hungary and Poland.  The countries were chosen for a combination of their importance to South Africa and the availability of data.

Figure 1 shows levels of South African LP and TFP relative to selected other countries.  South African relative productivity shows a clear tendency to decline, with LP falling generally faster than TFP, especially vis-à-vis Korea and India.  Note that in terms of levels, South African productivity is well above India’s but below Korea’s.  Also, vis-à-vis developed countries and even Korea, South African relative TFP exceeds relative LP, but the reverse is true relative to a poor country like India.  This reflects the relationship between LP, TFP and the capital-labor ratio discussed above and in the Appendix.  South African capital-labor ratios are below those of developed countries and above those of lesser-developed countries such as India.  

Table 1 presents growth rates of LP, TFP and capital-labor ratios in aggregate manufacturing in the 1980s and 1990s for South Africa and a number of developed and developing countries in our sample.  It also breaks down the change in capital-labor ratios (known as “capital deepening”) into employment and capital stock changes.  

1980s.  South Africa’s relatively low growth rates of LP, TFP, and capital-labor ratios in the 1980s are apparent.  South African LP and TFP both grew at less than 1 percent annually, with the slightly higher rate for TFP growth the other side of the coin of a small decline in the capital-labor ratio.  The decline in the capital-labor ratio in turn reflected moderate growth in employment in excess of the growth of the capital stock.   LP and capital-labor ratios grew in the 1990s, but not TFP.  The breakdown of capital-labor ratios in the 1980s shows a very low rate of capital accumulation, compared to other countries, and moderate employment growth.  South Africa’s performance was unimpressive both in absolute terms and in relation to both developed and emerging countries shown in Table 1.  Other countries had much higher LP growth reflecting both generally higher TFP growth and capital deepening.  While increasing capital-labor ratios in most developed countries reflected labor shedding, in most emerging countries, higher capital-labor ratios were accompanied by rising employment in manufacturing. 

1990s.  In the post-Apartheid era, there is a substantial increase in the rate of South African LP growth in manufacturing to close to 2 percent, but stagnation or even decline in TFP.  This wedge between LP and TFP growth in the 1990s reflects an increased rate of capital deepening.  The capital-labor ratio in turn grew mainly because of stepped-up capital accumulation with the capital stock growing at 4 percent annually, but also reflected a 1 percent annual decline in employment.  In the 1990s, capital deepening in South Africa was greater than in developed countries, but below that in developing countries.  South African overall productivity growth in manufacturing remains distinctly unimpressive compared to that of most of the emerging countries.   A number of these other countries managed again to combine rapid productivity growth with gains in employment, while South Africa shed labor in manufacturing and still obtained only a moderate growth in LP.

Manufacturing Sectors.  Table 2 shows average annual TFP and LP growth by sector for South Africa during the same sub-periods.   The sectors experiencing the greatest productivity growth, measured by either TFP or LP, generally differed between the 1980s and 1990s.  For example, glass had the highest rate of growth in the 1980s but pulled up the rear in the 1990s.  Nor is there any clear commonality between fast and low growing sectors.  Some labor-intensive sectors’ productivity grew rapidly, others slowly.  For example, in the 1990s, apparel productivity was among the slowest, but textiles and leather products grew fast.  Likewise, other types of industries also display a mixed pattern.  


Conclusion

Our calculations show that South African relative productivity growth in manufacturing in the 1980s and 1990s has been relatively weak, measured either by LP or TFP, especially in comparison to other newly-industrializing countries in Asia and others such as Chile.  In the 1990s, South African LP picked up, but TFP lagged and employment fell.  These findings are disconcerting insofar as sustainable long-run output and employment growth depends on raising productive efficiency rather than through capital-labor substitution and labor shedding.  

While we have not investigated the causes of low South African TFP growth, some of the required policy measures are clear: greater investment in education (Fedderke 2001) and further economic reforms that encourage innovation, entrepreneurship, and flexibility in labor and product markets.   In particular, Jonsson and Subramanian (2000) have shown a positive relationship between improved TFP growth and trade liberalization.  The scope for liberalizing trade has been given further impetus by the significant real depreciation of the currency since 2001.  

