
INTRODUCTION
The objective of  this study is to understand
the components, as well as the possible causal
determinants, of  the changes in manufacturing
employment in South Africa. Over the past two
decades, the level of  employment has hovered
within a fairly narrow range of  approximately
8, 150, 000 to 8, 550, 000, with the 2004 figure
near the mid-point of  this range at 8, 388, 697.1

This stagnant level of  employment together
with rapidly growing labour supply has
brought the levels of  unemployment to crisis
proportions. The ‘broad’ unemployment
currently stands at 40.5 per cent, while the
‘narrow’ rate (excluding discouraged job
seekers) is at 26.5 per cent (Statistics South
Africa 2005). While total employment has been
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stagnant, manufacturing employment has
declined significantly. The latter is currently
at levels last seen in the early 1970s, although
there does appear to be some stabilization since
the year 2000.

This paper focuses on the relationships
between capital stock, capacity utilization,
relative factor utilization, and employment.
Basic decomposition techniques are used to
investigate the extent to which changes in
employment between 1970 and 2004 can be
accounted for by these factors. Although this
analysis does not explain underlying causal re-
lationships, it may be helpful in understanding
the various changes that have taken place as
well as shedding light on priorities for further
research. From a policy perspective, identi-
fying the critical blockages to employment
growth may be helpful in designing focused
key interventions currently prevailing to reduce
the devastating levels of  unemployment.

The next section of  the paper reviews
relevant empirical trends in South African
manufacturing, notably those pertaining to
changes in output, capital stock, capacity
utilization, relative factor utilization, and

*This research was conducted while the author was
working at Economic and Employment Policy Research
(EEPR) at the Human Sciences Research Council
(HSRC) in Pretoria, South Africa. I would like to thank
Miriam Altman and Rob Davies for their comments
and support.

1All data used throughout this paper are sourced
from the South African Standardized Industry Database
(SASID) unless otherwise indicated.
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employment. The third section begins by
briefly discussing some relevant conceptual
issues, particularly concerning the relationship
between changes in capital stock and employ-
ment. Decomposition techniques are then
used to disaggregate changes in employment
into a capital stock effect, capacity utilization
effect, and relative factor utilization effect.
The results are presented for manufacturing
as a whole, as well as by sector. The fourth
section discusses the results and possible
policy implications.

EMPIRICAL TRENDS
This section provides an overview and analysis
of  trends in capital accumulation, capacity
utilization, factor utilization, and employment
in South African manufacturing over the
period 1970–2004. The reason for the focus
on these particular variables is that they are
the components of  the identity relationship,

posited in the next section, that forms the
basis of  the decomposition analysis.

CAPITAL ACCUMULATION, CAPACITY UTILIZATION,
FACTOR UTILIZATION, AND EMPLOYMENT

The Figure 9.1 shows the trends in real fixed
capital stock, capacity utilization, labour in-
tensity (measured as the ratio of  employment
to effective capital), and employment for the
manufacturing sector. Capital stock rose by
about 330 per cent from 1971 to 2003. Capacity
utilization fluctuated in an apparently cyclical
fashion, varying between about 77 per cent and
86 per cent over the three decades, displaying
an overall slight downward trend. Of  course,
given the construction and nature of  the
capacity utilization measure, one would not
expect as much variation in this measure as
with the other series shown. Labour intensity
fell dramatically and almost continuously, with
the exception of  a short period in the mid-late

Figure 9.1: Trends in Fixed Capital Stock, Capacity Utilization, Labour Intensity,
and Employment: Manufacturing Sector, 1972–2003
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1980s. After hitting highs at the beginning and
at the end of  the 1980s, employment in manu-
facturing has now fallen back to levels expe-
rienced in the early 1970s2 Total employment
has also fallen from its 1989–90 peak, though
not as dramatically as the fall in manufac-
turing employment. Given the dramatic rise
in labour supply, unemployment rates have
risen significantly.

Figure 9.2 shows the changing relationship
between gross fixed capital formation and
capacity utilization in manufacturing. It is
interesting to note what appears to be an
increasing divergence between the two series
since about 1990, and in particular since about
1995 when real gross fixed capital formation
continued to increase despite the low and

declining rates of  utilization of  existing
manufacturing capacity.

Smith (2003, p. 82) reports the comments
of  the Reserve Bank:

Prior to about 1995, rising rates of  capacity utili-
zation in the manufacturing sector usually
coincided with heightened investment activity
and, conversely, declining capacity utilization rates
with a slowdown in investment activity. This fairly
well established relationship broke down in the
second half  of  the 1990s when low and falling rates
of  capacity utilization in the manufacturing
sector were accompanied by a fairly vigorous
pick-up in investment spending. The reasons for
this deviation from the established pattern are
not entirely clear, but it is thought that the expen-
diture on new technology expanded the absolute
capacity of  the manufacturing sector by more
than what was anticipated, resulting in an
increased under-utilization of  capacity at the
prevailing levels of  output.

Figure 9.2: Real Gross Fixed Capital Formation and Capacity Utilization in the
Manufacturing Sector, 1971–2003

2A part of  the reported decline might be attributed
to outsourcing insofar as outsourced jobs might be
counted as non-manufacturing jobs.
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Other factors contributing to the rise in real
fixed capital formation by the manufacturing
sector since 1999 include:
• the ageing of  transport equipment and other

machinery and equipment;
• increased rates of  return on invested capital; and
• the consistent decline in the cost of  capital

relative to labour.

