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1 Introduction

A growing literature over several decades has examined the polarizing effects of technological
change in many countries. The founding literature suggests that automation, machine learning,
artificial intelligence, and robotics (AMLAIR) disrupts the traditional occupational hierarchy.
Rather than leading to upskilling, higher productivity and wages, and upward mobility of workers
in lower-skilled occupations, the new technologies displace middle-skilled, routinizable
occupations. This may lead to relative polarization, in which the shares of middle-skilled workers
in total employment and/or wages decline, while the shates of those in both higher-skilled, non-
routinizable occupations and in lower-skilled jobs requiring human intervention rise. Absolute
polarization—a decline in the number of middle-skilled occupations—may not happen because of
economic growth.

In two eatlier papers we explored whether polarization might occur in South Africa. Drawing on
data from 1993 to 2017 to undertake a decomposition analysis, in Davies and van Seventer (2020a)
we found that there may have been mild polarization. However, we argued that because of slow
adoption of global technologies, past data would not provide a good guide to future trajectories.
In Davies and van Seventer (2020b) we therefore used a computable general equilibrium (CGE)
model to explore possible consequences of new technology adoption. Our model had polarization
built into its structure, but nonetheless allowed us to explore possible ameliorating factors and
likely consequences. We found that the displacement of middle-skilled occupations was not offset
cither by the stimulatory effects of the new technology on productivity or by the investment
required for new technology adoption. We also found that the effects on South Africa’s already
unacceptably high inequality would be exacerbated not only by the polarization in the labour
market but also by a bias towards capital income.

The current note is part of a project to update and improve our previous work. Although
contaminated by COVID-19, there are five more years of data available, capturing five more years
of technology adoption. Furthermore, there have been improvements in the data that are available.
The revisions to the national accounts in 2021 have made available more disaggregated supply and
use tables. The global literature has also grown, providing new insights to draw on. The growth in
the artificial intelligence component of the new technology has widened the range of occupations
and tasks that might be displaced.

The analysis will be based on an economy-wide modelling framework that uses data from a Social
Accounting Matrix (SAM). In the current paper, the SAM of the earlier analysis (van Seventer and
Davies 2019) is updated from 2016 to 2019 and expanded in several respects. This note outlines
the construction of that 2019 SAM.

SAMs are economy-wide databases that are used together with analytical techniques to strengthen
evidence-based policy analysis. This SAM is a consistent data framework that captures information
contained in South Africa’s 2019 national accounts (SARB 2022) and a supply table (ST) and a use
table (UT) (both Stats SA 2022) for the same year. A SAM is an ex-post accounting framework.
Within its square format, total receipts must equal total payments for each of its accounts. Since
the required data are not drawn from a single source, the underlying information is manipulated
to make it internally consistent. The South African ST and UT fit together in a seamless manner
to create a SAM with a single wage earnings account and a single household outlay account. This
Supply-Use Table SAM (SUTSAM) is consistent with the national accounts (NA). Data to
disaggregate wage earnings by occupation are sourced from the 2018 and 2019 labour market
dynamics report (LMD) (Stats SA 2020a and 2021a). Gross operating surplus are disaggregated by
type of capital stock, drawing on data in the Stats SA annual financial statistics (Stats SA 2020b).
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Household income and outlays are disaggregated by household expenditure group using 2015
living conditions survey (LCS) (Stats SA 2017) data. The distributional sub-matrix, which shows
how earnings and GOS are distributed to households, is constructed using data from the LCS
(Stats SA 2017) and the 2019 LMD (Stats SA 2021a).

Details on the construction of the SAM are discussed in the next section, followed by a section
that focusses on further disaggregation. How physical quantities for employment are derived is
reported in Section 4. Section 5 makes some observations about some variables not normally
included in SAM construction. Concluding remarks are made in Section 0.

