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SOME ISSUES IN SOUTH AFRICAN PERSONAL
INCOME TAX REFORM
R. I. M1RRILEES$
J. A. DOCKEU:
l . Introduction
Over the past few years considerable attention has been given to reforming the
South African tax structure. Within this overall structure, many of the more contentious
issues involve the personal income tax, and particularly the proper definition of its
basel) It is reasonable to expect that future reform in this area will follow the pattern
in Western countries, where there is widespread agreement that current income tax
structures can be improved by broadening their bases. This consensus is prompted by
considerations of equity, and recent pronouncements by the South African revenue
authorities also reveal concern with this goal of taxation. However, it is a well-establi
shed
tenet of economic theory that there is often a trade-otf between equity and economic
efficiency, and broadening the tax base could lower etTIciency, particularly in a de-
veloping economy such as South Africa.
Ideally tax reform should aim to bring the prevailing tax structure more into line
with some normative ttideali, in which the trade-Off between equity and efficiency is
suitably resolved. Only by reference to a norm of this nature can each individual reform
be properly designed and evaluated. Unfortunately as soon as a tradc-otT is involved no
ttbestb choice is apparent, and there is a risk that proposals for tax reform will follow
overseas trends without due regard to South African circumstances. On the other hand,
proposals may be met by objections from interested parties that are empirically un-
founded but intuitively plausible. We believe that the establishment of some normative
target for tax reform in South Africa is a prerequisite to resolving these issues and an
attempt has been made here to examine the features of an ttideal" personal income tax
base and the extent to which a broad tax base is equitable and eHieient.
Before we can continue, more precise definitions of the concepts equity and ettieiency
are needed?) Equity is usually defined as the equal treatment of taxpayers in equal
positions (horizontal equity) and suitable discrimination between taxpayers in unequal
positions (vertical equity); the eiticiency criterion demands that taxation should alter
the market-determined allocation of resources as little as possible.
Overseas literature has tried to unify these two criteria coherently and take
institutional constraints into account A this has resulted in a concept known as the
comprehensive tax base. The overall thrust of this concept is to make the term income
as wide as is administratively feasible for tax purposes, thus subjecting as many sources
e Department of Economics, UNISA, Pretoria.
I) In this article we examine only the tax base, ignoring the other dimensions of the ove
rall tax structure
a tax unit, assessment period, and progressivity. Many of the arguments that are often pu
t forward
as constraints on reforms to the base originate in these other dimensions, (see. for exam
ple. Blum &
Kalven (1963)), but we believe that features of the other dimensions should not be accept
ed as
necessary constraints on tax base detinition, and have generally ignored them.
2) In addition to equity and efficiency, simplicity is often put forward as a target of t
ax reform. but we
feel that it is more appropriately viewed as a constraint on the degree to which the equi
ty and
emciency principles can be followed, and consequently do not discuss it in detail.
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of pet NUlllli economic potter to taxation as pOssible. The intuitite appeal of this defi
nition
lies in the fact that if all sources 01’ income are included in the tax base less room eX
ists
for horizontal inequities and unintended resource misallocation will be reduced. It is
to these issues that the ensuing discussion directs itself.
l "W equityweflieieney tradcvnff in tax thmr)
An tlidealii tax base must balance equity against ellicieney, but the two main
branches of tax theoryil) , ET and OT take difTerent positions on this issue.
Advocates of equitable taxation place primary importance on horizontal equity and
therefore insist that the tax base be broadened as far as possible within administrativel
y
feasible limits. The starting point for their "ideal" income tax base is the Simons
tlelinitioniU according to which income is seen as consumption plus increase in net
wealth. Because of the constraints imposed by economic, political and administrative
institutions, this ideal is unattainable. A derivative of the Simons definition of income
.
called the comprehensive tax base (CTB). has therefore been devised that is claimed to
be the most equitable tax base possible?) The CTB-eoncept will lead to individuals
with equal income being taxed equally, regardless of the source of this income or the
use to which it is put. All possible sources of income should therefore be included in
the tax base. but speeihe proposals as to what "ineomeii should include differ, depending
on the degree to which institutional constraints are considered binding. Among the
suggestions are that:
(it) capital gains, gifts, and bequests should be treated as ordinary income, whether
realized or not. provided that allowance is made for averaging and loss offset;
(b) corporate source income should be integrated into the individual income tax base.
whether or not distribution occurs. which implies that a separate corporate
income tax should be abolished;
(C) all imputed income, such as for instance housewives services, should be included
in the tax base; and
(d) income should be defined in real terms, which calls for an adjustment for inhation.
Unfortunately although the CTB is specifically designed to meet the equity
criterion. it fails to provide for the stequal treatment of equals" unless liequalityii i
s
interpreted in a rather narrow sense. As Feldstein (1976b) has shown, for horizontal
equityti) to be meaningful one must assume that all individuals have the same tastes
(identical utility functions) and ditTer only insofar as they possess difTerent amounts o
f
a single homogeneous type of ability (single income souree).7) As soon as it is recognize
d
that tastes ditl’er and that dillierent sources of income exist (such as labour income an
d
income from capital) horizontal equity is impossible and a tlcomprehensive" tax base
cannot be unambiguously defined. Ambiguity leads to arbitrary distinctions and
Cchptions. and arbitrary distinctions and exemptions are the essence of horizontal
inequity. The CTB therefore cannot claim to be equitable. In the real world where
tastes and income sources dill’et’ complete equity is impossible.
ln contrast to the supporters of ET. the proponents of optimal taxation theory
consider the eqtnty aspects of taxation to be secondary. and their primary concern is
M We follow Musgi’nye (107(7) in distinguishing between equitable taxation theory (ET) an
d optima
taxation theom (()I).
4) Stnions (1938),
5! Discussions of the (’TB can be found i/m’r aliu in Bittket’ er (I/., (1968). GOOdC (19
76), Hat’bet’ger
(WW) and Klein (I976).
We are concerned here mainly nith the hori/ontal dimension of equity. The vertical dimens
ion is
less’atleetetl h)- the 1;th base than by other facets of the total tax structure.
l h. tor example. individuals are assumed to derive tlill’ering levels of satisfaction fr
om leisure, the
intontc Ln nhieh does not tax leisure 7- cannot be equitable.
t)
s.



with the economic efficiency of a tax system )) Although these theorists have provided
useful insights they have so lar been unable to apply their principles to complex real-
world tax problems They define efficiency by reference to Pareto optimality, but in
these terms the only elhcient tax is a head tax that cannot be avoided by a change in
behaViour By this criterion a comprehensive mcome tax is obviously inefficient, but a
head tax is unacceptable on equity grounds as it totally overlooks the ability- to- -pay
principle. We li11d.then that neither ET nor OT with the equity- efliciency trade- off 1n
’11 manner that is wholly convincing or suited to the requirements of practical tax
reform?) and that this is at least partly due to the impractical terms in which especiall
y
the latter variant is defined.
lf absolute horizontal equity is unattainable. and an eilicient tax (head tax)
unacceptable, various possible tax bases and rate structures with dilTerent combinations
of horizontal equity and efhciency can be viewed as competing alternatives. The CTB
is only one of these. but it does have great value as a starting point for evaluating tax
policy. Feldsteinls criticism that the CTB cannot lead to horizontal equitylo) can be
interpreted as an attack 011 the traditional definition of equity in terms of equality
rather than 011 the equity concept itself. Not only is some intuitive notion of equity
widely supported, but evidence exists that when an income tax structure is perceived
to be inequitable, taxpayer resistance and consequent erosion of the revenue yield can
resultm If the traditional definition of equity is discredited because it is unattainable
.
it should be redehned in more practical terms and not simply relegated to a lesser role
in tax reform. In attempting 11 redefinition of this nature, it is helpful to recall that
fairness may well be a better synonym for equity in this context than equality has
proved to be. It is in this regard that the CTB proves attractive. It exhibits what we
may term ttperceived equityll and while we stress the vagueness of this concept it
cannot easily be dismissed. The CTB consequently forms the point of departure for
the ensuing discussion, where we will concern ourselves mainly with exceptions that
could or should be made before the CTB is adopted as a suitable norm of tax reform
in South Africa.
3. Horizontal equity
The horizontal equity of the CTB has been questioned because the concept ignores,
firstly, individual differences in tastes and endowments, and, secondly, the consumption
of public goods. We have already pointed out that horizontal equity as it is normally
interpreted cannot be achieved. Nevertheless, this criticism overlooks incomels role as
a proxy for personal welfarem A proxy variable such as income is needed because
personal welfare, which is the true variable to be taxed,13) is unobservable and hence
not measurable. If such factors as tastes, abilities and the satisfaction derived from
work and available leisure were amenable to measurement. welfare could be taxed
8) See Bradford & Rosen (1976). and Sandmo (1976).
9) See Musgrave (1976).
ID) Feldstein (I976b).
l I) For a study of taxpayer resistance in Israel. see Ben-Porath & Bruno (I977). Vogel (
1974) discusses
the Swedish experience.
12) Apart from income, two alternative proxies for personal welfare are wealth and expend
iture (con-
sumption). We have concentrated on the income tax because of its universal popularity and
 the
maxim that "an old tax is a good tax". A wealth tax is, in any case, usually considered t
o be a
complement to the income tax rather than a substitute. An expenditure tax may be preferre
d to an
income tax on efficiency grounds, since under the former income from capital is not taxed
, but an
income tax is preferable on equity grounds. The expenditure tax has the added disadvantag
e that it
is more expensive to administer. and less suited to developing countries such as South Af
rica (as
demonstIated by the experience of India and Ceylon) Sec Kelley (I970).
13) Despite occasional attempts to revive it, the benefit principle does not command sufh
cient suppon
as an 11lte1n11t1ve to the abil1ty- to- -pay principle to detain us here.
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directly; to suggest that the proxy variable embrace features that cannot be included
in the true variable is futile. The makeshift nature of the surrogate tax base must be
acknowledged, and the definition of equity applied to it must be consistent with this
limitation. It is consequently quite legitimate to apply the requirement of ltequal
treatment of equalstl only to measurable economic power, and theexclusion of tastes,
endowments, psychic income, or leisure does not weaken the validity of equity as a
goal of income taxation, or of a tax base that excludes these factors as anormative
target of reform.
