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Abstract

The South African economy has experienced premature deindustrialisation, contributing to its long-term
economic stagnation with minimal GDP per capita growth over the past two decades. This contrasts sharply
with the industrial growth seen in other developing countries, particularly in Asia, which have leveraged
industrialisation for rapid economic advancement. The Manufacturing, Engineering, and Related Services
(MER) sector, a significant part of South Africa’s manufacturing base, has also seen a decline in its
contribution to GDP, employment, and exports. This research analyses the MER sector through the novel
and innovative lens of economic complexity and industrial relatedness theory to identify diversification
opportunities and address capability constraints. Using a data-centric approach to identify industrial
diversification opportunities in the sector, we identify capability constraints hindering the emergence and
growth of these industrial diversification opportunities. The findings provide evidence-based industrial
policy recommendations to revitalize the sector and, by extension, the broader South African economy.
We also provide a unique policy calculus that quantifies the potential economic outcomes that may emerge
should the MER sector realise the industrial diversification opportunities identified. In the context of a
deindustrialising economy locked in a long-run economic growth trap, there is a clear policy imperative to
bring about the growth and diversification of the industries within the sector.
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1 Introduction

The premature deindustrialisation of the South African economy is one of the key factors
behind the country being locked in a long-run economic growth trap.” Over the past two
decades, GDP per capita growth has averaged 0.95 percent per year.’ This lacklustre growth
performance is put into perspective when considering that the corresponding average annual
per capita growth rates for the global economy, as a whole, and for the sample of middle-
income countries, was 1.71 and 4.26 percent, respectively. Over the corresponding period, the
South African economy has been deindustrialising, although arguably, and as shown in Bhorat,
Lilenstein, Qosthuizen and Steenkamp (2022), this process has been underway since the
1980s.’ This pattern of structural transformation is troubling as developing economies — mostly
in Asia — have experienced rapid economic growth and graduated to higher levels of economic
development; and achieved this through the industrialisation of their economies (Rodrik,
2016).

The manufacturing, engineering and related services (MER) sector, a grouping of industries that
constitute approximately half of the South African manufacturing sector, has not been immune
to the secular decline of the broader manufacturing sector. The MER sector’s approximate
share of total gross value added stood at 7.7 percent in 1995 and has subsequently declined to
7.2 percent in 2017." Similarly for employment, the sector’s approximate share of employment
declined from 5.2 to 3.8 percent over the corresponding period. The sector’s contribution to
total merchandise exports also declined from 31.5 percent in 1995 to 30.2 percent in 2017.

It is within the context of a deindustrialising economy locked in a long-run economic growth
trap that the Understanding economic complexity in the MER sector space with a focus on
SMMIEs research project was commissioned by the Manufacturing, Engineering and Related
Services Sector Education and Training Authority (merSETA).” The project analyses the MER
sector through the novel and innovative lens of economic complexity and industrial relatedness
theory, applies this theory using a data-centric approach to identify industrial diversification
opportunities in the sector, and then identifies capability constraints hindering the emergence
and growth of these industrial diversification opportunities, which in turn provides evidence-
based industrial policy considerations and recommendations.

" The notion of the South African economy being stuck in a long-run growth trap, or middle-income growth trap, has been
described in, amongst others, Bhorat, Cassim & Hirsch (2014) and in Andreoni & Tregenna (2021).

? Average GDP per capita growth rates are calculated for the period 2000 to 2021 using data from the World Bank’s World
Development Indicators (World Bank, 2022).

*In 1980, the manufacturing sector’s share of employment was at its historical height of 16.5 percent (Timmer et al., 2015).
The deindustrialisation pathway shows a consistent decline in the sector’s share of employment, reducing to 13 percent in
2000, 11.4 percent in 2010, and 9.3 percent in 2018 (Timmer et al., 2015; De Vries et al., 2021).

* Gross value-added estimates are taken from Statistics South Africa’s Gross Domestic Product Statistical Release (Statistics
South Africa, 2022). The estimates are a summation of the following 2-digit SIC chapters: Petroleum products, chemicals,
rubber and plastic; Metals, metal products, machinery and equipment; Electrical machinery and apparatus; Radio, TV,
instruments, watches and clocks; Transport equipment. The reported values of the MER sectors gross value addition are likely
to be overestimates since the 2-digit data does not allow us to separate the petroleum and chemical industries from the rubber
and plastics industries, with the former industries not falling within the MER sector.