It is also possible (and not inconsistent with
the above explanations) that rising capital
investment, even in the face of  falling capacity
utilization, is related at least in part to changing
relative factor utilization, as distinct from an
increase in overall manufacturing capacity.

CAPITAL ACCUMULATION, OUTPUT,
AND EMPLOYMENT

Table 9.1 presents a typology of  possible com-
binations of  changes in output, capital stock,
and employment, as well as an analysis of  the
number of  sectors that fell into each category
over the periods 1970–90 and 1991–2004.
Sectors that experienced an increase in out-
put are characterized as ‘expansionary’ while
those whose output fell are characterized as
‘contractionary’; these are further categorized
according to whether (net) investment or
disinvestment occurred (on the basis of  the
change in capital stock); as well as whether
employment increased or decreased. Produc-
tivity changes are imputed from the changes in
output and in capital and labour, respectively.

It is striking that 26 out of  the 28 manu-
facturing sectors in the first period—but only
six in the second period—saw increases in out-
put, capital stock, and employment.3 Thirteen
sectors in the second period (whereas none
in the first) witnessed employment loss

despite growth in their capital stock and
output. Such a path is characterized here as
expansionary, labour-displacing investment.
All sectors had positive employment growth
in the first period, but in the second period only
a quarter of  the sectors had positive employ-
ment growth. The general positive correlation
between growth in output, capital stock, and
employment seen during the first period
broke down in the second period, when
employment fell in most sectors despite the
positive growth in output and/or capital stock.

CAPITAL ACCUMULATION, FACTOR UTILIZATION,
AND EMPLOYMENT

Figure 9.3 analyses changes in capital stock and
relative factor utilization for the 28 manufac-
turing sectors. Three points are plotted for
each sectoral cluster: 1970, 1990, and 2004.
Each of these points is a combination of the
level of  real capital stock and relative factor
utilization (measured as the labour–capital
ratio) for that sectoral cluster for the relevant
year. The key information conveyed in Figure
9.3 is, however, the overall trend rather than
specific sectoral information.

A movement of  a sector in a north–easterly
direction would indicate both an increase in
real capital stock and an increase in relative
factor utilization, that is, both capital invest-
ment and labour-intensification, with an
unambiguously positive effect on employment.
Conversely, a movement south–west would
represent falling capital stock and falling
relative factor utilization, in other words
disinvestment together with capital-intensifi-
cation, as well as an unambiguously negative
change in employment. Third, as movement
north-west would mean that a sector had
falling real capital stock with increasing
relative factor utilization, meaning that there
had been capital disinvestment with labour

3Of  course, the changes in capital stock and
employment would generally not be proportional, an
aspect which is explored further in this paper.
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Table 9.1: Typology and Empirical Occurance of  Sectoral Accumulation Path

Change in Change in Change in Description Productivity Changes Empirical Empirical
Output Capital Employment Occurrence Occurrence

Stock 1970–90 1991–2004
(no of  sectors)

+ + + Expansionary, Changes in capital and 26 6
labour- labour productivity
absorbing depend on relative
investment changes

+ + – Expansionary, Change in capital
labour- productivity depends on
displacing relative changes; Rising
investment labour productivity – 13

– + – Contractionary, Falling capital – –
labour- productivity;
displacing Change in labour
investment productivity depends on

relative changes

– + + Contractionary, Falling capital and 1 –
labour- labour productivity
absorbing
investment

– – – Contraction, Changes in capital and – 2
disinvestment, labour productivity
employment depend on relative
loss changes

– – + Contraction, Change in capital – –
disinvestment, productivity depends on
employment relative changes; Falling
creation labour productivity

+ – – Expansion, Rising capital and – 6
disinvestment, labour productivity
employment
loss

+ – + Expansion, Rising capital 1 1
disinvestment, productivity;
employment Change in labour

productivity depends on
relative changes

Source: Author.
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Figure 9.3: Sectoral Trends in Capital Stock and Relative Factor Utilization, 1970–1990–2004

Key:

Sector name SIC Key Sector name SIC Key Sector name SIC Key

Food 301–304 1 Coke & refined petrol 331–333 12 Machinery & 356–359 22
Beverages 305 2 Basic chemicals 334 13      equipment
Tobacco 306 3 Other chemicals & 335–336 14 Electrical machinery
Textiles 311–312 4      man-made fibers      & apparatus 361–366 23
Wearing apparel 313–315 5 Rubber products 337 15 TV, radio, & comm. 371–373 24
Leather & leather 316 6 Plastic products 338 16      equipment
     products Glass & glass products 341 17 Professional, & scientific 374–376 25
Footwear 317 7 Non-metallic minerals 342 18      equipment
Wood & wood 321–322 8 Basic iron & steel 351 19 Motor vehicles, parts, 381–383 26
     products Basic non-ferrous 352 20      &accessories
Paper & paper 323 9      metals Other transport 384–387 27
     products Metal products excl. 353–355 21      equipment
Printing, publishing, & 324–326 10      machinery Other manufacturing 392–393 28
     recorded media
Furniture  391 11

intensification, with an ambiguous net effect
on employment. Finally, a movement south-
east would be indicative of  increasing capital
stock with falling relative factor utilization,
that is, capital investment with capital inten-
sification, again with an ambiguous net ef-
fect on employment.