The exclusion of public goods from the tax base has also been seen by some com-
mentators as a source of inequity. A taxpayerls consumption of public goods contributes
to his welfare in a manner completely analogous to private goods. It has consequently
been argued that income must be defined to include this consumptionm In the case of
many public sector activities, this reasoning would simply constitute a plea for the
benefit principle of taxation, which we have dismissed as inappropriate. The benefits
that can be legitimately excluded from the tax base on these grounds include those derive
d
from the basic function of government, pure public goods characterized by nonappro-
priability, and the so-called merit goods that society desires should be made available
to all persons as a matter of principle. The benefits in other areas of government activi
ty
are less general, but we must assume that such activities are only undertaken after the
appropriate analysis of benefits and costs. If, in addition, user charges cannot be levie
d
to finance particular activities, the inclusion of the benefits of these activities in th
e defini-
tion of income is likely to be undesirable or simply infeasible. Fortunately, any resulta
nt
inequity is likely to be insignificant, as the negotiation that is so essential to the po
litical
process will tend to apportion the beneflts rather widely over the taxpaying population.
The legitimate limits on the definition of the tax base that we have discussed thus
far dealt with income as a surrogate for welfare. In addition to this role as proxy, inco
me
is related to welfare in another way, because it is one of the latterls major constituent
s.
This dual relationship blurs issues of income definition. because there is a temptation
to tax a personts income regardless of whether or not it contributes to his welfare.
Personal tax structures have always excluded subsistence-level income groups from
their attentions, and devoted particular consideration totaxpayersl non-discretionary
expenses, such as necessary medical expenditures. This suggests that the proper target
of dillerentiated taxation is not simply welfare, but rather ttsurplus" welfare over and
above some socially desirable minimum. Clearly. welfare stems from net rather than
gmss income, but is the dillierenee between these two aggregates determined solely by
the ttexpenses of earning income"? We believe that it is not. Income that is translated
directly into an expenditure that the taxpayer cannot avoid does not appear to add to
his t’welfzirell in the sense that the latter concept has when visualized as an appropria
te
tax base. On this interpretation, non-discretionary expenses should be excluded from the
tax base in the same way as the income-earning expenses usually catered for.
. _ Turning to discretionary expenses. i.e. expenditures which are willingly incurred,
it is customary to permit Hsocially desirable" expenditures as offsets against tax liabil
ity.
The objections most frequently raised to this procedure point to the progressive nature
of the implicit government subsidy to taxpayers. and the failure to weigh these indirect
publieexpenditures against the direct ones provided for by the fiscal budget. As these tw
o
objections can be met where necessary by substituting tax credits for exemptions and
compiling a tax expenditure budget for public scrutiny, there seems to be little remainin
g
ObjCCllOll to exploiting the convenience of the tax system to distribute these benefits.
l4) See, for example, Aaron (1069). and Breton (1969).
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To summarize. a delinition ol’ the personal income tax lmsc that departs from the
basic Simons (lelinition of income by ignoring (lillieriny, tastes and endowments. and
excluding the consumption of public goods, is nevertheless compatible with the huri/on-
tal equity criterion interpreted in a less slriet sense than usual. This criterion is als
o
not necessarily infringed by the exclusion of non-tliscretionary expenses or socially
desirable discretionary expenses.
The discussion thus liar retlects the development of the ("I’ll concept in the literature
.
As yet, nothing explicit has been said about the relation between ellieiency and the ("Hi
and we turn now to a discussion of whether ellieieney considerations should hi allowed
to erode this tax base.
4. Efficiency
All taxes other than a Iratl tax distort personal behaviour and are therefore in-
ellicient. The ellieieney criterion consequently requires rate structures to be devised t
hat
minimize the elleet of taxes on the supply of factors of production the SU-L’llllCtl
disincentive etl’eet.
The CTB has the advantage in this regard of spreading the tax burden as broadly
as possible. A given amount of revenue can thus be collected with lower marginal tax
rates than would be possible with a narrower base. If the supply elasticities of tlill’er
ent
factors of production were equal, the (i’lili could eonsequently he expected to minimi/e
disincentiveSJn) But, of course, it is quite likely that these elasticities will diller.
An economically "ellicientii tax system set to collect a given amount of revenue
would then require that the (litl’erent sources of income be identitietl, their supply
elasticities determined, and the least etl’eet on their supply imposed by taxing the in-
elastic sources at higher rates than the elastic sources."’) ’I he two major factors ol p
m-
duetion are labour and capital. The question is therefore how to treat income from
capital and labour respectively for income tax purposes.
4.l Income from labour
An income tax reduces the net wage rate. This generates an income elleet which
increases work ellort and a substitution ell’eet which decreases work ell’ort. A
positively sloping supply curve implies that the substitution elleet dominates while
a backward sloping supply curve implies that the income elleet tlmninatexm ’l he
net elleet will depend on how the taxpayers subject to the various income scales
react. In general those at the upper end of the income scale have more llexibility in
deciding the number of hours to he worked, but are motivated less by changes in
net wages as other factors such as prestige and interest in ivnrk may dominate.
Employees at the lower end of the scale have less Ilexibility in their work etl’m’t
response but also face lower marginal rates.
The participation of married women as secondary income earners in the labour
force is generally more wage elastic than that of primary income earners. Inadequate
Child care deductions and high marginal rates underjoint returns lower the incentive
to work. On ellieiency grounds, based purely on the supply elasticity of lahotnz
it would therefore be better to tax secondary earners at lower rates than primary
earners. The equity argument, however, with special reference to the family unit,
15) ll is clear that a proportional tax rate structure WUllltl have lexs. disincentive el
leet than a progressive
one because the usual negative substitution etleet ix determined by marginal rates; while
 the income
elleet is determined by uverage rates,
16) Baumol and Bradford (1970).
I7) The substitution elTeCt depends on the marginal rate of tax whercax lhe NICUIHC ellee
t depends on the
average rate. The marginal rate determines the net wage at the margin and (him the amount
 xaei’itieetl
for a unit addition to leisure.
’5



may contradict this. The issue of the tax rate to be applied to.married women is.
however, part of the broader question 01’ the appropriate tax unit.
With the exception of the case of working wives, empirical studies on work effort
have been unable to find clear evidence of disincentive effects. These studies have
included the higher income groups, and these are the people likely to be most
affected by increases in the tax base. The first major study by Breakw) surveyed
306 self-employed accountants and solicitors in England. 01 these 77 per cent
claimed that their work effort was not afTected by taxation, while 13 per cent reported
disincentive effects and 10 per cent incentive eiTects. This study was followed up in
1968 when 70 per cent Claimed no elTect. 18,9 per cent disincentive effects and 11,2
per cent positive incentive effectswl These results hardly point to substantial
disincentive effects for higher income groupsfml
The results from studieszll of the lower and middle income brackets also indicate
little influence of marginal tax rates on work effort. The available evidence con-
sequently supports the view that the elasticity of the labour supply curve may be
very low, and therefore the influence of taxation on labour supply should be
minimal.
4.2 Income from capital
It would seem that this source of income can be less easily dealt with than was the
case of labour income. This is so not only because income from capital takes
various forms, but also because some forms of capital income are taxed partially
under a different tax structure_namely. the corporate income tax system. In South
Africa, additional problems arise because capital gains are not taxable and some
forms of savings are treated more favourably than others.
The taxation of income from capital distorts the Choice between present and
future consumption. Most worrying is the fact that full taxation of income from
capital might reduce the savings rate. In any developing country capital is a scarce
resource and favourable treatment of capital income can be seen as part of a develop-
ment policy.
The savings rate does not influence the long-run steady growth rate but it does
influence the level of incomefm) Over the short-run however the growth rate will
accelerate above the long-run equilibrium rate as the economy moves from a lower
to a higher savings rate. A more pragmatic view would be that the long-run is a
series 01’ short periods and in that sense increases in the savings rate do inhuence
growth rates. It is significant that a survey of South African firms revealed that
the availability of capital was considered to be a greater restraint on expansion
than its costfml
It might thus be argued. on efficiency grounds, that only labour income should be
taxed or. equtvalently, that consumption should be used as a tax base.311 The
arguments against the consumption tax base are mainly based on equity grounds
18) Break (I974).
19)
20)
Fields and Stanbury (1971).
Everybody claims to know of people who have cut down on work etTort due to high marginal 
rates.
Although one cannot deny that these cases exist they must in the light of available evide
nce be
consudered the exception to the rule.
1-or a rcvxew ofthe cmpn’lcal studies on this topic. see Institute for Fiscal Studies (19
73) p. 24. and
Brown and Levm (1974).
This Issue 13 discussed in most standard macro-economic texts,
Brown (1975).
The_desn’ability and feasibility of a graduated consumption or expenditure tax is discuss
ed in
Institute for Fiscal Studies (1078),



25)
26)
37)
28)
29)
because the exclusion of interest income from the tax base gives favourable treat-
ment to the more wealthy. This is so because interest income accrues disproportion-
ately to the wealthy. Feldstein (1978) also shows that it is only under a special
condition that a tax on labour income will be etlieient. This special condition is
that the choice (marginal rate of substitution) between present and future consumpw
tion must be independent of the quantity of leisure consumed. This condition will
seldom be met in practice.
Based on these arguments it would seem that no justification exists for excluding
income from capital from the tax base. This income might, however. be. subjected
to more favourable treatment than labour income, but such treatment must be based
solely on efficiency grounds and justified by empirical evidence that the favourable
treatment does stimulate additional saying. Unfortunately. the available empirical
evidence is ambiguous on this point. and the issues involved LIFO cmnplex.m Saving
can be stimulated by a variety of policies. which vary in their inlluenee on equity
The problem is to predict the died of alternative policy packages ueeurately
While qualitative analyses of tax effects on saving aboundm) quantitative analyses are
scarce and their results are inconclusiveFW
In 1978, South African gross domestic savings amounted to R10 539 million
and consisted of private savings worth RI 866 million, company savings of R2 063
million, government savings of R1037 million and depreciation allowances of
R5 573 million. As far as the personal income tax is concerned private savings
are the major component to consider. Private savings however only constitute l8
per cent of the gross domestic savings. Income from private savings consists mainly
of the proceeds of savings accounts with deposit-taking organizations such as
building societies and commercial banks, and the Post Ohice Savings Deposits.
defence bonus bonds. institutional savings such as life insurance and annuities
and dividend receipts.