Appendix:  More on Labor and Total Factor Productivity

If we assume a Cobb-Douglas production function, for sector i, and Q, L, and K denote output, employment, and the capital stock, we have. 

(1)
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TFP is A and can be computed as (suppressing the subscripts)

(2)
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Note that LP is then a multiplicative function of TFP and the capital/labor ratio

(3)
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Thus, changes in LP are due to changes either in TFP or in the capital-labor ratio.   Letting q be LP and k be the capital-labor ratio,  (3) can alternatively be expressed as 

(4)
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That is, LP growth equals TFP growth plus the growth of the capital-labor ratio weighted by capital’s share of income.  Using equation (4) we can see that if LP growth exceeds TFP growth, the difference can be accounted for by rising capital intensity of production. 

Relative TFP of South Africa relative to another country is consequently, for any given sector

(5)
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Equation (5) can be expressed in terms of relative productivities: 
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Thus, if the capital-labor ratio in South Africa (K/L)  is less than the capital-labor ratio of another country (K*/L*) then relative LP is less than relative TFP (A/A*).
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Table 1

Growth Rates of Productivity and Capital-Labor Ratio, 

Aggregate Manufacturing, Annual Average

	
	
	
	1980-90
	
	

	
	Capital Stock
	Employment
	Capital/Labor
	Labor Productivity
	Total Factor Productivity

	Canada
	5.6%
	0.1%
	5.5%
	1.4%
	-0.7%

	France
	2.0%
	-1.6%
	3.6%
	2.3%
	0.9%

	Italy
	-0.3%
	-1.9%
	1.6%
	2.0%
	1.4%

	Japan
	3.3%
	0.9%
	2.4%
	3.6%
	2.7%

	Spain
	2.2%
	-1.9%
	4.2%
	2.9%
	1.3%

	UK
	0.2%
	-3.2%
	3.5%
	3.5%
	2.2%

	USA
	1.7%
	-1.1%
	2.5%
	2.7%
	1.6%

	
	
	
	
	
	

	Hong Kong
	4.3%
	-2.5%
	7.0%
	3.8%
	0.5%

	India 
	3.5%
	0.5%
	3.0%
	6.1%
	5.0%

	Korea
	10.6%
	3.2%
	7.2%
	8.8%
	6.2%

	Singapore 
	8.9%
	2.4%
	6.4%
	4.9%
	2.5%

	Zimbabwe
	3.6%
	0.6%
	3.0%
	3.8%
	2.8%

	Chile 
	7.3%
	2.9%
	4.3%
	6.2%
	1.6%

	Turkey
	7.3%
	1.9%
	5.2%
	6.2%
	4.3%

	
	
	
	
	
	

	South Africa
	0.7%
	1.2%
	-0.5%
	0.7%
	0.9%

	
	
	
	
	
	

	
	
	
	1991-97
	
	

	
	Capital Stock
	Employment
	Capital/Labor
	Labor Productivity
	Total Factor Productivity

	Canada
	1.5%
	-1.1%
	2.6%
	3.8%
	2.7%

	France
	-0.2%
	-2.3%
	2.1%
	4.5%
	2.8%

	Italy
	2.2%
	0.2%
	2.0%
	3.2%
	2.8%

	Japan
	2.6%
	-1.5%
	4.2%
	2.5%
	0.8%

	Spain
	5.6%
	1.8%
	3.7%
	1.7%
	-0.4%

	UK
	2.0%
	-2.1%
	4.2%
	-0.8%
	-2.4%

	USA
	3.2%
	0.1%
	3.2%
	5.2%
	3.9%

	
	
	
	
	
	

	Hong Kong
	-5.2%
	-12.9%
	8.8%
	4.7%
	1.3%

	India 
	11.7%
	2.8%
	8.7%
	4.7%
	1.4%

	Korea
	11.1%
	-1.7%
	13.1%
	9.2%
	4.4%

	Singapore 
	9.6%
	0.7%
	8.9%
	6.0%
	2.6%

	Zimbabwe
	10.5%
	-1.3%
	12.0%
	-0.4%
	-5.7%

	Chile 
	13.0%
	1.3%
	11.5%
	6.6%
	0.5%

	Turkey
	6.3%
	2.1%
	4.1%
	6.6%
	5.3%

	
	
	
	
	
	