2 Construction of a 2019 SAM for South Africa

A SAM is an economy-wide data framework that usually represents the real economy of a single
country. A SAM is a square matrix, like an oversized chessboard, in which some but not all cells
contain data. For each nonzero single entry, some form of double entry book-keeping is
undertaken for a set of accounts that represent various economic agents. A SAM identifies
productive activities, commodity markets, and factors of production, as well as a range of
institutions such as enterprises, households, government, and the rest of the world. Each account
is represented by a row and a matching column. Incomes and transfers received by an account
appear along its row, while expenditures or outlays are shown down its column. A cell therefore
shows payments from the account of its column to the account of its row. The underlying
principles of double-entry accounting require that, for each account in the SAM, total revenue (the
row total) must equal total expenditure (the column total). An aggregate or macro SAM for South
Africa (with verbal explanations instead of numbers) is shown in Table 1.

The 2019 SAM described in this document identifies about half the number of activities and the
same number of commodity markets as in the Stats SA ST and UT for 2019, i.e. 61 productive
activities and 108 commodities. The number of activities is reduced in order to accommodate the
robustness of the disaggregation of wage earnings in the UT using the LMD data. While a full list
of activities and commodities can be found in Stats SA (2021c: 152-56; 162-606), Table A1l in the
Appendix offers a mapping from Stats SA ST and UT to the 2019 SAM. In order to be able to
maintain a time series of supply-use tables for South Africa at the greatest level of industry detail,
the number of activities is similar to the previous series of Stats SA STs and UT's (see for example
Stats SA 2018) but not quite the same.'

Labour market detail is extracted from the 2018 and 2019 LMD data sets (Stats SA 2020a and
2021a) and disaggregates the single labour category of the Stats SA UT into ten occupations (see
item ii in the list below). Stats SA (2020b) annual financial statistics is used to disaggregate the
single account for the earnings of the production factor capital into six broad types of capital stock.
Household detail is derived from the 2015 living conditions survey (Stats SA 2017) and identifies
expenditure deciles, with the highest decile split into five categories of 2 per cent. The source data
contains a single product tax, representing VAT, import duties and other excise taxes. We separate
import duties from other product taxes using unpublished data supplied by Stats South Africa.

! The industry detail is one fewer than the previous Stats SA SUT's (2018), because the new and more disaggregated SUT identifies ‘casting of
metals’ as a separate industry which involves both iron & steel as well as non-ferrous metals. In the previous SUT, casting of metals was
aggregated with iron and steel and non-ferrous metal respectively. There is no sufficiently detailed information to disaggregate ‘casting of metals’
into iron & steel and non-ferrous metals. For our purposes a new industry is cteated which combines iron & steel, non-ferrous metals as well as
their respective casting of metals.