In terms of the previously stated efliciency principle. the optimal taxation of these
sources of capital income requires a knowledge of their supply elasticities. One
should therefore know the interest elasticity of household savings. The traditional
view, known as uDenisonis Lawl’, assumes that the savings rate is essentially
constant and unaffected by changes in the tax system or other changes in the
real after-tax rate of return on capital. This view has lately increasingly been
Challenged?) Since Lin income tax both decreases the ufter-tzix rule of return
on capital and transfers resources from the private to the public sector. the
national savings rate and capital-lubour rzltiosm’l can be affected. ll saving increases
positively with increases in the rate of return. and the public propensity to
save falls short of the private propensity to save, an income tax will retard capital
accumulation. In a capital-scarce economy this might have considerable elliciency
effects. In the long-run it would seem that if the supply elasticity of szn’ing is greate
r
than that Of labour, a case can be made on elliciency grounds for a lower tax I’ZIlt’
For a comprehensive discussion of these issues, see M USgl’LIVC (1903).
See Hall R. E. and Jorgenson D. W. Application 0/ HIV r/iem’_1’ 0/" (I/Ilz’lmmi t’u/u’m/ 
(I(THllllli/UIIUIL
Fromm (1971) for a list of references.
See for example the studies in Fromm (I971).
Boskin (1978).
Franzsen (1979) suggests tlnu the investment iillowunte emientl) peinnitetl undei inc eoi
iipiiiiyiiu
may serve to stimulate capital intensity in the South African economy. It seems reasonabl
e to beliew
that favouring capital income relative to labour income in the personal tax structure cou
ld lime
similar repercussions by making capital acquisition Cheaper. On the other hnndt 21. stud)
 bx Bromi
(1975) reveals that the factor-price ratio has little influence on capital intensity in l
hlx euimxrj.
because local technology is largely imported.



on the former. This view can be tempered if it is felt that interest income accrues
mainly to the wealthy, in which case the effective tax rate on Interest income ean
be increased as one moves upward on the income scale (through the use of dimmlsh-
ing exemption levels).
A second issue in the taxation of income from capital as far as the income tax
is concerned is the influence of the dill’erential treatment of sources of capital income
on resource allocation. Under the South African tax laws most interest income is
taxable, although subscription shares and special indefinite-period shares in Build-
ing Societies are tax exempt; interest on savings with the Post thce is fully or
partially exempt; and interest from Defence Bonus Bonds, 8 per cent and 7 per cent
Treasury Bonds. Premium Bonds. second series Premium Bonds and 6 per cent
Treasury Bonds (conversion issues) is tax exempt. Premiums on life insurance
policies are subject to an abatement, and contributions to pension funds and
annuities are tax exempt on payment, while lump-sum benefits received under these
schemes upon retirement are also treated favourably.
Clearly, treating these income sources more favourably than other forms of
saving must have allocational effects and therefore efficiency costs. It is also evident
that these forms of savings are considered socially desirable. No clear evaluation of
this aspect is possible unless some sort of implicit or explicit cost-benefit calculation
is made of the various alternative means of obtaining the desired objectivesfm)
4.2.1 Taxation of dividends
30)
31)
This is an area of considerable controversy since corporate profits are taxed in the
hands of companies while the profits distributed to the individual shareholder are
again taxable. In a sense. the argument of double taxation in this case is a valid
one.31) In South Africa this argument is countered by allowing (at least) a 33%;
per cent deduction of personal dividend income to compensate for its taxation
at the corporate level. A further benefit that must be kept in mind is that the
capital appreciation of shares is not taxed.
Some authorities feel so strongly about the double taxation argument that they
would prefer to tax all corporate income as if it were in the hands of the share-
holders. Using this procedure, this source of revenue can be taxed at the same
rate as other sources. The integration of the personal and company income taxes
has been extensively debated in the literature on the Comprehensive Tax Base.
where the conclusion has usually been that integration is essential for equity
purposes. Equity in this context is determined by the complex relationship
between the normal personal tax. the company tax. and the capital gains tax.
lf the issue is simplified by assuming that capital gains are treated correctly (we
discuss this issue below) and complemented by a retained profits tax. then the
attractiveness of integration will depend on the position taken on the equity-
eflieieney tradeolT. ln advocating integration. the CTB proponents are led by
principles of equity: as we have pointed out above. however, this literature is
generally less sympathetic to the efheieney criterion than we believe is warranted
The extent and significance of the inellieiency introduced by these measures is a subject
 for empirical
an’CSllgttIlOli. Both supply and demand conditions need to be examined and this lies outs
ide the
scope of this article. Btu it is no longer adequate to assume - as we can at the aggregat
e level w
that supply must be stimulated. The appropriate frame of analysis is income taxation with
in the
context of the entire capital market. If incentives for saving are to be allowed at all, 
they should
be tocusse’d on the most interest elastic types of desirable saving.
An opposmg argument is that a separate company tax is justified because the benefits of t
he incor-
porated form of busmess undertaking are conferred and protected by the state.
8



in South Africa. If we are prepared to tax income from capital at preferential
rates, integration becomes less attractive.
In 1969, the Franzsen Commission rejected integration on the grounds of
administrative feasibility, but it is likely that administrative capacity will have
changed over the intervening 10 years. A more significant argument is that
integration will not permit the abolition of the company income tax, which will
still be required in order to prevent widespread opportunities for tax avoidance.
The advantage of integration is thus merely that it allows better synchronization
between the rates at which capital and other income is taxed than is possible with
the present system, but this is hardly a pressing matter if we are prepared to
accept the argument based on efficiency grounds and tax capital income more
leniently anyway. Integration does not, therefore, appear at present to oITer
benefits warranting the requisite investment of additional administrative resources.
It would entail a radical change of tax laws and, if necessary, the issue of double
taxation can be more easily relieved by devising appropriate schemes for exemp-
ting a portion of dividend income from tax liability.
4.2.2 Capital gains taxation
Since taxpaying capacity is measured by consumption plus additions to wealth,
all capital gains, whether expected or unexpected, realized or unrealized, regular
or fluctuating, should be part of the tax base. From an equity point of View there
can be no objection to this statement. With no capital gains tax there exists a
strong motive to receive capital income in preference to operating profits in the
form of dividends or interest. This incentive will increase as one moves into higher
tax brackets. Different tax liabilities will result at given levels of income, and
vertical equity will be affected because tax progressivity will also be influenced.
In implementing the equity principle where capital gains are concerned, one is
confronted by two issues: That of realized gains32) and that of unrealized gains.
Realized gains should be taxed at ordinary rates; to cater for the volatility that
might apply to this income source an averaging procedure could be used.33l
The taxation of unrealized gains is problematical, 21s it might imply a tax
liability which cannot be paid because the individual lacks the necessary cash.
On equity grounds this source cannot be exempted since it represents an increase
in economic capacity. The taxation of only realized gains would be unfair and
inefficient, and discourage the selling and re-investment of assets H the so-called
locked-in effect. No locked-in effect would occur if accurate annual evaluation
of assets were possible. Some assets, such as quoted shares, are amenable to
periodic evaluation while others, such as works of art, are not. The most direct
way out of this problem is to tax accrued gains at the time of death or upon
transfer if they were realized at that time. If averaging is allowed for. the locked-in
effect would be reduced greatly.
The case for taxing capital gains rests heavily on the equity principle. Are
there efficiency arguments that point towards not taxing capital gains? Clearly
if not taxing capital gains results in an increase in risk-taking and risk-taking in
turn leads to higher rates of return, a higher growth rate will result. This is by no
means an unchallenged point of view34). Furthermore, even if increased growth
were substantial, the exemption of capital gains from the tax base would be a very
32) Gains which result from the sale of assets other than those held in the ordinary cond
uct of business,
33) Some adjustment procedure for inflation will also be needed A see Brinner (I973).
34) Feldstein (1969).



arbitrary way of stimulatingy it. Many forms of capital gains are also unconnected
with economic growth: Activities such as land speculation, buying art. coins.
precious stones, etcetera are examples. One could devise more direct and effective
incentive measures to enhance the risking of investment in new products and
processes which are essential for growth.
5. T ax reformiW
The South African tax system is well established and its advantages as well as
disadvantages are institutionalized. In these Circumstances it is difficult to talk about
aspects of optimal tax design as such and the question of tax reform is much more
important. One is therefore more concerned with the movement from an existing situa-
tion towards a preferred system. No formal derivation of the optimal speed or path of
adjustment will be discussed heref") and we will concentrate instead on the more practica
l
aspects. It must be realized that frequent fundamental changes in tax structure (or
threat of such action) increase uncertainty. and will thus obviously influence economic
elliciency. The expectation of future tax change distorts current behaviour without
even the ollsetting benefit to the government of an increase in tax revenue. The general
rule as far as tax changes are concerned is therefore that they should be kept to a
minimum, thereby also keeping uncertainty to a minimum.
A dilTerent kind of horizontal inequity also occurs with tax changes. On the basis
of existing laws, individuals make commitments that cannot be changed costlessly. If they
are forced to sell assets due to a tax change capital losses might be incurred. and indiv
i-
duals who were equally well off before a tax change may not be so after the change. Many
examples of this come to mind. A sudden taxation of housing subsidies will imply a
capital loss. The sudden introduction of a capital gains tax will affect share prices
detrimentally: such a measure will imply an unfair capital loss for people who happen
to hold their wealth in this form rather than in other assets. In perfectly operating
markets and in the long-term. apparent tax advantages are offset by differences in wage
rates or asset values. But in the short run a Change in tax rules will affect different
individuals differently. Optimal tax reform would therefore require a balancing of this
kind of horizontal inequity against increases in efheieney and the llequal treatment of
equals" kind of equity.