® It is worth noting up front that the research focuses on the manufacturing industries located within the MER sector, which
include the Auto Manufacturing, Component Manufacturing, Metals and Engineering, Plastics Manufacturing and Tyre
Manufacturing chambers. The scope of the research project does not incorporate the services-orientated Motor Retail
chamber.
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This paper — Report 4 — synthesises the various research elements that comprise this multi-
phase research project. These elements are depicted in Figure 1, which provides an overview
mapping of the research project, by showing the phasing, questions (blue), broad research
methods (green) and research outputs (orange) of the project. This mapping informs the
structure of this paper.

Drawing on the Situational Analysis (Report 1a), compiled by Bhorat, Hill, Kéhler, Monnakgotla
and Steenkamp (2020), Section 2 positions the MER sector within the South African economic
and policy landscape. Section 2 details the economic size of the MER sector in relation to the
broader South African economy and examines whether trends in the sector align with the
overall deindustrialisation pattern that has emerged in the South African economy. The section
also describes how the MER sector is placed within South Africa’s overall economic policy
framework.

Section 3 is informed by the economic complexity and product space analysis in Allen
Whitehead and Bhorat (2020) (Report 1b), which examines the industrial positioning and
potential of the MER sector through the lens of economic complexity and industrial relatedness
theory. The section considers the economic complexity of the MER sector and its position
within the MER sector product space. Finally, economic complexity and industrial relatedness
theories and metrics are applied to identify industrial diversification opportunities using an
endogenous data-centric industrial policy approach.

Section 4 discusses the constraints that hinder firms in the MER sector from realising these
industrial diversification opportunities. The section uses establishment-level quantitative data
from the MER Sector Enterprise Survey, and subsequent analysis by Allen Whitehead, Bhorat,
Hill, Kbhler and Steenkamp (2022a) (Report 3), to detail the constraints facing firms in the
sector. This analysis is augmented by qualitative data from firm and industry body follow-up
interviews that are used to unpack the nuances associated with how these constraints hinder
firm growth and diversification. Section 4 starts by discussing exogenous constraints:
constraints that firms have little ability to influence directly — which include labour regulatory
constraints, infrastructure constraints, business regulatory constraints and export regulatory
constraints. The section then shifts focus to endogenous constraints: constraints that firms
have some ability to influence directly — with particular focus on skills constraints. The skills
constraint is first considered on both the demand side, where skills gaps and skills mismatches
in the sector are discussed. This discussion is furthered by considering work by Allen
Whitehead, Bhorat, Hill, Kéhler and Steenkamp (2021) (Report 2), which looks at how 4IR
technologies may potentially impact of skills demand in the future. The skills constraint is also
examined on the supply-side, by considering the challenges facing higher education institutions
(HEIs) in supplying the requisite skills to the labour market. This information is informed by
gualitative data from interviews with various higher education institutions that supply skills to
the sector.

Section 5 of the paper brings together the research learnings across the project, which allows
for the formulation of evidence-based industrial policy considerations. The section also
provides a unique policy calculus that quantifies the potential economic outcomes that may
emerge should the MER sector realise the industrial diversification opportunities identified by
Allen Whitehead and Bhorat (2020).
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Figure 1: Mapping of the MER Sector Economic Complexity Project - Phasing, Questions, Methods and Outputs
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2 Locating the MER Sector within the South African Economic and Policy
Landscape

In this section, drawing on the Situational Analysis (Report 1a), compiled by Bhorat, Hill, Kbhler,
Monnakgotla and Steenkamp (2020), we position the MER sector within the South African
economic and policy landscape. First, we place the MER sector within the broader context of a
manufacturing sector that is undergoing a process of deindustrialisation. Second, we detail the
MER sectors relative contribution to the South African economy. Finally, we locate the sector
within South Africa’s economic policy landscape.