Table 1: Basic structure of a 2019 SAM for South Africa

Changes in

Activities Commodities Labour Capital Enterprises Households Government Net activity taxes  Net product taxes Import duties Income taxes inventories Accumulation Rest of the world
. Output of total
Activities domestic economy Gross output
. . Final consumption | Final consumption Change in ) "
Commodities L?:;T;df;ﬁ Tra’\;l:?ﬁggns expenditure by expenditure inventories + Grosfi%zﬂoc:pnal Expor;zrsgcizods & Total demand
P 9 households government residual item
Compensation of Compensation SA .
Labo employees residents in RoW Labour income
Net operating .
Capital surplus + Prope_;l.yRms/t‘J/me Capital income
Depreciation paid: Ro
Gro:j;ﬂ:r;ung Net pr%peny income P_:jop;ny in'::c;gwe Socia_l czn}(ibutiqnls
Enterprises C:cﬁosrtaetéoflsr' tr;.'g;eg f:g‘;?‘?éd: " ﬁe10#§§.|§e ° reé:g:\;irétg:g?a diiter(i:l?unt?;:yof Enterprise earnings
p prop!erty income _comorations - non- insurgnce property income income P! 9
paid to / received life insurance c!alms premiums: paid: general
from RoW paid: corporations households government
Misc transfers paid:
corporations +
property income
received: Misc current
Gross operating | households + non- transfers paid:
Households Compensation of surplus / mixed life insurance general government Misc current Household earnings
residents income of claims: households + social benefits transfers paid: RowW
households + adj for the change received:
in net equity in households
pension fund
reserves:
households
Social benefits paid Misc transfers :
. N M Net social f :
Gross operating by corporations received: general PN Net other taxes on Net taxes on Current international
. contributions P : . Current taxes on ) L Government
Government surplus of general property income government + P production in all products - import Import duties . co-operation paid: N
. A . received: General . N N income and wealth receipts
government received by General| Social contributions industries duties RowW
government paid: households government
Net other taxes on Net other taxes on
Net activity taxes production in all production in all
industries industries
Net taxes on Net taxes on
Net product taxes products - import products - import
duties duties
Import duties Import duties Import duties
Current taxes on | Current taxes on
Income taxes income and wealth | income and wealth i'%;:f; tatnadxsvsegl':h
paid by corporations|  of households
. Change in Change in
i(r:w}:/aerr:?frsi es n inventories + inventories +
residual item residual item
Residual:
Residual: households and .
N Gross saving of
. corporations + NPISHs + Gross Current external .
Accumulation Gross saving of saving of General balance: Row Savings
corporations households and government
NPISHs
Compensation of . Secondary Misc current Current international .
Rest of the world Imporstzrsficgeosods & South African F;L%pe?vng d{"égue distribution of transfers received: co-operation Forelggﬁ'la é(\j:vlgange
employees . income RowW received: RoW
Current taxes on Gross fixed capital
Taxes on income and wealth . formation
T T Net other taxes on Net taxes on . N N N Change in " .
Total Gross output Total Supply Izséﬁf?élggn?; g;}{:?ﬂggﬁ; Enterprise outlays | Household outlays |Government outlays pro_duction inall productsv- import lgﬁr:?a“r?srgt}gics’? pflguljxe?ﬁr‘paireastlggs invgntorigs + 0”:5;;";2?2 * Forelgit:lf«la;(‘:’hange
industries duties N . residual item . :
Import duties income and wealth inventories +
of households residual item

Source: own descriptions and labels.




Table 2: A 2019 Macro SAM for South Africa (billions of rands [ZAR])

) . Net Changes
L Commodi- ) Enter- House- Govern- Net activity Import Income ) Accumula- Rest of the
Activities - Labour Capital ] product q in . Total
ties prises holds ment taxes o duties taxes RS tion world

Activities 11,037 11,037
Commodities 5,992 3,589 1,104 24 865 1,532 13,107
Labour 2,732 13 2,745
Capital 2,206 110 2,317
Enterprises 1,402 858 460 688 15 3,422
Households 2,730 542 1,190 660 45 5,167
Government 124 429 454 265 106 520 49 774 1 2,723
Net activity taxes 106 106
Net domestic 520 520
product taxes
Import duties 49 49
Income taxes 238 536 774
_Change_s in 24 24
inventories
Accumulation 692 97 -44 144 890
Rest of the world 1,502 15 248 15 31 50 1,861
Total 11,037 13,107 2,745 2,317 3,422 5,167 2,723 106 512 57 774 24 890 1,861

Source: own representation of South Africa’s 2019 NA (SARB 2022), 2019 ST and UT (Stats SA 2022), and Stats SA unpublished data.




The macro SAM shown in Table 2 is derived from, and therefore consistent with, the national
accounts. It provides controls for the disaggregation into a micro SAM. The micro SAM expands
a macro SAM with industry, commodity market, factor market, and institutional detail, hence the
term ‘micro’ SAM. The expansion draws on data from sources other than the NA, as explained
below. By applying proportions identified in these other sources to the aggregates in the macro
SAM, we ensure consistency with the NA. We thus end up with a picture of the economy which
gives more detail of interactions and transactions than the NA, but nonetheless can replicate the
published NA.*

The list below explains how each macro SAM entry is derived and broadly how, where necessary,
it is disaggregated to arrive at the micro SAM. The notation for SAM entries is (row, column), that
is (receiving account, paying account), and the values are in billions of 2019 South Affrican rands.
KBP refers to the SARB series of national accounts in their Quarterly Bulletin of the South African
Reserve Bank.