A general movement of  sectors in the
south-east direction is evident, that is, most
sectors become less labour intensive while
increasing their real capital stock. A second
noteworthy feature of  this chart is the ‘axis-
hugging’ movement of  sectors. This indicates
that sectors that started out with high levels
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of  relative factor utilization (highly labour-
intensive sectors) tended to see significant
falls in their labour intensity, without growing
dramatically in terms of  capital stock. On the
other hand, sectors that started out with high
levels of  capital stock and low levels of  capital
intensity tended to have significant further
rises in capital stock, with comparably stable
but slightly declining levels of  relative factor
utilization. Overall, sectors that were
previously highly labour-intensive have
tended to become less so, while highly capital-
intensive sectors have generally increased
their capital stock without becoming more
labour-intensive.

To conclude this section, the following key
empirical trends can be highlighted.

• Manufacturing employment was at its
highest levels at the beginning and end of  the
1980s, but has since fallen and is currently at
levels not seen since the early 1970s. Total
employment in the economy has also fallen
from the peak levels of  1989–90.

• Capital stock rose by about 330 per cent
between 1971 and 2003.

• Capacity utilization has varied between
about 71 per cent and 86 per cent, with an
overall slightly downward trend.

• Since about 1995, investment has increased
despite declining capacity utilization.

• Manufacturing has become increasingly
capital intensive, almost continuously since
1971.

• Since 1991, only a quarter of  the total
manufacturing sectors had positive employ-
ment growth, and the previous correlation
at the sector-level between positive output
and investment and employment growth
broke down.

• Most manufacturing sectors have become
increasingly capital-intensive. Further, sectors
that were initially highly labour-intensive have
tended to become less labour-intensive, while

initially highly capital-intensive sectors have
generally increased their capital stock without
becoming more labour-intensive.

ANALYSIS

INTRODUCTION: THE RELATIONSHIP BETWEEN
INVESTMENT AND EMPLOYMENT

Any g iven level of  capital stock or of
investment could be associated with different
accumulation paths, each with particular
distributional and employment implications,
as well as differing degrees of  long-term
sustainability.

Accumulation may be capital widening
or capital deepening. With satisfactory rates
of  profitability, firms may invest in a capital-
widening manner, expanding capacity without
any significant changes in the composition of
capital or capital–labour ratios. Under these
conditions, we would expect to see increases
in output, capital stock, and employment,
without a dramatic change in the labour–
capital ratio.

However, as employment rises, the bargain-
ing power of  workers as well as wage rates
rise, thus squeezing profitability. A squeeze
on profitability would tend to push firms into
capital deepening investment. Firms are
driven to acquire more ‘efficient’ capital in
order to remain competitive against domestic
and foreign competitors. Investment under
these conditions would tend to be investment
in cost-cutting capital goods. This would
manifest in rising capital intensity.

South Africa has a huge reserve army of
labour, given that the ‘broad’ unemployment
rate exceeds 40 per cent. It may thus seem
counterintuitive that the type of  mechanism
described here—where high and rising
employment increases workers’ bargaining
power and squeezes profitability—would be
especially powerful. However, the political
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and institutional dynamics in South Africa
give rise to similar effects, notwithstanding the
high levels of  unemployment. For example,
factors such as the high levels of  unionization
and working class mobilization, political
alliance between the trade union federation
COSATU and the governing ANC, the
relatively favourable labour market legislative
regime, and the institutionalized access of
organized workers to policy through fora such
as Nedlac,4 contribute to similar effects even
in the face of  high rates of  unemployment.

As discussed further elsewhere in this paper,
non-cost factors also appear to be particularly
relevant to relative factor utilization decisions.
Anecdotal evidence suggests that firms may
choose to engage in labour-displacing capital
investment even where this is not strictly cost-
efficient. Such dynamics need to be located
within a broader socio-political context,
including considerations of  race and power.

Further, different types of  competitive re-
gimes may foster different investment patterns
with associated differences in factor intensity
and employment. Faced with intense competi-
tive pressure—which could arise domestically
or from (actual or potential) import penetra-
tion—firms may respond by investing all
available resources, those deriving from
profits as well as those that can be borrowed
through financial markets. Under such ‘coerced
investment’, firms must accumulate in order
to survive, under the threat that failure to
invest adequately may result in their being
driven out of  the marketplace. Such invest-
ment will tend to be capital-deepening and
labour-displacing.

The relationship between changes in fixed
capital stock and employment is thus complex
and conjuncturally specific. Even in the short-
to medium-term, and even abstracting from
the broader factors raised above, investment
could have various (potentially opposing)
effects on employment, with an ambiguous
overall effect. These effects may be
conceptualized as follows (leaving aside
depreciation for the time being).

Changes in capital stock (that is, net in-
vestment) are of  course related to changes in
relative factor utilization. The effect of  new
investment in fixed capital stock on measured
relative factor utilization is contingent on the
magnitude of  any associated increase in em-
ployment. Investment that actually displaces
labour, or that is associated with a less than
proportionate increase in employment, would
ceteris paribus lower the labour intensity of
production. Investment associated with a
proportionate increase in employment would
of  course ceteris paribus have no effect on
relative factor utilization, while labour-
absorbing investment associated with a more
than proportionate increase in employment
would ceteris paribus increase the labour
intensity of production.