	South Africa
	4.0%
	-1.0%
	5.1%
	1.8%
	-0.2%


Table 2

Growth Rates of South African Labor Productivity and Total Factor Productivity 

By Sector (annual averages)  

	
	
	1980-90
	
	
	1991-97

	
	LP
	TFP
	
	LP
	TFP

	
	
	
	
	
	

	Food products
	-0.1%
	0.2%
	
	2.8%
	-0.3%

	Beverages
	1.9%
	-0.4%
	
	2.6%
	0.6%

	Textiles
	-1.8%
	-3.0%
	
	3.9%
	3.0%

	Wearing apparel, except footwear
	3.0%
	2.3%
	
	-2.9%
	-0.9%

	Leather products
	0.1%
	0.3%
	
	7.4%
	2.2%

	Footwear, except rubber or plastic
	-0.6%
	-0.3%
	
	1.9%
	0.5%

	Wood products, except furniture
	1.8%
	2.6%
	
	0.1%
	0.5%

	Furniture, except metal
	2.1%
	1.3%
	
	-1.7%
	-3.7%

	Paper and products
	1.4%
	-0.7%
	
	3.7%
	2.8%

	Printing and publishing
	3.5%
	3.8%
	
	0.7%
	-2.7%

	Industrial chemicals
	1.5%
	-0.7%
	
	4.4%
	5.6%

	Other chemicals
	-1.7%
	0.5%
	
	2.7%
	0.1%

	Rubber products
	1.2%
	1.4%
	
	-0.9%
	-4.0%

	Plastic products
	-0.7%
	-0.5%
	
	2.4%
	-0.1%

	Glass and products
	7.1%
	5.1%
	
	-1.9%
	-5.9%

	Other non-metallic mineral products
	1.3%
	1.8%
	
	3.3%
	2.5%

	Iron and steel
	0.1%
	0.8%
	
	9.9%
	3.2%

	Non-ferrous metals
	2.2%
	1.8%
	
	14.6%
	4.8%

	Fabricated metal products
	0.6%
	1.0%
	
	1.9%
	1.0%

	Machinery, except electrical
	-0.2%
	-1.2%
	
	-4.9%
	-3.8%

	Machinery, electric
	-2.7%
	-2.5%
	
	-3.0%
	-0.9%

	Transport equipment
	4.1%
	3.4%
	
	0.0%
	-2.1%

	Professional & scientific equipment
	-1.2%
	-1.4%
	
	4.1%
	4.9%

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	ranking
	ranking
	
	ranking
	ranking

	Food products
	16
	14
	
	9
	15

	Beverages
	7
	16
	
	11
	10

	Textiles
	22
	23
	
	6
	5

	Wearing apparel, except footwear
	4
	5
	
	21
	17

	Leather products
	15
	13
	
	3
	8

	Footwear, except rubber or plastic
	18
	15
	
	13
	12

	Wood products, except furniture
	8
	4
	
	16
	11

	Furniture, except metal
	6
	9
	
	19
	20

	Paper and products
	10
	19
	
	7
	6

	Printing and publishing
	3
	2
	
	15
	19

	Industrial chemicals
	9
	18
	
	4
	1

	Other chemicals
	21
	12
	
	10
	13

	Rubber products
	12
	8
	
	18
	22

	Plastic products
	19
	17
	
	12
	14

	Glass and products
	1
	1
	
	20
	23

	Other non-metallic mineral products
	11
	7
	
	8
	7

	Iron and steel
	14
	11
	
	2
	4

	Non-ferrous metals
	5
	6
	
	1
	3

	Fabricated metal products
	13
	10
	
	14
	9

	Machinery, except electrical
	17
	20
	
	23
	21

	Machinery, electric
	23
	22
	
	22
	16

	Transport equipment
	2
	3
	
	17
	18

	Professional & scientific equipment
	20
	21
	
	5
	2


Figure 1

South African Total Factor Productivity and Labor Productivity

Aggregate Manufacturing, Relative to Selected Other Countries
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� See Harrigan (1999) for a similar international comparison of total factor productivity among OECD countries at an industry level.  


� The decline in employment in Hong Kong in manufacturing reflects structural change towards a post-industrial service economy, much like developed countries. 
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