i (Commodities,Activities)...Rb5,992
KBP6871]: Production account: Intermediate consumption of total domestic
economy. Intermediate inputs are disaggregated across activities identified in the

SAM according to the 2019 UT.

ii (Labour,Activities)...Rb2,732
KBP6000J: Compensation of employees. Total labour income is disaggregated
across activities according to shares in the 2019 UT. Labour income is subsequently
split across ten occupation groups:
1) Legislators, senior officials and managers
2) Professionals
3) Technical and associate professionals
4) Clerks
5) Service workers and shop and market sales workers
6) Skilled agricultural and fishery workers
7) Craft and related trades workers
8) Plant and machine operators and assemblers
9) Elementary occupation
10) Domestic workers
Workers” compensation is drawn from the 2018 and 2019 LMD data sets (Stats SA
2020a and 2021a). A mapping from SIC codes identified by the LMD to UT
industries is reported in the Appendix, Table A2. From the LMD data employment
and average wage (Rands per annum) are extracted for SAM activities by 1digit
SASCO for 2018 and 2019 which is then multiplied to get the wage bills. There are
some sectors/occupations that have employment but no wage (none have a wage
but no employment), they were given the national wage for that occupation. The
percentage shares of occupations in each sector are calculated and averaged for the
two years.

> This consistency is important for policy purposes since many policies ate driven by evidence in the NA. But
putting that consideration aside, it can also be argued that while surveys can provide an accurate picture of the
structure of what they survey, they do not always give an accurate measure of the levels. A firm survey gives us a
better idea of, say, the ratio of high to low skill workers employed than of the number of such workers. That
requires appropriate weighting of the survey responses. Often the weights are derived from more aggregated data.
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1ii

v

vi

vii

viii

X

(Capital,Activities)...Rb2,206

KBP6001]: Net operating surplus + KBP6002]: Consumption of fixed capital
(Depreciation). Total capital income is disaggregated across activities according to
shares in the 2019 UT. A further disaggregation by SAM industry and type of capital
stock is based on the Stats SA AFS (2020b). The following types of capital stock
are identified:

1) Land

2) Buildings, Construction Works & Land Improvements (Immovables)

3) Network, Computer & Other I'T Equipment (NITC)

4) Transport Equipment

5) Machinery

6) Intangible assets

Mapping to the detailed AFS capital stock types is reported in Table A3. Not shown
here are types: Capital Works in Progress and Other property, plant and equipment.
Capital Works in Progress is ignored since it is assumed that it cannot earn an
income if it is not installed yet. Other property, plant and equipment has been
aggregated with 5) Machinery. The shares of the above six types of capital stock in
each industry from the AFS have then been used for disaggregation of GOS in the
SAM.

(Net activity taxes,Activities)...Rb106

KBP6600]J: Other taxes on production in all industries - KBP6601]: Other
subsidies on production in all industries. Net activity taxes are disaggregated across
activities according to shares in the 2019 UT.

(Activities,Commodities)...Rb11,037

KBP6870]: Production account: Output of total domestic economy. It is equal to
the activities' total costs, the sum of i - iv above, i.e. costs of intermediate inputs,
labour costs, rewards for the production factor capital, and activity tax. Total cost
of production is what local producers supply to the market which for each activity
is disaggregated across the commodities that they make according to the shares in
the 2019 ST.

(Net dom prod taxes,Commodities)...Rb520

KBP6603]: Taxes on products - KBP6604]: Subsidies on products - KBP4590]:
National government tax revenue: Taxes on international trade and transactions:
Import duties. Domestic taxes less subsidies on products together with import
duties is equal to taxes on products as reported by the national accounts.
Disaggregation of this control total (taxes less subsidies on products less import
duties) across products is based on 2019 ST shares after import duties, discussed
below in (vii), are subtracted.

(Import duties,Commodities)...Rb049

Custom duties collected are made available by Statistics South Africa as
unpublished data. Together with net domestic product tax (see (vi) above) they
make up net product tax that is reported in the national accounts.