2.1 Deindustrialisation and the MER Sector

The seminal work by Dani Rodrik (2016) reveals that developing economies, apart from a
collection of South-East Asian economies, are undergoing a process of premature
deindustrialisation. South Africa is no exception. Rodrik (2016) shows that developing
economies are running out of industrial opportunities sooner and at much earlier stages of
economic development than early industrialisers (i.e. developed economies). Bhorat,
Lilenstein, Oosthuizen and Steenkamp (2022), show that the South African economy reached
peak industrialisation in 1980, with the manufacturing sector comprising 23.7 percent of gross
value addition and 16.5 percent of employment. Since then, the South African manufacturing
sector has experienced steady decline — consistent with the Rodrik (2016) thesis. Table 1 shows
that the corresponding values for gross value added and employment stand at much lower
levels of 13.6 and 10.8 percent in 2017, respectively,

This pattern of deindustrialisation suggests that South Africa has not undergone
manufacturing-led structural change in the post-apartheid period. We depict this pattern of
structural change in Figure 2 where we plot relative sectoral productivity against the change in
employment share by sector over the period 1995 to 2017.° The size of the bubble representing
each sector is representative of that sector’s employment share in 2017.” Sectoral productivity
measured relative to overall productivity of the economy allows for the identification of those
sectors that are relatively more productive — these would be the sectors for which the log of
relative productivity is greater than 0.° By comparing the relative productivity of sectors to
shifts in employment, it is possible to determine the nature of an economy’s structural change.
A country undergoing growth-inducing structural change would present with decreasing shares
of employment in low-productivity sectors — i.e. bubbles in the south-west quadrant — and
increasing shares of employment in high-productivity sectors —i.e. bubbles in the north-east
guadrant. This would result in a positively-sloped regression line, indicating that employment
has been reallocated towards higher-productivity sectors. Non-growth inducing structural

Sectoral productivity is measured as the GDP in each sector divided by the number of employees in that sector. Relative
productivity of a sector is then calculated as sectoral productivity divided by the productivity of the entire economy. For scaling
purposes, the natural log of this value is used in analysis.

7 . . . .

Depending on the data source, we use 2016 or 2017 data for the end period because this report draws upon and synthesises
analyses that were conducted using these data at a stage when these data were the latest available. It is important to note
that the use of more recent data is unlikely to change the overall narrative of the discussion.

If a sector, X, is just as productive as the economy as a whole, then sector X would present with a relative productivity of 1.
By logging this measure — as has been done in this paper — a sector as productive as the aggregate economy would present
with a value of 0.
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transformation would present with a negatively-sloped regression line, indicating a decrease in
employment share for high-productivity sectors, while increasing the employment share of
low-productivity sectors.

Figure 2: Sectoral Productivity and Changes in Employment in South Africa, 1995-2017

1.5 |
|

PUO:
|
|

1] FUR

Log of Sectoral Productivity / Total Productivity

O
TCL,

Change in Employment Share (1995-2017)

Source: Authors’ calculations using gross value-added data from Statistics South Africa (2022) and employment data from Kerr
et al. (2019).

Notes: 1. Size of circle indicates employment share in 2017. 2. 3=2.10 (t-stat=0.49; p-value=0.63) 3. AGR = Agriculture; MIN =
Mining; PU = Utilities; CON = Construction; WRT = Wholesale & Retail Trade Services; TRA = Transport Services; FIRE = Business
Services; CSP = Community, Social and Personal Services; TCL = Textiles, clothing and leather goods; FBT = Food, beverages and
tobacco; WP = Wood and paper, publishing and printing; CHEM = Petroleum products, chemicals, rubber, plastic; NMM = Other
non-metal mineral products; MET = Metals, metal products, machinery and equipment; ELEC = Electrical machinery and
apparatus; INSTR = Radio, TV, instruments, watches and clocks; AUTO = Transport equipment; FUR = Furniture and other
manufacturing.