DECOMPOSITION ANALYSIS OF CHANGES
IN EMPLOYMENT

A basic model is conceptualized in which
employment is a function of  capacity, capacity
utilization, and relative factor utilization. First,
the overall level of  ‘capacity’ in the economy
is an indicator of the potential output of the
economy if  all the capital were to be fully
utilized, and is proxied by the entire fixed
capital stock. Second, capacity utilization
measures the extent to which the overall

4The National Economic Development and Labour
Council, the statutory bargaining institution on
economic and social policy.
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Table 9.2: Possible Effects of  Changes in Capital Stock (Net Capital Investment) on Employment

Effect Rationale Expected sign

Output effect Investment may be undertaken in order to increase Positive
(extensive production using existing technologies and
investment) production methods (labour-absorption)

Substitution effect Capital-deepening investment may displace labour Negative
(intensive investment) at any given level of  production

Productivity effects Efficiency effect—if  output does not increase or Negative
from investment does not increase proportionately, fewer workers

are required than previously

Output effect—higher productivity may lower Positive
costs which, if  there is a simultaneous increase
in demand, may lead to an increase output and
hence  employment; this may mitigate the negative
‘efficiency effect’ of  the productivity increase.

Source: Author

capacity in the economy is being productively
used. Together, the levels of  capital stock and
of  capacity utilization indicate the level of
‘utilized capital’ or ‘effective capital’. Third, this
‘effective capital’ can be utilized with a range
of  combinations of  factors of  production, or
different ratios of  labour to ‘effective capital’.

Each of  these three levels can be understood
as having a variety of  (direct and indirect)
determinants, with substantial overlap. Fur-
ther, the identification of  these factors and
their relative prioritization would be affected
by the ideological and theoretical stance taken,
as well as by empirical methodologies and
results. This conceptualization thus allows for
different views and interpretations of  factors
that would influence each of  the three levels,
making it a conducive framework for under-
standing the determinants of  employment.

One way of  explaining the overall level of
employment is thus through the underlying
causal determinants of  each of  these three

components. Understanding the relative
importance and the nature of  the determinants
would be important to getting to grips with
the basic factors affecting the level of
employment, and hence potentially shedding
light on areas for policy intervention in order
to increase the same.

First, determinants of  capital stock could
potentially include factors such as rates of
profit and expectations of  future profits, the
level and composition of  public investment,
political and social conditions, access to and
cost of  borrowed capital, enterprise balance
sheets and cash flows, savings rates, net capital
flows, risk and uncertainty, relative investment
conditions and international rates of  return,
the tax structure and industrial incentives, the
structure and conduct of  financial institutions,
and the rates of  utilization of  existing capacity.
It should also be noted that capital stock is not
homogenous and is not a ‘neutral’ indicator
of  potential output—various characteristics of
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the capital stock such as its sectoral distribution
and its state of  technology would be relevant
to its potential productivity.

The second component, the rate of  capac-
ity utilization, would tend to be influenced
primarily by the level and composition of
aggregate demand, which in turn could be
influenced by factors such as income distri-
bution, gross wages, employment, net import
penetration, and the level and composition
of  government expenditure.5

Third, relative factor utilization (labour
intensity) could be influenced by factors such
as relative factor productivity as well as relative
factor costs, factor substitutability, political,
social, and distributional issues, the labour
market regime, work organization, fiscal policy,
skills, exogenous technologies, and class and
bargaining power.

Formalizing the conceptual approach
outlined here, the relationship between capital
stock, capacity utilization, relative factor
utilization, and employment, can be expressed
as follows.

Lt = at • lt • Kt

where:

Lt = employment at time t
at = relative factor intensity at time t
lt = capacity utilization at time t
Kt = capital stock at time t

or as an identity, and omitting the time
subscripts:

    
L

L
K

K!
l

l• •
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L
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a=  is the ratio of  labour to utilized
capital.6

This allows for a three-stage decomposi-
tion for the manufacturing sector, for which
capacity utilization is available.7 The decom-
position analysis is based on the following:
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The results of  this decomposition of
manufacturing sector employment into the
capital effect, the capacity utilization effect, and
the factor utilization effect are shown in Table

5In addition, careful interpretation is called for,
particularly capacity utilization, especially given that it
is measured as a percentage and hence cannot rise
beyond a ceiling, unlike the other variables. Even if
capacity utilization and aggregate demand are in fact
causally significant, one would not expect to see a
prolonged high capacity utilization effect. If  rising
aggregate demand pushes up the level of  capacity
utilization, this may prompt new investment such that
the capital stock is expanded. This may result in little
apparent change in the measured level of  capacity
utilization, or even a short-term decline. In other words,
some of  the effects of  high or rising demand (whether
at the aggregate, sectoral, or f irm level) may be
manifested in high levels of  capacity utilization, and to
some extent in increasing capital stock. Even if  aggregate
demand is highly causally significant, this would not
necessarily reflect in an ongoing rise in capacity
utilization, as rising capacity utilization (probably over a
certain threshold) would trigger higher investment.

6Or in growth rates, ln L = ln 
  

L
Kl

 + ln l + ln K.
7Note that the period is truncated by a year on either

side for this analysis given the availability of  capacity
utilization data.



ACCOUNTING FOR CHANGES IN MANUFACTURING EMPLOYMENT IN SOUTH AFRICA    147

9.3 and Figure 9.4. The table summarizes the
changes over two broad periods, 1971–90
and 1991–2003, while the figure shows the
decomposition of  the changes on a year-on-
year basis.