The obvious. but at the same time most difficult to implement. way of dealing with
losses occasioned by legislative Changes would be to compensate the losers. Fringe
benefit taxation can be dealt with in this way. Arbitrary losses due to tax law changes c
an
also be avoided by enacting the changes with delayed effective dates. The delayed
elleetive dates might be fairly far into the future (say. 10 years). In this way arbitrar
y
losses can be reduced. The postponement of tax law change will lower the present value
of an individualls capital losses. The taxation of capital gains, for instance will cause
capital losses but these will be reduced by the postponement of the effective date and
people will have ample time to adjust their actions and redirect their Flow of resources
in the required direction.
6. Conclusion
. This article set out to examine the merits of a tax base that is as broad as possible.
since it has been argued that this will best serve the equity criterion. Equity. it was s
een.
is an ambiguous concept, especially it taste dilTerenees and more than one income source
are concerned. Furthermore. equity is not the only criterion for the evaluation of a tax
35) 53;: eomprehensive discussion of the tillilierenee between tax reform and tax design.
 see Feldstein
)a .
3(1) See Guesnerie (1977).
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system. Etliciency must be considered and the efhciency criterion does not necessarily
imply that different sources of income be taxed at the same rate. A trade-otT between
emciency and equity must therefore be acknowledged. Any tax change will have to be
dealt with via a cost-benefit approach: lmplicitly or explicitly one will have to decide
whether the gain in terms of, for example, equity is enough to compensate for the loss
in emciency.
Finally, the influence of a changing tax law on individuals in dilTerent positions was
considered. It is clear that frequent tax law Changes are counter-productive. If, after
careful evaluation, it is decided that laws must be Changed. this should be done graduall
y
so that those affected have enough time to adjust to the new conditions.
Our analysis has certain implications for the South African income tax system. In
terms of efforts to broaden the tax base the South African authorities must be commended
on their performance over the last two years. The substitution of credits in place of de-
ductions is a significant improvement on the previous regressive nature of the treatment
of non-discretionary expenses. Of even greater significance are the moves currently being
envisaged to include fringe benefits in the tax base. This inclusion clearly implies grea
ter
equity, while based on our analysis its emciency effects in terms of reducing work effort
are likely to be negligible. One must however point out that any legislative changes of
this magnitude should not be introduced immediately. It would be preferable to enact
the envisaged legislation with an effective date that lies in the future. This will allow
 the
gradual adjustment of remuneration packages in accordance with such legislation.
While the present tax base shows numerous departures from the rigid comprehensive
tax base (CTB) _ mainly with regard to imputed income, gifts and inheritances _ we
find these departures to be relatively benign. Especially with respect to imputed income,
the measurement and administrative problems might be of such a nature that inequities
caused by these exclusions from the base cannot be eliminated.
A major exception to the generally satisfactory nature of the current tax base is the
treatment of income from capital. We have discussed the need for empirical evidence
in order to judge the need for the more lenient treatment of income from capital for
efficiency reasons. In the absence of unambiguous evidence on this matter. we are incline
d
to feel that in the case of a developing country such as South Africa priority should be
given to capital accumulation and that lenient treatment should therefore be continued.
However, the current pattern of this treatment seems dubious. The total exemption of
capital gains in particular seems to be unwarranted on equity grounds and also to have
questionable allocation (efhciency) elTects. Specific proposals as to how this shortcomin
g
should be eliminated are not considered here. Here we concentrated on the individual
income tax and consideration of the overall treatment of the taxation of income from
capital lies outside this framework, as it is only with reference to the total capital ma
rket
that it can be evaluated. It is however felt that any drastic Changes should once again
be enacted with a postponed elTective date (perhaps as long as l0 years) in order to
minimize capital losses by market participants who will thereby be able to adjust to the
proposed changes.
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A PROPOSED METHOD TO QUANTlFY THE POSSIBLE
IMPACT OF ALTERNATIVE SECTORAL ECONOMIC
DEVELOPMENT STRATEGIES ON CERTAIN
SOClO-ECONOMIC OBJECTIVES
D. Mullins and CF. Scheepers;k
The appropriateness of alternative economic strategies can be properly assessed
only if they can be evaluated in terms of whether the various economic objectives that
are implied by such strategies and that are implicitly or explicitly embodied in a eountr
yls
overall economic policy are realised or not. In view of the multiplicity of national
economic objectiveness which there may be in a mixed economy and for which govern-
ment is basically responsible, there is usually no single economic strategy that has an
absolute advantage over others in regard to the achievement of all economic objectives.
This is the old and well-known policy problem: in the economic field the pursuit of
certain objectives often militates against achievement of others, especially in the short
term. The necessity for a properly founded strategy and for certain policy objectives and
policy priorities to be based on such a strategy speaks for itself in a situation of limi
ted
national resources. Until now researchers have devoted a great deal of attention to the
development of macro-eeonomic models by means of which the eHects of alternative
policy strategies can be quantified. In this way it has been possible to test the emcacy 
of
certain measures for the achievement of stated objectives.
Relatively little research has been done to date on the reconcilability of specific
overall economic policy objectives with the ability of the various sectors in the economy
to give effect to them. In the nature of things this is a far broader subject and far mor
e
dithcult to embody in a quantifiable form or model. The introduction of the input-
output table by W. Leontiefl) was an important breakthrough in the endeavour to develop
such an analytical instrument since it not only reflects the technical relationships of r
aw
materials and production factors in the production process quantitatively but also
reflects the inter-dependence of the various sectors within the economic system. The
input-output table in its formal or mathematical form accordingly opened the way for
sectoral analyses within the framework of the national accounts. Not only does this
table in both its original and its technical coelhcient form provide 21 detailed picture 
of
the economic structure of a country, but in its model form it can be used to quantify
important economic relationships at the sectoral level in such a way that they can be
reconciled with the macroanalyses conducted by means of econometric models.
it Both authors are attached to the Economic Planning Branch of the Office of the Prime M
inister,
Private Bag X455, Pretoria, 000i. The contents of this article are the responsibility of 
the authors
and do not necessarily represent the views of their employer. The authors would like to t
hank
Mr. C. van der Merwe and Miss A. S. Ferreim for their contribution to the article.
1) Leontief, W. L.: "Quantitative Input and Output Relations in the Economic System of th
e United
States", The Review qf’Em/Iomics um/ Slulixlic’x, Vol. XVIII, August 1936. pp 105425.
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Apart from the Eeonumic Dexclopment Programme for the Republic of South
AlTlCLLU which was the tirst attempt in South Africa to use the inputeoutput
model for purposes of analysis, various other research projects using this model have
been launched sinee. For example. T. A. du Plcssiszl. and C. F. Scheepersit) used the
model for divergent reasons to establish certain growth determinants in the South
African economy. The former quantilied various growth l’zictors to demonstrate how they
were manifested at the sectoral level. Seheepers 0n the other hand used the method to
determine the total elTect the import replacement process which has been and still is a
very important source of growth in South Africa a had on the balance of payments by,
in particular, highlighting the direct import leakage element as well as the indirect
effect on imports. Other studies in which the input-output model was used are those
of S. J. P. Du Plessisl) and D. Mullinssl.
The method used by these researchers to analyse South Africuls economic structure
and growth, viewed historically, did provide certain broad guidelines for future policy
so far as South Afrieals development strategy is concerned. N0 specinc attempt has,
however, yet been made to use the input-output model to draw up a framework in
which the contributions of various sectors to specific economic objectives are systemat-
tieally set out. Such a framework could be very useful in the formulation of an industria
l
policy and strategy since it would make it possible to take into account the ability of
individual sectors to make a contribution to speeihc objectives. The physical-economic
ability of sectors to make a contribution towards the realisation of certain objectives
over the short and long terms depends of course to an important extent on their utilisa-
tion of the eountryls scarce production factors. The input-output model provides the
quantitative framework for such a calculation by means of the so-called industry multi-
pliers concept. The value of this quantitative criterion, which will be taken as the mode
l
for purposes of this article, can only be properly assessed if the main technical feature
s
of the industry multiplier are briefly described.
1 . Industry multipliers
The formal mathematical form of the input-output table serves as the basis on
which the model (industry multipliers) is developed, therefore it is desirable to look
briehy at the input-output table before discussing the industry multiplier as an
important product thereof.
I) (’pmpilett by the Qttice of the l;et)iit)iiiie Adviser tn the Prime Minister. now know
n as the Ottice
ut the Prime Mintsten Economic Planning Branch
Du Plessis. T. A.: The Industrial GI’UWI/l PuI/m’u am! the Real Forces of Economic Expans
ion in
.Suu/li Afrn’u. l916/17A e1956/57. Unpublished thesis. Pretoria, 1965. Du Plessis makes L
ise of an
adapted model by HUllIS B. Cherry, Shunturio Shishido and Thunehiko Watanube to quantify 
the
growth contributiqns of imports, exports, domestic final demand and technological changes
 in the
South African nntlonztl economy.
3) Scheepei’s. C. l:.: Div I/Jr/vn/ run Invqerwrmuging (1/) (lie ()nmmg en Sumexte/ling v
un Suid-Afrika
xv Invucrc. 1926274963 1,64. Unpublished thesis University of the Orange Free State, I969
.
4) DH PleSSis, S. P .l.: "titt’eetive TuritT Protection in South Africa". The South Afric
an JUHI’WI 0f
Lennonmzs’, Volt All No. 2, June I976. m) l587170.
5) Mtillinstl); Die MoenI/i/m lmpa/t mu in (Im/w/It’li/w a/"lblu/e lelundelixlmikol 0/) d
ie SuideA/itikuanxe
Izlt’omtmw. met speytflckc t’erttilwulg N(hI’lIl/litVleltlHIL’ en In/tonm _ ’n ()ndermek 
gebaseer op die
go/trm/t van Inwt-Uitxemnultw, Unpublished thesis University of the Orange Free State. 19
77.