(Rest of the world,Commodities)...Rb1,502

KBP6014]: Imports of goods & services. Disaggregated to commodity level based
on 2019 ST shares.

(Households,Labour)...Rb2,730

KBP6240]: Compensation of residents. Disaggregated across types of labour (by
occupation) and household income classes according to 2015 LCS shares for four
types of labour identified by highest level of education attained. These shares have



x1

xii

xiil

X1V

XV

xvi

been expanded to occupation by using a mapping of occupations by education
from the 2019 LMD.

(Rest of the world,Labour)...Rb015

KBP6207]: Compensation of South African employees abroad. Disaggregated
across types of labour as residual by subtracting ix above from the sum of ii above
and xli below.

(Enterprises,Capital)...Rb1,402

KBP6706]: Generation of income account: Gross operating surplus of Financial
corporations + KBP6746]: Generation of income account: Gross operating
surplus of non-financial corporations + KBP6904]: External account of primary
incomes and current transfers: Property income paid: ROW - KBP6901]: External
account of primary incomes and current transfers: Property income received:
ROW. Disaggregated by type of capital by applying the macro SAM share of total
income from capital to each type of capital stock.

(Households,Capital)...Rb542

KBP6826]: Generation of income account: Gross opetrating surplus / mixed
income of households and NPISHs. Distribution is based on 2015 LCS shares
(household income from self-employment and business and from subsistence
farming). Disaggregated by type of capital by applying the macro SAM share of
total income from capital to each type of capital stock.
(Government,Capital)...Rb124

KBP6786]: Generation of income account: Gross operating surplus of General
government. Income earned by government from holdings in productive activities.
Disaggregated by type of capital by applying the macro SAM share of total income
from capital to each type of capital stock.

(Rest of the world,Capital)...Rb248

KBP6901]J: External account of primary incomes and current transfers: Property
income received: ROW. Disaggregated by type of capital as a residual by summing
iit above and xlii below and subtracting the sum of xi — xiii above.
(Enterprises,Enterprises)...Rb858

KBP6707]:  Allocation of primary income account: Property income received:
Financial corporations + KBP6710]: Allocation of primary income account:
Property income paid: Financial corporations - KBP6747]: Allocation of primary
income account: Property income received: Non-financial corporations +
KBP6752]: Allocation of primary income account: Property income paid: Non-
financial corporations + KBP6716]: Secondary distribution of income account:
Other current transfers received: Financial corporations - KBP6720]: Secondary
distribution of income account: Non-life insurance claims paid: Financial
corporations.

(Households,Enterprises)...Rb1,190

KBPG6721]: Secondary distribution of income account: Miscellaneous transfers
paid: Financial corporations + KBP6762]: Secondary distribution of income
account: Miscellaneous current transfers paid: Non-financial corporations +
KBP6827]: Allocation of primary income account: Property income received:
Households and NPISHs + KBP6838]: Secondary distribution of income account:
Non-life insurance claims: Households and NPISHs + KBP6845]: Use of
disposable income account: Adjustment for the change in net equity in pension
fund reserves: Households & NPISHs. Disaggregated across household income
classes according 2015 LLCS shares. The following L.CS items are included: ‘Income
from letting of fixed property’, ‘Interest received’, ‘Dividends of Listed
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xvii

xVviil

XIX

XX

xXx1

xx11

xx1ii

XXiv

Companies’, ‘Dividends of Unlisted Companies’, ‘Pension from previous
employment’, ‘Annuities from own investment’, ‘Payments received from boarders
and other non-members’, ‘Claims’, ‘Non-refundable bursaries’, ‘Benefits, donations
and gifts’, and ‘Cash’.

(Government,Enterprises)...Rb429

KBP6718]: Secondary distribution of income account: Social benefits paid by
Financial corporations + KBP6759]: Secondary distribution of income account:
Social contributions paid by non-financial corporations + KBP6787]: Allocation
of primary income account: Property income received: General government.
(Income taxes,Enterprises)...Rb238

KBP6717]: Secondary distribution of income account: Current taxes on income
and wealth paid by Financial corporations + KBP6758]: Secondary distribution of
income account: Current taxes on income and wealth paid by non-financial
corporations.