Comparing the two broad periods, it is
notable that the capital effect was positive in
both periods, while the capacity utilization and
factor utilization effects were both negative.
However, there was a major shift in relative
magnitudes of  the different effects in the two
periods, associated with the fact that there was
positive employment growth in the first period
but employment losses in the second. While
the capital effect was significantly greater than
the factor utilization effect between 1971 and
1990, during the period 1991–2003 the factor
utilization effect far exceeded the capital effect.

Figure 9.4 shows that the capital effect was
positive with the exception of  a period in the
late 1980s, although it did seem to show a

declining trend overall. There appears to be a
broad positive relationship between the capital
and capacity utilization effects, particularly in
the earlier years. The factor utilization effect
was fairly volatile, but was negative for 27 of
the 32 years. Although these results do not
elucidate the underlying causal relationships,

Table 9.3: Decomposition of  Changes
in Manufacturing Employment:

Summary of  Results

1971–90 1991–2003

Capital effect 1265302.37 335605.90

Capacity utilization -40927.00 -23509.64
     effect

Factor utilization -812620.36 -575411.26
     effect

Total employment 411755 -263315
     change

Figure 9.4: Decomposition of  Total Manufacturing Employment Changes by Year,
1972–2003
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they do suggest the importance of  the factor
utilization effect in accounting for the poor
employment performance of  the manufac-
turing sector, particularly since about 1989.
These results are discussed fully in the fourth
section.

SECTORAL ANALYSIS

The following series of  figures presents the
results of  the decomposition analysis for all
the manufacturing sectors. The sectors are
clustered into 19 groups of  related sub-sectors
for brevity of  exposition.8

Figure 9.5 decomposes the capital, capacity
utilization, and factor utilization effects for

the food, beverages, and tobacco sub-sectors.
The capital effect is generally positive, although
it is noteworthy that it is negative from 1999
onwards. Visual inspection suggests a positive
association between the capital and capacity
utilization effects for much of  the period. The
factor utilization effect is mostly negative, but
is volatile.

One of  the striking features of  the trends
in the textiles, wearing apparel, leather and
leather products, and footwear sectors (below)
is that the capital effect does not appear to be
particularly significant (in magnitude) for this
sector, unlike that in many other sectors. In
certain periods in particular—such as most

8Sectors are clustered as follows (numbers refer to
SIC codes): Food, Beverages, and Tobacco (301–306);
Textiles, Wearing Apparel, Leather & leather products,
and Footwear (311–317); Wood & wood products, Paper
& paper products, Printing, publishing,  per cent
recorded media, and Furniture (321–326 & 391); Coke
& refined petroleum, Basic chemicals, Other chemicals
& man-made fibres, Rubber products, Plastic products,

Figure 9.5: Decomposition of  Capital, Capacity Utilization, and Factor Utilization
Effects in Change of  Employment: Food, Beverages, and Tobacco, 1971–2003

Glass & glass products, and Non-metallic minerals (331–
342); Basic iron & steel, Basic non-ferrous metals, Metal
products excluding machinery (351–355); Machinery &
equipment, Electrical machinery & apparatus, Television,
radio, & communication equipment, Professional &
scientific equipment (356–376); Motor vehicles, parts, and
accessories, and Other transport equipment (381–387);
and Other manufacturing (392–393).
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of the 1980s and the period from the mid-1990s
onwards—the overall change in employment
appears to be particularly strongly associated
with the factor utilization effect. Interestingly,
this is not only during periods of  job loss, but
also during periods of  job growth.

Two periods of job growth, with apparently
distinctive dynamics, can be commented on
in this regard. First, in the mid- to late-1980s,
there was employment growth, together with
labour-intensification of  production, and a fall
in the real capital stock. This might suggest a
time of  little investment (or even capital
stripping) and a more labour-intensive use of
existing capital stock, as well as rising capacity
utilization of  that capital stock. This can be
distinguished from the apparent dynamics of
the brief  period of  job creation in the mid-
1990s, when labour intensification went along
with a positive capital effect and a negative
capacity utilization effect. A possible story
compatible with these results would be

moderate but positive levels of  investment,
but which was labour-absorbing in nature.

Next, we look at a cluster of  sub-sectors
including wood and wood products, paper
and paper products, printing, publishing, and
recorded media, and furniture. A striking result
in this case is the apparent inverse association
between the capital and factor utilization effects,
which appear to be of opposite sign and moving
in opposite directions for virtually the entire
period. This might be taken as suggesting that
capital and labour could be substitutes in the
production process in these sub-sectors, to a
greater extent than in other sectors.

Figure 9.8 shows the results for the
chemical and related sectors. The picture varies
considerably for different periods of  time. One
noticeable difference from most other sectors
is the significant relative contribution of  the
capacity utilization effect, which in this case
shows substantial variation and is also large in
size. In the 1990s, the capital effect is positive,

Figure 9.6: Decomposition of  Capital, Capacity Utilization, and Factor Utilization
Effects in Change of  Employment: Textiles, Wearing Apparel, Leather & Leather

Products, Footwear, 1971–2003
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Figure 9.7: Decomposition of  Capital, Capacity Utilization, and Factor Utilization Effects
in Change of  Employment: Wood & Wood Products, Paper & Paper Products, Printing

Publishing & Recorded Media, & Furniture, 1971–2003

Figure 9.8: Decomposition of  Capital, Capacity Utilization, and Factor Utilization Effects
in Change of  Employment: Coke & Refined Petroleum, Chemicals, Rubber, Plastic,

Glass & Glass Products, and Non-metallic Minerals, 1971–2003
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but this is more than outweighed by the
increasing capital intensity of  production in the
sub-sectors.