IJ
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TABLE 1 --THE INPUT-OUTPUT TABLEU
Outputs 1 Intermediate Final demzmd/ Total
demand/outputs outputs gloss outputs
Inputs i l j m 1 (i (3 i s 1 15
g / Xii .Yii Xim C1 Gt 1 ii i SI 1 E1 Xi
a i . i . 1
5 1 QUADRANT 1 1 QUADRANT II i
4) i _ _ t 1
.E i I. X11 .ij .Yim i (1 ! 01 i Ii 1 Si 1 Ei i X1
’0 1 1 i
Q) t . i 1
E i
23 t i
E 1 H i an an xnm i C11 1 On In 1 L n 1 En i X11
A 1 W _ 1 7, , , i, _ _ 7 Ae,A 7 W iv, L i 7
i 1 1
m i W W1 W j Wm WC W( W 1 W x 1 Vt/h hV
E4 T Ti Tj Tm T( i Tu Ti Ts i T1 T
r- t 1
:3 P i P1 Pj Pm Pp I P(. P1 J P8 1 PE 1 P
E ; i i i i 1
E ! M M1 Mj Mm j MC MG 1 MI 1 Ms 1 ME i M
i t 1
QUADRANT III 1 QUADRANT IV
Total 3 t 1 1 1
Gross 1 X1 X1 Xm C 1 G 1 1 s 1 E 1 2
Inputs 1 1 t
i i i I
where:
X ,: (Xij) W: intermediate production How matrix (transaction table with .m
the sales of sector 1’ t0 sectorj); ........................... 1
with i : l n
j : I m
4i : Ci #57 Gi Wt 11 4r Si 1 E1 "7 sales ofsector i to final demand: ....... 2
with Ci 2 final sales /0utputs of sector 1’ to households:
G; it- current purchases /inputs by government from sector 1’:
li w-r that part of total gross fixed investment produced by sector i (N.B.: this is
not a fixed investment in sector 1’ itself) or. in other Words. sales /outputs
by the various industrial sectors that are regarded as capital goods;
Si i change in the inventory levels throughout the economy of the products of
sector 1’ during the period to which the table relates:
l) The input-output table as set out here symbolically dichrs from the available South Af
rican input-
output tabla in that imports are shown as a row vector zmd not as a negative final demand
 com-
ponent. For the reasons why the South African ianit-output tables cannot be used for this
 study
in their normal form and also for the method folloxxed in converting the Iziblcs. see Mul
lins. 1).:
0p cit. pp 904);
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E1 2 exports of sector 1’:
m
Xi .; Z (xii Jr F1) :2 total production /outputs of sector i; .............. 3
j::l ’ . ’
Yj ’lr Mj :: Wj 74A Tj Pj Mj : purchases by sector j of primary inputs
and intermediate imports; ............. 4
where Yj :: W1 -!- Tj 7-1- Pj
with Wj remuneration of employees in sectorj;
Tj 2 net indirect tax paid by sectorj;
Pj gross operating surplus (before tax) of sectorj;
Mj - , intermediate imports by sectorj;
H
Xi 2 (xi; Yj jfe Mi) gross inputs of sectorj; .................. 5
’21 m
According to equation 3. however, Xj (ifi j) also equals 2 (Xij -1- F1)
1:1
n m
X (X11 ole Yj __I_ Mi) ’7: E (X11 4’ h)
1’:1 11:1
Gross inputs/production ,: Gross outputs /production.
l.l Direct linkage
The activities of a sectorj have a direct effective on sector i. where the latter is
linked to the former in its production process as the supplier of inputs in the form of
raw materials and/or services. The extent to which any sector will be affected by the lev
el
of production activities in seetorj will depend. on the one hand. on whetherj makes any
use at all of intermediary inputs and, on the other. on the structure of the demand for
intermediate inputs purchased, e.g. whether this demand is concentrated on one specific
product or is spread over a wide range of such inputs. The causes of a specific input
structure are not easy to determine. although it can be stated with a fair degree of cert
ainty
that technological factors, the size of the market, labourr’capital cost ratios and so fo
rth
are of decisive importance in this connection. The total interaction, that is to say view
ed
from both the input and the output side. of industries can be summarised in the so-
culled transaction table of the input-output table (see equation I.) From this it is also
possible to deduce a so-ealled technical eoemcient matrix which summarises the structure
of this interaction quantitatively as viewed from the input side. The technical coefficie
nt
matrix (viewed according to columns) then represents the economic-technical input
structure determined by the production processes of various sectors. For a specific
sector j the direct intermediate inputs from other sectors are expressed quantitatively
as follows in relation to sectorjk own total production:
Xij
7_ (In- Where (1’ l n): ......................................... 6
Xi
with .Yij purchases by sectorj from sector i:
X,- totul outputs /production of sector_/:
. By dividing each elentent in each column of the transaction table by its correspond-
ing production, new matrix A containing technical coeliicients is obtained;
16



Each element in a given column of the technical coefficient matrix can already be
seen as a kind of multiplier which will express the direct effect on the production level
of the raw-material-producing sector in physical terms. According to this criterion,
therefore, the latter sector is directly and linearly dependent on the production level o
f
the sector to which the input is supplied. This norm of dependence can be expanded to
include other economic magnitudes such as employment, income and imports, to which
we shall return later. It should be remembered that these so-called structural relation-
ships may change over the longer term and that provision will have to be made for this.
Although the technical coefficient matrix therefore formally forms the basis of any
input-output model it is, however, also of great economic significance in itself. The
matrix provides an explication of the direct linkage of a specific sector with other in-
dustries through its purchases of raw materials and vice versa. The linkage of a sector
with other sectors naturally does not stop at the direct level since the suppliers of raw
materials, in turn, link with the sectors that supply raw materials to them. This further
stage of inter-dependence can, however, also be investigated to some extent by means of
the technical coefficient matrix. This capacity of the input-output model will be discuss
ed
next.
1.2 Indirect linkage
An increase in the production volume of a particular sector therefore leads, irrespec-
tive of the cause thereof, not only to an additional production in those sectors to which
 it
is directly linked, but also to an increase in production in all sectors to which it is
indirectly linked. The extent of this so-called indirect linkage is closely related to, i
nter
alia, the level of development of a countryis economy _ that is to say, the structure of
production, demand and foreign trade are of decisive importance. In general it is found
that the higher the level of development (mainly because of specialisation), the more
linkage there is in the production process.
The input-output table is also a closed national accounts system, that is the input
is always equal to the output, sectorally as well as at the national level. It can theref
ore
be manipulated mathematically to quantify and reconcile the specific interrelationships
between various economic magnitudes at the sectoral and macro-levels. That, however,
not being the subject of this article the emphasis will be on the indirect or secondary
relationships of the production activities of a specitic sector with those of other secto
rs
in the economy, irrespective of the cause of the original increase in production.
The Leontief inverse or the so-called inverse of the technical coefiicient matrix,
With the technical coefficient matrix as its basis, reliects the total, simultaneous, dir
ect
and indirect (secondary) linkage effect. It can be set out briehy as follows: The Leontie
f
inverse is deduced from equation 3 after x1, has been replaced with aux, - see
equation 6.
At the national level, therefore, the following national accounts identity is deduced
from the input-output table:
X : (I_A)-1.F;1) .......................................... ..7
Where (I _ A) 4 : R : Leontief inverse (inverse coefiicient matrix)
In : n X n _ identity matrix
A 2 technical coemcient matrix
1) X : AX 4, F
(X _- AX) : F
C#A)X : F
X 2 (l - A) F
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The elements of the Leontief inverse matrix have great yalue for economic analysis,
like the elements of the technical coemcient matrix. The inverse of the techmcal co-
efficient matrix, (I 77 A) ,1, is expressed as follows:
r11 rlm
. . n
7’11 . rim (1 l
- (i z 1 . m)
ruj rum ............................ 8
Each element m of this Leontief inverse matrix viewed on a columnar basis provides
a quantitative criterion for the total backward linkage, i.e. the total direct and indire
ct
inputs required by specific sectors from other sectors to make a production increase of
one rand or one unit possible. This criterion is known as the industry multiplier and
has great potential for analytical purposes which are dealt with in more detail below.
1.3 The Industry Multiplier Conceptl)
The simplest industry multiplier that can now be calculated directly, deduced from
equation 8, is the so-called production or output multiplier. This industry multiplier is
equal to the direct and indirect impact on production throughout the economy following
a unit change in the physical production level of a particular sector. The multiplier for
a particular industry (sayj) can be calculated as follows:
Output multiplier for sectorj : 2 rij: ........................................ 9
with r11 as in equation 8.
As has been said, the fact that the input-output table is linked with the national
accounts as well as with other important economic magnitudes makes it possible to
determine a wide variety of direct relationships between them. What was dealt with above,
for instance, was intersectoral production relationships. It is relatively easy to expand
the sectoral multiplier concept from. say, the production level to, for instance, labour
or incorne on the basis of the relationships that there are between production and these
economic magnitudes on a sectoral basis.
Certain of these relationships are already Clear from the analysis of quadrant III
of the input-output table (Table I) and also from equations 1-6 where the purchases
of certain primary inputs bear a direct relationship to total purchases or production
value for the industry. With the aid of this direct relationship between primary inputs,
raw materials, imports etc. and production per sector the technical input coefhcient matr
ix
can be used Via the ordinary Leontief inverse in terms of production by means of a simple
cross-multiplication step so that the direct and indirect impact on these magnitudes of
changing production levels in specific sectors can be quantified. In multiplier terms, th
is
1) The development of industry multipliers is based mainly on the pioneering work of Moor
e, F. J.
and Petersen, J. W.: hReglonul Analysis: An interindustry model of Utah", The Review afEc
onomics
and Smtfsticsa Vol. XXXVIIL November 1955, pp 368383, and the later contributions by Hirs
ch,
W. Z.: "tinterindustry Relations of a Metropolitan Area", The Review of Economics and Sta
tistics,
Vol. XII, November 1959, pp 360-369, and Miernyk. W. H.: Impact of Ilze Space Programme o
n
a Local Economy, West Virginia University Library Press, Morgantown, 1967, pp 104-117.
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means that it is possible to establish what the total effect on the demand for primary
inputs, imports etc. will be if a specific sectoris production increases by say one unit 
or
R1, regardless of course of what caused the initial increase in production. Later in the
explanation of the model it will be shown how certain exogenous changes in the final
demand can be linked to the multipliers as primary growth determinants with special
reference to the process of import replacement and export promotion. As an illustration,
the calculation of three kinds of industry multipliers is shown below, namely:
industry income,
industry employment, and
industry capital multipliers.