(Accumulation,Enterprises)...Rb692

KBP6724]: Use of disposable income account: Residual: Financial corporations +
KBP6725]: Use of disposable income account: Gross saving of Financial
corporations + KBP6764]: Use of disposable income account: Residual: Non-
financial corporations + KBP6765]: Use of disposable income account: Gross
saving of non-financial corporations.

(Rest of the world,Enterprises)...Rb015

KBPG6918]: Secondary distribution of income account: Net non-life insurance
premiums received : ROW + KBP6919]: Secondary distribution of income
account: Non-life insurance claims received: ROW

(Commodities,Households)...Rb3,589

KBP6007]: Final consumption expenditure by households: Total (PCE).
Disaggregated across products according to the expenditure shares in the 2019 UT
and across household expenditure classes using shares from the 2015 LCS. Since
the commodities are very similar to those used in an earlier SAM for South Africa
(van Seventer et al. 2019) which also used the 2015 LCS, the same shares were used
with a couple of exceptions. This is discussed in the next section.

(Enterprises,Households)...Rb460

KBP6832]: Allocation of primary income account: Property income paid:
Households and NPISHs + KBP6842]: Secondary distribution of income account:
Net non-life insurance premiums: Households and NPISHs. Disaggregated across
household income classes using shares from the 2015 LCS for the following outlay
items: ‘interest on mortgage bonds’, ‘contribution to pension, provident and
annuity funds’ and ‘employer contribution to pension, provident and annuity
funds’.

(Government,Households)...Rb454

KBP6797]: Secondary distribution of income account: Miscellaneous transfers
received: General government + KBP6840]: Secondary distribution of income
account: Social contributions paid: Households. Disaggregated across household
income classes using shares from the 2015 LCS for income tax payments (see next
item for details).

(Income taxes,Households)...Rb536



XXV

XXVi

xXxXVii

xXxXViii

XXIX

XXX

XXX1

xXxXX11

xxx1ii

XXXV

KBP6245]: Current taxes on income and wealth of households. Disaggregated
across household income classes using shares from the 2015 LCS based on the
distribution of outlays for income tax purposes for the following items: ‘SITE -
income tax’, ‘PAYE - income tax’, ‘According to assessment - income tax’,
‘Amnesty tax’, ‘Penalty late submission of tax’.
(Accumulation,Households)...Rb097

KBP6846]: Use of disposable income account: Residual: Households and NPISHs
+ KBP6848]: Use of disposable income account: Gross saving of households and
NPISHs. Disaggregated across household income classes using shares from the
2015 LCS for the following items: ‘Listed company - shares 12 months’, ‘Unlisted
company - shares 12 months’, ‘Unit trusts 12 months’, ‘Investment plans 12
months’; ‘Other investments 12 months’, ‘Deposits into savings 12 months’, and
offset by ‘Withdrawals from savings’.

(Rest of the world,Households)...Rb031

KBP6909J: External account of primary incomes and current transfers:
Miscellaneous current transfers received: ROW. Disaggregated across household
income classes using total income shares from the 2015 LCS for the same items as
transfers by households to enterprises (see item xxi above).
(Commodities,Government)...Rb1,104

KBP600§]J: Final consumption expenditure by general government. Disaggregated
across products according to the expenditure shares in the 2019 UT.

(Enterprises,Government)...Rb688

KBP6715]: Secondary distribution of income account: Social contributions
received: Financial corporations + KBP6791]: Allocation of primary income
account: Property income paid: General government.

(Households,Government)...Rb660

KBP6801]J: Secondary distribution of income account: Miscellaneous current
transfers paid: General government + KBP6836]: Secondary distribution of
income account: Social benefits received: Households and NPISHs. Disaggregated
across household income classes using shares from the 2015 LLCS for the following
items: ‘Old age pensions’, ‘Disability grants’, ‘Family and other allowances’, and
‘Workmen's compensation Funds’.