Next, the trends are analysed for the basic
iron and steel, basic non-ferrous metals, and
metal products (excluding machinery) sub-
sectors (see Figure 9.8). It is difficult to ascertain
clear trends from which conclusions can be
drawn in this case. The capital effect is mostly
positive, although it has been negative since
1998. The capacity utilization effect varies
in a possibly cyclical manner. The factor
utilization effect also varies considerably,
although it is more negative than positive.

Figure 9.10 presents the results of  the de-
composition analysis for the following sectors:
machinery and equipment, electrical ma-
chinery and apparatus, television, radio, and
communications equipment, and professional
and scientific equipment. The overall change
in employment seems to be closely associated
with the capital and capacity utilization effects

until about the mid-1980s, after which there
appears to be a continued close association
between the overall employment change and
the capacity utilization effect. Since about
1996, the overall employment change appears
to be most closely associated with the factor
utilization effect. There is considerable vola-
tility in all three effects over the entire period.

Figure 9.11 shows the trends for the motor
vehicles, parts, and accessories, and other
transport equipment sub-sectors. In this case,
the capital effect is positive for almost the
entire period, and it has been positive with
an increasing trend since 1989. Spikes in
employment growth appear to be associated
with periods in which the capacity utilization
effect was positive and large. The factor
utilization effect varies but is mostly negative,
and has been negative since 1997.

Finally, the effects for the ‘other’ manufac-
turing subsectors are decomposed and shown
in Figure 9.12. Not much change is evident

Figure 9.9: Decomposition of  Capital, Capacity Utilization, and Factor Utilization
Effects in Change of  Employment: Basic Iron & Steel, Basic Non-ferrous Metals,

Metal Products excl. Machinery, 1971–2003
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Figure 9.10: Decomposition of  Capital, Capacity Utilization, and Factor Utilization Effects in
Change of  Employment: Machinery & Equipment, Electrical Machinery & Apparatus, TV,

Radio & Communications Equipment, Professional & Scientific Equipment, 1971–2003

Figure 9.11: Decomposition of  Capital, Capacity Utilization, and Factor Utilization
Effects in Change of  Employment: Motor Vehicles, Parts & Accessories, and Other

Transport Equipment, 1971–2003
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until the mid-1980s, and there is considerable
volatility thereafter. The capital effect is
mostly positive, the capacity utilization effect
varies around 0, and the factor utilization ef-
fect is mostly positive. There appears to be a
very strong positive association between the
factor utilization effect and overall employ-
ment change since the early 1990s.

DISCUSSION
The long-term objective of  this research is to
understand the causes behind the changes in
employment in South Africa, in order to
formulate appropriate policy implications to
increase the level of  sustainable employment.
The objective of  the decomposition exercises
and other empirical analysis undertaken in
this paper is to get some sense of  the relative
importance of  changes in capital stock, capacity
utilization, and relative factor utilization,
respectively, in accounting for changes in

employment in South Africa. Decomposition
analysis, albeit a rather mechanical accounting
exercise, can at least point towards possible
explanations and directions for further research.
In this section we discuss how to interpret
the decomposition analysis and possible
implications of  different possible outcomes,
before commenting on the particular results
obtained in this paper.

The simple model used as the basis for
the decomposition exercise in this paper is
intended as an initial analytical tool for the
analysis of  employment in particular periods,
rather than being theoretically pre-emptive.
Understanding where the major constraints to
labour demand lie in a particular conjuncture—
whether with: (i) insufficient capital stock,
(ii) low levels of  utilization of  existing capital
stock, or (iii) highly capital-intensive
production with the capital stock that is being
utilized—may assist in identifying the major

Figure 9.12: Decomposition of  Capital, Capacity Utilization, and Factor Utilization Effects
in Change of  Employment: Other Manufacturing, 1971–2003
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blockages to increasing labour demand and
ultimately reducing unemployment, and hence
in prioritizing policy interventions.

Broadly speaking, an analysis that points
to the relative importance of  the capital stock
effect, particularly in accounting for a negative
change in employment, might be interpreted
as suggesting that the unemployment is pri-
marily ‘Classical’ in nature. Such an analysis
might suggest the need for increasing the
overall level of  capacity in the economy by
increasing the overall level of  capital stock.
There could be various policy interventions
consistent with such an analysis, with varying
political and economic implications, par-
ticularly in terms of  distribution. Three such
approaches to increasing capital stock are
briefly reviewed here.

First, policy informed by such an outcome
(if  determined empirically), could focus on
increasing the future profit expectations of
private investors, as well as bolstering the cer-
tainty with which these expectations are held.
Interventions in this vein could include fiscal
policies that increase enterprise profitability
or dividend payouts, measures to reduce the
share of  output going to workers and increase
the share going to capitalists, a range of  pos-
sible measures that could increase worker
productivity, infrastructure that increases the
returns on private investment, and policies
that increase investors’ perception of  the over-
all certainty of  the political and economic
environment.

An alternative set of  policies informed by
an analysis that found changes in capital stock
to be significant in accounting for changes in
employment, could focus on increasing the
levels of  private investment through more
direct measures that partially socialize the
control of  private investment. These might
include the use of  prescribed asset measures or
some variant thereof, capital controls designed

to minimize the leakage of  South African
capital abroad and maximize the capital
available for domestic productive investment,
or directed credit policies.