South Africa’s pattern of structural change has not been growth-inducing, which is consistent
with the notion of the country being stuck in a long-run economic growth trap (Bhorat, Cassim
& Hirsch; 2014; Andreoni & Tregenna, 2021).° The location of the majority of manufacturing
sub-sectors in the north-west quadrant, indicates a shift of productive resources away from
these high productivity sub-sectors —i.e., deindustrialisation. This stands in direct contrast to
the manufacturing-led East Asian model of development, which would be depicted with the
high-productivity manufacturing sector being located in the north-east quadrant — i.e,
industrialisation. Instead, we observe the tertiarisation of the South African economy, with a
shift of productive resources toward services (Bhorat, Rooney & Steenkamp, 2018; Bhorat et
al., 2022).

However, Figure 2 also shows that the sub-sectors comprising the MER sector (blue bubbles)
are high productivity industries and are thus, from an industrial policy perspective, strategically
important. We observe in Figure 2 that the chemicals (CHEM), within which rubber and plastics
resides, the electrical machinery and apparatus (ELEC), the automotive and transport
equipment (AUTO), and the metals and machinery (MET), manufacturing sub-sectors are all

*The regression line in Figure 2, while having a slight positive slope, is not statistically significant.
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located above the horizonal line, and are thus high-productivity sub-sectors. Therefore, the
shift of productive resources toward these manufacturing sub-sectors (shift bubbles to
northeast quadrant), driven by the growth and diversification of these sub-sectors, would
ultimately lift aggregate productivity in the South African economy and drive economic growth.
There is thus a policy imperative to advancing the industries that comprise the MER sector.

2.2  The Economic Importance of the MER sectors: The Sector’s Relative Position within the
South African Economy

The MER sector is key a component of South Africa’s manufacturing sector and its relative
importance has grown over time. In Table 1 we observe that the MER sector accounted for
approximately 7.7 percent of the South Africa’s gross value-added (GVA) in 1995, this rose to
8.2 percent in 2008, and declined to 7.2 percent in 2017. Thus, in the context of
deindustrialisation, which started in the 1980s, we see that the MER sector experienced a
marginal decline in its relative contribution to aggregate GVA in the post-apartheid period. The
rest of the manufacturing sector experienced a much larger decline in relative contribution to
the aggregate GVA over the corresponding period — 9.4 percent in 1995 to 6.4 percent in 2017.
As a result, the MER sector’s share of total manufacturing GVA increased from 45 percent in
1995 to 53 percent in 2017.

A similar pattern is evident with respect to the MER sectors relative contribution to
employment and exports. Again, while both the MER sector and the rest of the manufacturing
sector experienced a relative decline in their contribution to total employment, the decline was
smaller in the case of the MER sector. Thus, in 2017, the MER sector accounts for approximately
3.8 percent of total employment in South Africa, and 35 percent of total manufacturing
employment. With respect to merchandise exports, the MER sector also experienced a smaller
decline relative to the rest of the manufacturing sector. Accordingly, the MER sector accounts
for 30.2 percent of total merchandise exports in 2017, and approximately half of all
manufacturing exports.

Consistent with the MER sector’s rising relative contribution to South Africa’s overall
manufacturing sector, we observe that the MER sector has outperformed the rest of the
manufacturing sector in the post-apartheid period. With respect to GVA, the MER sector
experienced an average annual growth rate (AAGR) of 2.4 percent over the period 1995 to
2017. The rest of the manufacturing sector experienced slower average annual growth of 1
percent. In relation to the rest of the economy’s GVA performance, the MER sector’s average
annual growth rate was 90.1 percent of that achieved by the economy on aggerate — the MER
sector thus underperformed relative to the economy on aggerate while outperforming the rest
of the manufacturing sector. A similar pattern is evident with respect to employment where
the MER sector experienced double the average annual employment growth achieved by the
rest of the manufacturing sector. However, employment growth in the MER sector was only
half of that achieved by the South African economy on aggregate.