(Government,Government)...Rb265

KBP6794]: Secondary distribution of income account: Social contributions

received: General government + KBP6798]: Secondary distribution of income
account: Social benefits paid: General government.

(Accumulation,Government)...Rb-044

KBP6803]: Use of disposable income account: Gross saving of General
government.

(Rest of the world,Government)...Rb050

KBP6908]: External account of primary incomes and current transfers: Current
international co-operation received: ROW.

(Government,Net activity taxes)...Rb106

KBP6600]J: Other taxes on production in all industries - KBP6601]: Other
subsidies on production in all industries. Net activity taxes are disaggregated across
activities according to shares in the 2019 UT.

(Government,Net dom prod taxes)...Rb512
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XXXV

XXXV1

XXXVii

XXXViii

XXXIX

x1

xli

xlii

xliii

xliv

KBP6603]: Taxes on products - KBP6604]: Subsidies on products - KBP4590]:
National government tax revenue: Taxes on international trade and transactions:
Import duties. Domestic taxes less subsidies on products together with import
duties is equal to taxes on products as reported by the national accounts.
Disaggregation of this control total (taxes less subsidies on products less import
duties) across products is based on 2019 ST shares after import duties, discussed
below in (vii), are subtracted.

(Government,Import duties)...Rb057

KBP4590]: National government tax revenue: Taxes on international trade and
transactions: Import duties. Total Import duties are part of national government
tax revenue as reported in the public finance statistics of the SARB Quarterly
Bulletin and together with net domestic product tax (see (vi) above) make up net
product tax that is reported in the national accounts.

(Government,Income taxes)...Rb774

KBPG6717]: Secondary distribution of income account: Current taxes on income
and wealth paid by Financial corporations + KBP6758]: Secondary distribution of
income account: Current taxes on income and wealth paid by non-financial
corporations.

(Commodities,Ch in inventories)...Rb024

KBP6010J: Change in inventories + KBPG6011]: Residual item. Disaggregated
across products according to the expenditure shares in the 2019 UT.

(Commodities,Accumulation)...Rb865

KBP6009J: Gross fixed capital formation (Investment). Disaggregated across
products according to the expenditure shares in the 2019 UT.

(Ch in inventories,Accumulation)...Rb024

KBP6010]J: Change in inventories + KBP6011]: Residual item. Disaggregated
across products according to the expenditure shares in the 2019 UT.

(Commodities,Rest of the world)...Rb1,532

KBP6013]: Exports of goods & services. Disaggregation to commodity level is
based on the 2019 UT.

(Labour,Rest of the world)...Rb013

KBP6208]J: Compensation of South African residents in the rest of the world.
Disaggregated across types of labour (occupations) according to shares in total
labour income using weighted average shares across industry of ii above.
(Capital,Rest of the world)...Rb110

KBP6904]: External account of primary incomes and current transfers: Property
income paid: RoW. Disaggregation across types of capital is based on the
proportions to total domestic earnings (see iii above).

(Enterprises,Rest of the world)...Rb015

KBP6934]: Secondary distribution of income account: Net non-life insurance
premiums paid : ROW + KBP6935]: Secondary distribution of income account:
Non-life insurance claims paid: ROW

(Households,Rest of the world)...Rb045

KBP6912]: External account of primary incomes and current transfers:
Miscellaneous current transfers paid: RoW. The distribution across household
income classes is the same as for what households receive from enterprises (see xvi
above).
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xlv (Government,Rest of the world)...Rb001

KBP6911]J: External account of primary incomes and current transfers: Current
international co-operation paid: RoW.

xlvi (Accumulation,Rest of the world)...Rb144

KBP6913]: External account of primary incomes and current transfers: Current
external balance: RoW.

3 Balancing and disaggregating the SUTSAM

As mentioned before, Stats SA’s ST and UT are consistent with the SARB NA. This allows a
SUTSAM to be constructed that aggregates up to the macro SAM in Table 2. The SUTSAM
reports a single wage earnings account and a single household account. For most applications it is
useful to disaggregate both. The dimensions along which they are disaggregated depends on the
application and available data. While we are constructing a SAM which can be used in a wide range
of applications, our primary application will be to study the impact of new technology adoption
on the economy.