A third alternative set of  policies, still
focusing on capital investment, could capitalize
on the more direct state control over the level
of  public investment in order to raise the level
of  aggregate investment. This could involve
significantly boosting public spending on
physical capital. Such interventions would
prima facie increase the public component of
aggregate capital stock, as well as affecting
the level of  private investment.

The possible sets of  policy interventions
discussed above—focusing on capital stock—
are not necessarily mutually exclusive, although
they would tend to be consistent with different
views of  the primary constraints on increasing
investment in the South African economy, and
on the appropriate political and economic
roles of  the state and private capitalist sector,
respectively. This, however, is not the focus
of  this particular paper.

Second, an analysis that pointed to the
relative importance of  the capacity utilization
effect in accounting for changes in the level
of  employment might point to problems of
realization, where firms are unable to sell all
output at full value, and hence lower their
levels of  production. Domestically, problems
of  realization are indicative of  an imbalance
between the structure of  production and the
distribution of  demand, which is a function of
the distribution of  income which is, in turn,
determined by factors such as technology and
class struggle.

A finding of  the relative significance of
the capacity utilization effect might suggest
that unemployment is more ‘Keynesian’ in
nature, with sellers being on the long end of
both the labour and goods markets. Such a
finding could point to policies geared towards
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increasing levels of  capacity utilization,
primarily through increasing the level of
aggregate demand in the economy.

Policies designed with the above in mind
would be consistent with some of  the possible
measures already mentioned with respect
to increasing capital stock—notably with
increasing the levels of  public investment.
However, tensions are likely to arise between
measures to increase capacity utilization and
other potential policies increasing capital stock,
notably with the first set of  policies mentioned
here. For example, ‘profit-led’ interventions
intended to induce higher levels of  private
sector investment by reducing the share of
output going to workers would be likely to
depress the level of  aggregate demand in the
economy and actually deepen the capacity
utilization constraint.

Policies to increase the level of  aggregate
demand in the economy, and hence the level
of  capacity utilization, might thus include in-
creasing the share of  output going to workers,
increasing redistributive public spending to
the poor, increasing public investment, export
promotion, and protection of domestic indus-
try through trade and industrial measures. Of
course, as with the policy options to increase
investment discussed above, various measures
could be proposed to increase aggregate
demand, with different implications distribu-
tionally and in other ways.

Third, should the evidence suggest that
changes in relative factor utilization are
significant in accounting for changes in
employment, it would imply that merely
increasing the levels of  capital stock or of
capacity utilization would be unlikely to
decisively address the high levels of  unem-
ployment in South Africa. Various policy in-
terventions could then be conceptualized to-
wards changing the relative factor utilization.
Appropriate measures in this regard would

depend on the root causes of  the level and
changes in relative factor utilization.

If  the level of, or change in, relative factor
utilization is primarily driven by relative factor
prices, this could point to policies intended
to affect the prices or productivity of  capital
and/or labour. We also hypothesize that relative
factor utilization is influenced by broader
political economy issues, such as patterns of
distribution, class and bargaining power, and
work organization. Addressing these would
involve broader transformation.

Policies addressed to each of  the three
dimensions of  the analytical framework em-
ployed in this paper—capital stock, capacity
utilization, and relative factor utilization—
could have distinct distributional implications.
Changes in either the levels of  capital stock,
of  capacity utilization, or of  relative factor
utilization, each at an order of  magnitude
associated with the same increase in employ-
ment, would bring differential returns to
capital and labour. Changing relative factor
utilization in a labour-intensive direction
would possibly be more beneficial to labour
relative to capital, from a distributional per-
spective. Of  course, any assessment of  the
distributional implications of  changes in
capital stock, capacity utilization, and relative
factor utilization would be contingent on the
manner in which such changes are brought
about. For example, with respect to capital
stock, three different policy paradigms have
been discussed, each of  which would have very
different distributional implications.

Following on from the general interpre-
tation of  the decomposition analysis and
possible policy implications, we now turn to
commenting on the conclusions that can be
drawn from the results of  the actual analysis
in this paper.

The capital effect accounts for a positive
contribution to labour demand throughout,
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with the exception of  a period in the late 1980s.
The changes in labour demand accounted for
by changes in capacity utilization vary over
different years, but with an overall negative
contribution. The most striking result is in
terms of  relative factor utilization, with a
dramatic and almost continuous fall in the ratio
of  labour employed to utilized capital. The
drop in the labour intensity of production
accounts for an overwhelmingly negative
change in labour demand in manufacturing.
During the period 1991–2003, when a net loss
in employment was observed, the negative
factor utilization effect significantly exceeded
the positive capital effect.

Although this paper is restricted to the
manufacturing sector, due to space constraints,
the rest of  the South African economy was
also analysed in the framework and using the
methods discussed here, and these economy-
wide results are briefly reflected on. As
capacity utilization data are not available for
the non-manufacturing sectors, a two-stage
decomposition analysis was carried out—
decomposing changes in employment into a
capital effect and a factor utilization effect. A
similar picture obtains as with manufacturing.
The capital effect was positive and the factor
utilization effect negative in both periods
1970–90 and 1991–2004. However, there were
important shifts in their relative magnitudes.
In the first period, with positive employment
growth, the capital effect was more than
double the factor utilization effect. By
contrast, in the second period, with an overall
employment loss, the factor utilization effect
somewhat exceeded the capital effect.