(a) Industry income multiplier for sectorjl)
n Y1
: 2 r1; . ......................................................................... 10
1’21 Xi
where:
r1,- 2 an element in the Leontief inverse;
Yi 2 Wi -i- T; -’r P1 2 an element in the row vector of the added value vector;
Xi 2 outputs /production of sector 1’;
and the industry income leakage multiplier for sector j
n Y1
: 1 2- Zrij. ; ............................. . ...... . ........... 11
1’21 X
(b) Industry employment multiplier for sector j
n I);
:- 2 r1; .--; ................................................ 12
1’21 Xi
where:
rjj 2 an element in the Leontief inverse;
b1 2 net incremental change in labour in sector i ;
X1 2 production /0utputs of sector 1’;
(0) Industry capital multiplier for sector j
11 k1
-. E r11 .#; ................................................ 13
itl Xi
where:
m 2 an element in the Leontiefinverse;
k1 2 net incremental change in capital in sector i :
Xi 2 production /outputs change in sector 1’.
l) The multipliers shown here are average ratios. The use of mean ratios is acceptable in
 comparative-
statistical analysis but may cause problems in dynamic analysis. For instance, so far as 
the lncqme
and capital multipliers are concerned, it is necessary to use incremental ratios when sho
rt to medium
term projections are made of the course of economic developments at a sectgrai level. Thi
s Is at
any rate the simplest method of allowing for dynamic elements in the economic growth proc
ess m
the multipliers.
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2. The Model
As has been said. it is now possible. after determining the industry multiplier
relationship in terms ol’ the input-output model, to link it with the various growth
stimulants deriving from the final demand so that its effect on, for example,_ economic
growth in general but also the sectoral structure can be determined quantitively. This
method or model is fundamental to the Economic Development Programme for South
Africa. which is based on the assumption that a certain final sectoral demand structure
for goods and services will result in :1 particular sectoral supply structure of goods an
d
services as well as a certain demand for lzihmir and capital. The basic national accounts
equation or identity on which the model is based is as shown in equation 7,, namely:
X 7 (I A)".l-’; ................................................ 14
where:
F r: final demand vector.
In this form, therefore, it is not a closed model but is nevertheless capable ol’
quantifying the effect of alternative development strategies on the economy on a partial
busis and of bringing out the expected contributions of sectors to economic objectives
by means of multipliers!)
The main assumptions underlying the model are that it reflects a situation of equi-
librium in the economy in which the existing production capacity is fully utilised and
that there is a given comparative situation vis-zi-vis other countries. The model can now
be used, for instance, to estimate how a given amount of capital can be used in the
various sectors of the economy to maximise certain economic objectives such as employ-
ment, the generation 01’ income, etc. The method used to quantify the effect on the
various economic objectives is, first, to determine what change there will be in the pro-
duction of the various Sectors (equation 15.) if a specific industrial strategy. e.g. exp
ort
promotion or import replacement, is followed and this. in turn. leads to the available
capital being allocated to the various sectors in a particular way. and not necessarily
to all sectors.
11 In
Production change : fij i ((l /( Ern._)).cj): j r l m i: n: .............. 15
ietl X
where:
/t’,’
__ e: eupital/yield ratio of sector i:
Xi
m
and 2 (’j (5 (total capital available for investment)
/" l
(j. wherej : l n. is a vector of capital expenditure allocated according to sectors
in the light of the particular strategy chosen, ie. whether the objectives are to be achi
eved
through import replacement or export promotion or both. For purposes of definition
this vector is accepted as given. In practice there are various methods of calculating su
ch
it vector. (This is discussed in detail in section 3.2) It is also important to note that
 this
method does not mean that the initial investment effect on the economy is also taken
into account. The results of the model relate only to the effect on the economy of the
operation of businesses within certain sectors. If it is intended to quantify the initial
impact of investment too. more information about the capital structure of each sector
will have to be collected.
I) It is possible toconstryet the model in uAelosed form. but at great deal of additional
 research in
this eonneetimi is i’eqturetl. In particular, It Wlil be necessary to link :1 maero-growt
h model func-
tionulh to the mput-output tzihle Lind to make the input-output table more dynamic.
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The’second step in the calculation is to determine what the effect of the production
changes in the various sectors. as calculated in equation l5.. will be on income (equatio
n
16.), imports (equation 17.) and employment (equation 18.) in total.
m-in "7:53:11 )1 Y1
lncomc change :: Z ng : E (( Em .- ). A_Xj); .............. 16
j: 12:1 i::-l Xi
mgn mg." II VI
Income leakage effect ,: Z (’i-er ___. 4le W 2; ((1 ._.,( 2. m. -)). Lv.X,-);. . . . l7
j’:l j :1 irrl Xi
mgrz mgn n bi
Employment change 2 E Abj : Z (( E ru._). AXj); ............... 18
j: jzl 2’21 X1
3. Practical application of the model in respect of South Africa
The problem of the optimisation of scarce production factors vis-h-vix various
economic objectives may be approached from two policy points of view. The first is
that a policy involving more direct intervention by the authorities is assumed and that
direct control is applied to the development of the various sectors of the national
economy. To a large extent the principles of the market mechanism are discarded since
high priority is given in the development strategy by government to certain sectors
which, according to certain norms, can realise particular economic objectives more
efficiently than others so that they are blatantly favoured over other sectors. The secon
d
possible approach, which accords better with practices in a Western economy, is to
follow a policy involving more indirect intervention by government in the operation of
the economic system. This approach is far more general and is not aimed so much at
specific sectors; the market mechanism is allowed to exercise the function of selection
itself so that scarce production factors are channelled to specific applications to achie
ve
certain economic objectives. The sectoral development pattern that flows from this is
not therefore the product of a deliberate sectoral development policy, but merely a
consequence.
3.1 Sectoral multiplier analysis in respect of South Africa
We proceed now to estimating the possible impact of the changes in production
levels in the various sectors on certain national economic objectives in accordance with
the theory of industry multipliers as set forth in section 1.3. For purposes of this arti
cle
the results are discussed only on the basis of major sectorsl).
The most important information is presented in Table 22). This table shows, among
other things, how additions to the capital supply and the labour force in the various
major sectors of the economy lead to additional production and the generation of in-
come as well as the degree of backward interaction resulting from the expansion of pro-
duction in the various sectors and specifically the degree of dependence on imported
goods and services. Columns 1 to 3 of Table 2 contain the traditional incremental capital
.
income and labour production ratios, that is to say the ratios that apply if the inter-
dependence of the various sectors of the economy is left out of account. Column 3
shows, for example, the extent to which the labour requirements of a particular sector
increase as the result of a unit increase in the production of the sector concerned.
1) Department of Statistics: Input-Oufput Tables. 1975, Report No. 097716703, Government 
Printer,
Pretoria, 1977, was used as the basis for the calculations. , a .
2) Appendix I shows, on exactly the same basis as Table 2, incremental relationships for 
the sub
sectors of the economy.
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TABLE 2: MAJOR SECTOR MULTIPLIERS FOR THE SOUTH AFRICAN ECONOMY
Seem r
Manufacturing)
Electricity, gas and watcrlf
Constructionl)
C ommerce1)
cation
Services
Incre- ,
mentaI 1
capitaI
yield ratio
(Direct)
gCapital ’
BASED ON THE 1975 PRODUCTION STRUCTL
2
Incre-
mental
income
yield rati
(Direct)
x; GDP
0
3
Incre-
mental
labour
yield ratio
(Direct)
ALabour
4
C apital
Yield
ACapita
Indirect)
multiplier
(Direct &
5
Income
Yield
1
Indirect)
muItiplier
A Income
(Direct &
6
Import
leakage
yield
multiplier
Almports
(Direct &
I ndirecl)
RE
7
Labour
’ yield
multiplier
ALabour
(Direct &
Indirect)
8
Income
capital ,
multiplier
A Income
(Direct -1
Indirect)"
9
Import



leakage
capital
multiplier
5; Imports
(Direct #1-
Indirect)
10,
Labour
capital
multip1ier
A Labour
(Direct _;
Indirect)
f, Produc-
tion 1
Per unit 1
A Produc-
tion
Pcr unit
0,634
A Produc-
tion
Persons
per R1
million
1351
a
A Produc
non
Per unit
tion
Per unit
0,863
- A Produc-
A Produc-
non
i
1
Per unit
0.137 1
A Produc-
tion
Persons
per R1
million
178,2
, ACapital
’ (Direct 11-
Indirect)
1
Per unit I
0.602
gCapital
(Direct 41
Indirect)
Per unit
ACapitaI
’ (Direct 4
Indirect)
Persons
per R1
milli’on
124,4
0.159
0,988
0,732
0,255
0,613
0,346
0,582
0,805



0,677
63,7
489
a
60,9
162,9
133,8
35,5
145,7
0,907
0,004
0,91 1
0,804
0,902
0,924
0,938
1) The multipliers in columns 8 to 10 represent the weighted average multipliers for
cannot be deduced directly from columns 4 to 7. The total production of each sect
0,076
0,062
93,1
110,9
99,8
251,6
195,4
54,0
196,2
0,008
0,128
0,039
0,021
0,008
60,4
60,8
the various sectors making up a particular major sector and
or was used to weight the calculations of these multipliers.



These ratios are of course needed for estimates of the direct as well as the indirect
effects of a unit increase in the production of a particular sector on specific economic
magnitudes, that is the effect on all the sectors of the economy through the linkage of
sectors, using the technical as well as the Leontief matrices (columns’4 to 7). As has be
en
explicated theoretically, these ratios are the so-called industry multipliers (see equati
ons
9# l3). Column 4 shows, for example, the extent to which the capital supply of a
particular sector and all the other sectors i nteracting with it backwards. whether direc
tly
or indirectly, will have to increase if its production increases by one unit.
If it is assumed that capital is a relatively scarce production factor in South Africa
at this stage, the multipliers can be manipulated further to identify sectors which,
according to these ratios, will optimise the application of capital in relation to the st
ated
objectives of employment, income generation, dependence on other countries, etc.