Given the composition of high-productivity manufacturing industries within the MER sector and
the substantial relative contribution of sector to the South African economy, there is a policy
imperative to advancing the industries that comprise the MER sector. The next sub-section
discusses the policy importance of the MER sector.
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Table 1: MER sector's relative economic performance and contribution to the South African economy

Levels Shares Change AAGR Ratio
1995 2008 2017 1995 2008 2017 1995-2017

GVA Rm
Primary sector 277 437 307 864 336 965 0,126 0,087 0,083 -0,043 0,008 0,316
Non-MER sector manufacturing 207 250 257 069 260 255 0,094 0,072 0,064 -0,030 0,010 0,371
MER sector manufacturing 169 051 292 196 292 756 0,077 0,082 0,072 -0,004 0,024 0,901
Rest of secondary sector 151 048 247 271 257 351 0,068 0,070 0,063 -0,005 0,023 0,874
Tertiary sector 1403 254 2 447 348 2912 094 0,636 0,689 0,717 0,082 0,032 1,202
Total 2 208 040 3551748 4059422 0,027
Employment (000s)
Primary sector 1024 1105 1267 0,122 0,079 0,077 -0,044 0,010 0,317
Non-MER sector manufacturing 951 1117 1142 0,113 0,080 0,070 -0,043 0,008 0,272
MER sector manufacturing 441 859 627 0,052 0,062 0,038 -0,014 0,016 0,527
Rest of secondary sector 551 1241 1525 0,065 0,089 0,093 0,028 0,047 1,544
Tertiary sector 5456 9 649 11822 0,648 0,691 0,722 0,074 0,036 1,165
Total 8422 13971 16 385 0,031
Merchandise Exports UsSm
Primary sector 8267 36 647 41 896 0,347 0,353 0,402 0,055 0,073 1,104
Non-MER sector manufacturing 8047 29 364 30803 0,338 0,283 0,296 -0,042 0,060 0,907
MER sector manufacturing 7 494 37725 31 405 0,315 0,364 0,302 -0,013 0,064 0,970
Total 23808 103 736 104 104 0,066

Source: Gross value added data adapted from Statistics SA Report PO441 (Statistics South Africa, 2022); Employment data adapted from Kerr et al. (2019): Export data from The
Growth Lab at Harvard University (2019).
Notes: The ratio of sectoral AAGR to aggregate AAGR is presented in column 10. A ratio above unity indicates that the sector outperformed the economy as a whole.
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2.3  The Policy Importance of the MER Sector

The MER Sector, and the manufacturing sector in general, features prominently within several
of the South African government’s economic policy narratives. The National Skills Development
Plan (NSDP) serves as the key policy informing skills development, and was crafted within the
policy context of the National Development Plan (NDP), which provides a framework aimed at
achieving several socioeconomic targets by 2030 (Department of Higher Education and Training
[DHET], 2019). To achieve these targets, these documents put forward several measures that
frequently emphasize the importance of growing the labour-intensive elements of the
manufacturing sector, driving export growth and diversification, and exploiting comparative
advantage. For instance, the NDP states that “export growth will... play a major role in boosting
growth and employment” (National Planning Commission [NPC], 2012: 119) and that the
country’s export portfolio ought to “be more diverse to enable... further industrialisation” and
“reduce the strong link to commodity cycles and the associated volatility” (NPC, 2012: 120).
Reducing such mineral resource dependence and enabling industrialisation entails a structural
shift toward a non-commodity-based manufacturing export strategy. Diversifying the country’s
export base is stressed in the NDP’s second phase (2018-2023), adding that doing so “should
include building the capacities required” (NPC, 2012: 157). Hence, the policy framework
acknowledges the need to advance industrial capabilities.

Industrialisation — to which the MER Sector is central — is prominent in the government’s
contemporary policy debate. This emphasis is not unfounded, given that (i) the typical
structural transformation path from middle- to high-income status which countries have
historically experienced has entailed the development of a vibrant manufacturing sector
(Herrendorf, Rogerson & Valentinyi, 2014), and (ii) at least over the last few decades the South
African economy has experienced premature de-industrialisation and become a largely
services-based economy (Bhorat, Rooney & Steenkamp, 2018). In his inaugural State of the
Nation (SONA) address in 2018, President Ramaphosa emphasized industrialisation as a key
mechanism to revive economic growth. One year later in his 2019 SONA address, he stressed
that South Africa ought to become a “manufacturing hub”, an emphasis which has persisted in
all SONA addresses since: in 2020, through referencing new industrial opportunities in the
green economy; in 2021, through exp