The finding of  the overwhelmingly nega-
tive contribution (in a simple decomposition
sense) of  the factor intensity effect to changes
in manufacturing employment, is consistent
with other results in the literature (derived

using different methodologies). It is notewor-
thy that South Africa’s economy has become
increasingly capital intensive, despite the rising
unemployment and the fact that levels of
unemployment are much higher than those
of  South Africa’s trading partners and other
countries at similar levels of  development.

One difficulty in interpreting the results
obtained from this research arises from the
fact that one would expect capital stock to rise
over time with the growth of  the economy,
and in addition that the labour intensity of
production would typically fall over time
with an economy’s development and with
technological advances. In this light, the
finding that the capital stock effect ‘accounts’
for a positive growth in employment, and the
factor utilization effect ‘accounts’ for a loss
in employment, is hardly surprising. It is
important to evaluate to what extent the trends
in South Africa are ‘normal’ and consistent
with the country’s level and pace of  economic
development, and to what extent they are
anomalous or excessive. Such an evaluation,
however, presents ontological problems,
insofar as it posits or assumes benchmark
levels and a linear developmental trajectory.
Nevertheless, South Africa’s rate of  capital
intensification does appear to be high relative
to that in comparable countries. Further, South
Africa’s current level of  capital intensity does
appear to be significantly higher than would
be predicted on the basis of  relative factor
costs and labour abundance.

Further research, not fully discussed here
owing to constraints of  space but available
from the author on request, analyses changes
in relative factor utilization in the South
African economy in greater detail. Inter alia,
decomposition techniques were used in an
attempt to separate out the extent to which
changes in economy-wide relative factor
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utilization can be accounted for by intersectoral
changes (shifts in the sectoral composition of
the economy) as opposed to intrasectoral
changes.9 From 1970–90, both the composition
and sectoral effects were negative, and were
of  a roughly similar order of magnitude. During
1991–2004, by contrast, the composition effect
was marginally positive, and the sectoral
effect negative. This would suggest that in the
second period, it was intra-sectoral changes
in the labour–capital ratio, rather than changes
in the sectoral composition of  the economy,
that accounted for the overall decline in the
labour-capital ratio.

CONCLUDING REMARKS
The results of  this research suggest that
capital investment alone is insufficient for
employment creation. In fact, certain types
of  capital investment may actually reduce
employment. It appears that much of  the in-
vestment that has occurred in South African
manufacturing has been labour-displacing
rather than labour-absorbing. Of  course, in a
complete aggregate and dynamic analysis, the
latter types of  labour-displacing investment
may create employment elsewhere in the
economy, through enhanced efficiency and
multiplier effects of  increased output. Nev-

ertheless, the overall relationship between
capital investment and employment remains
ambiguous and contingent on the nature of
the investment.

There is likely to be a socially sub-optimal,
excessively high capital–labour ratio, given
that decisions of  private firm with respect to
investment and production method do not
consider the social benefits of  higher employ-
ment that are not captured by the individual
private firm, and similarly the social costs of
labour-displacing private employment that
are not borne by the individual firm.

If  the capital intensification of the economy
continues, increasing net investment would
be required simply to maintain the current,
inadequate levels of  labour demand; even
higher rates of  increase in net investment
would be required to absorb net new labour
entrants and maintain the current levels of
unemployed people; and still higher rates of
increase in net investment would be required
to begin to reduce the number of  unemployed
people. Shifting towards more labour-intensive
production—either through sectoral shifts, and/
or through changes in technology—would
mean that lower levels of  net new investment
would be required than would otherwise be
the case in order to achieve a reduction in
unemployment; or to put it differently, greater
reductions in unemployment can be achieved
at the same levels of  net new investment.

This serves to emphasize that it is not
merely the overall quantity of  capital stock (or
the level of  investment) that is important, but
also the ‘quality’ of  this capital. ‘Quality’ could
have various dimensions, one of  particular
relevance to this paper being the degree to
which it is labour-absorbing in a sustainable
manner. This would be influenced by various
factors, including the sector, type of  product
within the sector, technology choices, and so

9The labour–capital ratio was decomposed into the
composition and sectoral effects as follows:
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on. All of  these could be subject to policy
interventions intended to make investment
more labour-absorbing rather than labour-
displacing. With a shift towards more labour-
absorbing investment, a higher labour demand
growth path may actually require lower
absolute levels of  capital investment than
otherwise.

An analysis that points to the importance
of  capital intensification in accounting for
employment losses (and the absence of employ-
ment creation) does not, in itself, automatically
point to the reversing of  capital intensification
as the obvious and central policy intervention
for employment creation. An argument could
be made for a focus on sectors which might
not be the most labour-intensive, but which
might still have the highest overall effects on
employment once employment multipliers
are taken into account.

Further, this analysis should not be inter-
preted as ignoring or downplaying the need
for new investment. As discussed in the initial
conceptualization, labour demand can be
increased through an increase in capacity, in
capacity utilization, or in the labour intensity
with which capacity is utilized. Further, there
are obviously limits to the extent to which
employment can be generated through in-
creasing the labour intensity of  production.
Particularly in an open economy, competitive-
ness could be undermined when the individual
firm costs of  more labour intensive production
become individually ‘inefficient’. This serves
to emphasize the need for an integrated
approach including supportive macroeco-
nomic, industrial, and trade policies.
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