(columns 8 to 10 of Table 2). In calculating the multipliers the direct and indirect effe
ct
in both the numerators and the denominators of the ratios concerned are taken into
account. For example, the multipliers in column 10 show the extent to which employment
in the economy as a whole will increase if the production of a particular sector is expan
ded
to the degree that an increase of R1 million (direct or indirect) results in the producti
on
capacity. This effect naturally depends largely on the degree of backward linkage of the
sector whose production expands. The effect that such expansions of production capacity
may have directly on the production levels Of the sectors that have to supply the necessa
ry
additional capital goods and/or on imports of capital goods, as well as indirectly
through linkage, however, was not brought into account at this stage of the calculation.
As has been stated, detailed information which is not yet available would be required
for this.
Because of this shortcoming the multipliers in Table 2 will understate the actual
ultimate effect on the economy as a whole of production increases and expansions of
capacity.
Apart from the above-mentioned shortcomings, the multipliers presented in Table 2
and in Appendix 1 are also subject to other limitations, of which the following are perha
ps
the most important. In the first place, the standard incremental ratios in columns 1 to 3
of Table 2 were used as basis in calculating the various sectoral multipliers. These rati
os
may naturally be affected by various short-term factors such as the state of the business
cycle so that they may be subject to great fluctuations from year to year which makes it
risky to use the ratios for one particular year for analytical purposes. In an effort to
solve this problem the ratios in the first 3 columns of the table were calculated by mean
s
of production functions appropriate to data which mostly covers the period from 1960
to 1975. The ratios concerned therefore in fact represent the average of these ratios as
they applied over the period mentioned as a whole. It has also already been pointed out
that the average capital and labour yield ratios, as well as the technical input structur
es.
undergo structural changes over the longer term, and the same is naturally true of
marginal ratios, although these may perhaps be more susceptible to structural trends:
To the extent to which these ratios will be affected by structural trends in the future, 
that
is to say not only so far as the absolute magnitude of the multipliers is concerned but a
lso
their relative magnitude, the results of this exercise will be inaccurate.
In the final analysis, it is extremely difficult in studies based on the input-output
model, to have regard also to the possible effect of changes in the production structure
on the distribution of personal incomes, savings etc.. and therefore on economic growth
and employment over the longer term. To resolve this problem it will in all probability
be necessary to make use of a relatively large closed econometric model incorporating
the input-output model. No such model is yet available for the South African economy
and it is probable that none will be available for a considerable time.
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Despite these shortcomings in the multipliers as presented in Table 2 (columns
4 _ 10) the fact that certain indirect effects have been taken into account and that they
are deduced from the application of capital nevertheless makes them an instrument With
which the possible effect of Changes in the sectoral production levels on the total deman
d
for capital. labour and imported goods can be measured instead of the ordinary incre-
mental ratios often used for this purpose (columns 1 H 3, Table 2). Provided that the
shortcomings referred to above will not have a substantial effect on the various melti-
pliers, at least not so far as their relative values are concerned, certain useful deduct
ions
can therefore be made from Table 2.
Purely from the point of view of capital utilisation. it seems as if at this stage it
would not be in South Al’ricals interests to develop its industrial sector at all costs.
especially not when its income generating ability is compared with that of the primary
sector. According to the figures in column 8 of Table 2 considerably more income is
generated per unit increase in the capital supply in the primary sectors of the economy
than in the manufacturing sector while there is no substantial difference between these
two sectors in regard to the creation of additional employment opportunities (column
10). In agriculture. however, considerably more employment is created per unit increase
in the capital supply than in the other two sectors. It should also be taken into account
that employment in agriculture cannot always be considered fully economically active.
From this it must also be deduced that any development strategy in South Africa will.
in the first place, have to be aimed at developing the primary sectors to the full extent
allowed by demand and cost factors and the availability of natural resources under
present or expected conditions.
In fact. in view of the relatively big difference in size between the income-eapital
multipliers concerned in the primary and secondary sectors it seems even as if, from this
point of view, it might be to South Africals benefit to exploit even marginal opportuniti
es
in the primary sectors rather than placing too much emphasis on industrial development
as such. Naturally this is not to say that there are no individual sectors in the industr
ial
sector in which eapitall in terms of the creation of income and employment opportuni-
ties, cannot be better utilised than in the primary sectors (see Appendix I). More atten-
tion will be devoted to this matter later.
In regard to the position of manufacturing relative to the other sectors. excluding
the primary sectors, it is interesting to note that. apart from construction in the ease 
of
the creation of income and commerce and construction in the ease of the creation of
employment opportunities. capital utilisation is better in manufacturing than in all the
other non-primary sectors. However. there is a high degree of interdependence between
the manufacturing sector and the other non-primary sectors of the economy so that there
cannot. be any question of developing the industrial sector at the expense of the other
non-primary sectors over the longer term.
From column 9 of Table 2 it is also Clear that, as might be expected. the expansion
programmes initiated in manufacturing show far greater import leakage than the expan-
sion programmes initiated in the primary sectors. In fact. according to the multipliers
concerned the manufacturing sector has the greatest import leakage of all the sectors
distinguished in Table 2. In the light of the fact that. as has already been pointed out.
expansion programmes initiated in the manufacturing sector also produce considerably
less income (i.e. added value per unit of linal product destined either for domestic
consumption or for export) per unit of capital invested than expansion programmer,
initiated in the primary seeton it will not lie to South Al’ricais advantage from a balan
ce
of payments point of view either to promote exports of industrial products at the expense
of. for example, primary products. But attention must be drawn again to the fact that
the greater direct and indirect imports of capital goods that may accompany such expan-
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sion programmes have not been taken into account in these multipliers. The deduction
above may be invalid if the expansion programmes initiated in the manufacturing sector
have a smaller import leakage in respect of capital goods than those in the primary
sector. It is doubtful whether this is a real possibility, however. especially if one bea
rs
in mind that strictly speaking only the import content of that portion of the additional
capital goods used Up in the production processes over a period of one year. i.e. the
import content of the additional annual depreciation that will result from the expansion
programmes. should be taken into account.
3.2 Sectoral content of a general development policy and strategy
As has been said. it is assumed, when one talks of a general economic development
policy. that certain policy measures (fiscal. monetary. protective. etc.) are applied whi
ch.
although they are not always aimed directly at influencing particular sectorss do even-
tually have such an effect on the sectoral development pattern that certain national
objectives will be achieved or not. Probably the best illustration of this approach is to
 be
found in the most recent Economic Development Programme for the Republic of South
African In this programme an indication is given of the sectoral development pattern
that will have to form the foundation to ensure that the economy grows at an average
of 4,5 per cent per annum over the longer term after certain general policy adjustments
have been made. An attempt will now be made to show how the model can be used to
conduct certain tests in order to determine whether the effect of certain general policy
adjustments on the sectoral development pattern can be reconciled with the achievement
of certain national objectives given the limited capital resources available to us.
For such a test it was found practical to use the 8th Economic Development Pro-
gramme (EDP)’3) as a criterion to establish whether alternative _ perhaps more efficient
_ allocations of capital to sectors could have taken place that would have served ob-
jectives such as economic growth, employment. strengthening the current account of
the balance of payments and reducing South Africals dependence of foreign trade and
capital more effectively. It was established to what extent employment, the GDP and
imports and exports envisaged in 1981 in the EDP would differ if R1 000 million were
allocated to individual industrial sectors in four different ways.
In regard to these four different sectoral allocation structures it can be assumed that
they were the result of a speeilie development strategy. In the case of Strategy 1. for
instance. the aim of the sectoral application of available capital (R1 000 million) is to
promote economic growth to the maximum. so that economic growth will be stimulated
in all the Ilcapital savingli industrial sectors. i.e. sectors with income-eapital multip
liers
that are higher than those for the country as a whole. at the expense of the remaining
sectors. It was assumed therefore that R1 000 million more would be invested in the
tlcapital saving" sectors and R1 000 million less in the other sectors than was envisaged
in the EDP. The reallocation of this R1 000 million took place in such a way that the
production of the various sectors initially. i.e. before the effect of the increase or de
crease
in investment had completely worked through in the economy, increased or decreased
by the same percentages, depending on whether a particular sector was a capital saving
sector or not.
In the case of Strategy 2, i.e. the strategy aimed at maximising provision of em-
ployment. exactly the same procedure was followed and in this case it was further assumed
that the policy measures would result in the ttmwlh ol the so-called labour intensive
ll ()liice ml the ECUIIUIHN Atixisci tn the Pumc Minister l,immmh lh’wlupnu’u/ /Um,’ul/NN
I4’ fin l/li’
Republlr 0/ South Africa 1978e-1987. Volume 1. Govctnment Printer. 1979.
3) Ollice ol’ the Economic Adviser to the Prime Minister: L’cummzie Development Pruyltlmm
t’ jin- r/n’
Republic omeIt/I A/i’iea 1976-1981, Published l977. ’lihe l)th EDP. Volume II. lbitl. was
 not )ct
available when this article was written
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sectors taking place at the expense of growth in the other sectors. The so-called labour
intensive sectors were selected in the same way as those selected for the growth strategy
.
In Strategy 3, in which the emphasis is on import replacement, the point of departure
was that the contribution of a sector to import replacement would be determined by the
relative quantity of the products of the sector concerned imported at present, 1.6. in
relation to total imports of manufactured products. So far as the expansion of production
capacity to replace imports is concerned, it was therefore assumed that imports would
decline proportionally on a sectoral basis. An additional amount of R1 000 million in
investment funds was allocated to the various industrial sectors in such a way that the
production of the various sectors initially increased to the same extent as imports decli
ned
on a sectoral basis. lt should be remembered that, because of the linkage between
industries, total production eventually increased more than imports declined. Further-
more, since a part of the products of all sectors is still imported, this also meant that
the R1 000 million was allocated to all the industrial sectors.