In our previous work (Davies and van Seventer 2020a, b), we worked with the single household
of the SUTSAM and focused on the functional distribution of income. In the work going forward
we want to be able to explore impacts on the size distribution. For South African SAMs intended
with general use in mind, it has become conventional to split the households by income or, more
commonly, consumption distributions. We think that this disaggregation will be adequate for
examining new technology adoption. Most of the immediate impact of new technology adoption
is within production activities, directly influencing the distribution of income between gross
operating surplus and wages, and between wages of different types of labour. The SAM shows
how income from these sources are distributed among households. This will depend on the pattern
of occupational skills and capital ownership within whatever household structure is adopted. We
think that can be adequately captured using a household disaggregation based on consumption.

Past South African SAMs (for example, van Seventer et al. 2019) have disaggregated the wage
earnings account by education level or by occupation. The current SAM is intended to be used to
examine impacts of technical change on occupations and tasks related to them. We therefore focus
on an occupational disaggregation. This entails splitting wages within activities (see ii above) and
exploring the distribution of occupations across households (see ix above).

It is less usual to split the GOS (or capital) account in SAMs. However, since the technical change
in which we are interested is largely embodied in capital, we do make such a split in the current
SAM. This is explained in iii above and discussed in more detail in Section 4 below.

The SUTSAM was disaggregated across labour income, capital income, and household groups
using the 2018 and 2019 LMD data (Stats SA 2020a and 2021a), the AFS data (Stats SA 2020b),
and the 2015 LCS (Stats SA 2017) data, respectively. Since the SUTSAM is balanced, this can be
set up such that it results in imbalances for the household accounts only. This is achieved by first
disaggregating the wage earnings by occupation for each activity using the 2018 and 2019 LMD
data (see ii in the previous section) as well as the rental incomes from capital using the AFS data
(see iii in the previous section). Summing across activities and including foreign earnings (see xli
and xlii in the previous section) results in total labour income for each occupation group and total
income for each type of capital stock.
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Next, household outlays are disaggregated across household expenditure groups for each
commodity and for each of the other outlay items (taxes, transfers, and savings) using the 2015
LCS data. Since the commodity classifications of the SUT's before and after the benchmarking are
reasonably close, the data extracted from the LCS for use in the 2015 SAM (van Seventer et al.
2019) is used here for the 2019 SAM. For two commodities (p024: Pasta and food n.e.c. and p041:
Basic chemicals, fertiliser and pesticides), the 2015 SAM offers more detail, and their 2015 weighted
averages were used. For a number of other commodities, the 2019 SAM requires more detail than
the 2015 SUT but in all these cases, the LCS does not offer more detail than what is used for the
2015 SAM. In these cases, the proxies used for the 2015 SAM are applied here to cover the extra
detail of the 2019 SAM. For p057: Wastes, scraps, there is no LCS data and the distribution of
household expenditure across household consumption groups for p056: Oth manufacturing was used
as a proxy. Similarly, for p705: Menbership orgs, p106: Recreational & cultural, p107: Oth serv n.e.c., and
P108: Domestic serv, the LLCS extraction for cosrv: Other services n.e.c. of the 2015 SAM was used as a

proxy.

Next, total household outlays for each household group were derived by summing across all
commodities and other outlays. Total household outlays must equal total household income for
each household income group, and we use the former as the benchmark for the latter.

Initial shares of household income by source—wages & salaries by occupation (see x above),
income from all types of capital (see xii above),’ dividends and vatious transfers—were obtained
from 2015 L.CS data (see x and xii above).* These shares were then applied to the total outlays of
each household income group. Finally, the household income accounts were balanced using a
biproportional scaling method, also known as RAS (Miller and Blair 2009: 313-36). In doing so,
all other non-household-related entries of the SUTSAM as well as total household outlays do not
change. The result is a fully disaggregated micro SAM with detailed wage and rental earnings and
detaile