Because, as in the previous cases, the attention in this last strategy is concentrated
on the implications of a reallocation of investment funds at the sectoral level within th
e
framework of the overall availability of funds as determined in the EDP, investment in
the remaining sectors within the industrial sector had to be reduced by an amount of
R1 000 million in some way. For this purpose the basic assumption was that the level
of the domestic demand as well as its structure could not be modified and that further
import replacement would therefore have to take place at the expense of exports. The
relative contribution of the various industrial sectors to total exports of industrial
products was therefore used as the basis for the reduction of investment in the various
industrial sectors by a total of R1 000 million.
In the case of Strategy 4 it was assumed that further export promotion would
necessarily have to take place at the expense of import replacement. The procedure
followed was exactly the same as in the case of Strategy 3.
Before the quantitative results of the four strategies are discussed. it is important
to realise that the method used has several shortcomings which have a negative effect
on the quality of the results and their interpretation The fact that the input-output mod
el
is not closed, for instance. has important implications for Strategy 1, in which the so-
called capital saving industrial sectors are given preference over the remaining sectors.
It must be realised that such an approach assumes without more ado that the demand
structure in the economy will adapt itself to this adjustment to make it possible for
production in certain sectors to increase. In the case of Strategies 3 and 4 the problem 
is
somewhat smaller since scarce production factors are allocated alternatively to import
replacement and export promotion. and this is considerably closer to reality. The impact
of various strategies on the structure of capital formation, consumer spending and even
public sector spending can. as has been stated. not be incorporated in the model. Despite
this partial approach. the exercise does provide important information on the sectoral
structure of South Africa which may be important in the formulation and perhaps the
application of an economic development policy in all its facets.
The quantitative results of. these four alternative industrial strategies aimed at
promoting employment, economic growth and the strengthening of the current account
of the balance of payments are shown in Table 3 and are discussed briefIy below.
Table 3 shows that both Strategies 1 and 2 have a fairly substantial positive effect
on employment as well as on economic growth and the current account of the balance
of payments. It also appears that there is not much to choose between these two strategie
s
in terms of their contributions to the four objectives. Although Strategy I has a somewha
t
greater pos1tive effect on economic growth and the current account of the balance of
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TABLE 3: ALTERNATIVE STRATEGIES FOR ECON MIC DEVELOPM T
Type of strategy
R1 000 million of
capital
(1975 prices)
1 Maximisation
of growth
(GDP)
II Maximisation
of
employment
III with objective
import replace-
ment as
against export
promotion
Employ-
ment
(Persons)
78 470
Absolute contribution in regard to the various
Growth
(GDP)
(R million)
R309
payments
(R million)
objectives
Dependence on other countries
Balance
of Exports 1
1
71
Increase 1
Imports
(R million) 1(Rmi1h’on)
Decrease
(R million)
Net Employ-
ment
(Persons)
Increase
R309 4,- R233
Increase I
_R74
Decrease
-1&R161 4 0,60%,
Growth
rate of the
Economic-
ally Active
Population
increases
from 2,7 0/,
to 2,80%
per annum
Increase 10,69 %
R261 %R164
Decrease
A_R97
Decrease
Growth
rate of the
Economic-
ally Active
Population
increases
from 2,7 70
to 2,82%
per annum



-1 R67
Decrease
4R82 -R479
1
4 1
1
I
1
1
1
t
1
1
WAR397
Insignifi-
WR876 cant
Growth
(GDP)
(R million)
-.L 089 %
Growth
rate of the
GDP
increases
from5 %to
5,16 % per
annum
t 0,76 %
Growth
rate of the
GDP
increases
f romS %to
5,13 % per
annum
40,23 %
Growth
rate of
the GDP
decreases
fromS (f/oto
4,96 0/0 per
annum
Percentage change in regard to the various objectives, measured
in terms of the Control Group_EDP for the programming
period, 197541981
Balance
of
payments
(R million)
44,40 %
decrease in
the deficit
on the
current ac-
countof the
balance of
payments
at 1975 con-
stant prices
37,5 %
decrease in
the deficit
on the cur-
rent ac-
count oflhe
balance of
payments
at 1975 con-
stant prices
11,78 %



decrease in
the deficit
on the cur-
rent ac-
countofthe
balance of
payments
at
1975 con-
stant prices
Dependence on other countries
Exports Imports Net
(R million) (R million) (R million)
3,81 %
increase in
the de-
pendence
on exports
(excluding
gold)
0,86 %
decrease in
the de-
pendence
on imports
1,09 33
increase in
the de-
pendence
on other
countries
(excluding
1 gold)
1,13 %
decrease in
the de-
pendence
on imports
2,66 "A
increase in
the de-
pendence
on exports
(excluding
gold)
0,45 %
increase in
the de-
pendence
on other
countries
(excluding
gold)
7,76 %
increase in
the de-
pcndence
on exports
(excluding ,
gold) 1
4,62 %
decrease in
the de-
pendence
on imports
5,93 ()3
decreasein
the de-
pendence
on other
countries



(excluding
I 801d)
, : J
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payments. Strategy 2, according to the estimates, makes a somewhat large contribution
to increasing employment. Since the reduction of unemployment is probably more
important at this stage than a somewhat higher growth rate, the emphasis should there-
fore be placed more on Strategy 2 from a policy point of view. It must, however, be
pointed out that especially Strategy 1 indicates that export sectors make the most
important contribution to the growth objective and at the same time produce a substan"
tial employment efTect too. This also indicates that if both the growth and employment
objectives are to be attained the import replacement projects will have to be approached
with great care. This will be confirmed when Strategies 3 and 4 are dealt with.
So far as Strategies 3 and 4 are concerned, it is necessary to point out although the
implications of Strategy 4 are not specifically shown in Table 3 these implications
can be deduced directly from the implications of Strategy 3 by merely changing
the signs relating to the latter. From this table it will then be seen that, in contrast
with the first two strategies, Strategies 3 and 4 have almost no effect on employment
in comparison with the control strategy in the EDP and only a very small effect
on economic growth and the state of the current account of the balance of payments.
Strategy 3, that is to say the promotion of import replacement at the expense of exports
should, however, as is to be expected, reduce South Africals net dependence on foreign
trade considerably whereas Strategy 4, that is the promotion of exports at the expense
of import replacement, will havejust the opposite effect.
Given the present structure of imports and exports, it seems therefore as if, from the
point of View of employment and economic growth, it will not be to South Africals
advantage if it were to be decided for strategic reasons, namely to reduce the countryls
dependence on foreign trade, to push on with import replacement at all costs. Purely
from an economic point of view, therefore, an exaggerated pursuit of strategic objectives
by means of an import replacement policy will not necessarily be to South Africats
benefit over the longer term. In fact, in the discussion of Strategy 2 it has already bee
n
pointed out that South Africa could improve its position in regard to employment,
economic growth and the strengthening of the current account of the balance of payments
if the emphasis in the countryls economic development policy were placed on promotion
of exports of labour intensive products. If a choice has to be made between Development
Strategies 2 and 3, therefore, the reduced dependence on foreign markets and products
in the case of Strategy 3, which will, however. be linked to lower growth and employment.
have to be weighed up very carefully against the advantages that Strategy 2 may have
in terms of employment. economic growth and the state of the current account of the
balance of payments over the long term. Another very important conclusion in the
study is that the results of Strategy 4 in comparison with Strategies 1 and 2 indicate
that especially for the pursuit of the employment and growth objectives through an
export promotion policy, some form of discrimination in favour of those industrial
sectors showing the highest labour/capital multipliers will definitely be needed. It may
even be that the sectors concerned are sectors that have not yet substantially entered th
e
export market. Further investigation in this connection will naturally be needed before
more definite conelusmns can be drawn.
4. Conclusion
The main aim of this article was In giw a broad indication of a certain use of the
inpulwmtpul model for analytical and policy planning: purposes. The fact that it extends
tn :1 sectoral basis and, moreover, that it quantitatively expresses the interdependence
of sectors, makes it very suitable as an instrument for the quantitication of the possibl
e
elleets wt. alternative economic development strategies so that their effective contribu-
tions to stated objectives can be evaluated more accurately. It must be stressed again
that this approach is certainly not so sophisticated that it will eliminate or make obsol
ete
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other criteria and methods. Nor, for instance. does it provide a basis for the formulatio
n
and application of a rigoristic or enforceable industrial policy. The fact the method of
quantification lies within the framework of maero-eeonomic analysis and the supply
and demand relationships of the sectors does, however, give it an advantage in that, in
the hrst place, it can provide a complete picture of the possible effects on the economy
of certain policy changes while, in the second place. because it is linked to and reconci
lable
with macro-economic analysis, it forces the researcher to subject the logic of the
assumptions he makes as well as the results ultimately obtained to strict tests.
In conclusion, the possible use of this method for policy planning and implemen-
tation must be mentioned. As has been stated, this model certainly provides further
guidelines to be followed when the countryts economic development policy is formulated
and implemented with a View to achieving the stated national objectives. It should be
realised that government policy exercises an intiuence 0n the ultimate deveiopment 0f
the countryis economic structure within the market system in a wide variety of ways
and at many levels. If the national objectives in the economic, social and strategic held
s
are known, however, and given the limited ability of the country to attain these objectiv
es.
a broad policy strategy such as that presented in the latest EDP can be drawn up by
means of the macro-econometric models. This broad policy framework can then be
supplemented by the sectoral guidelines described above since they are completely
reconcilable with the macro-analysis. This should not, however. result in specific sector
s
being selected for special treatment and preference. It merely provides additional
criteria for the assessment of the effectiveness of policy instruments that are to be use
d
to achieve certain objectives.



APPENDIX 1:
SECTORAL MULTIPLIERS BASED ON THE 1975 PRODUCTION STRUCTURE
La our multipliers Income mu1tiphcrs
1: Labour A Labour A Income A Income A Capital
1 (Direct 41- (Direct 2;, (Direct 4,. (Direct 3,, (Direct 4-
1 Indirect) Indirect) Indirect) Indirect) Indirect)
Sector , -1 . , _
A Capital A Pro- ACapital A Pro- L, Pro-
, (Direct -E duction (Direct ,9, duction duction
1 Indirect) Indirect)
1 Units per Units per 1
1R1mi11ion R1 million
Sectors with both Clothing 1 183,7 215,7 1 0,63 0,74 1,17
labour/capital and Footwear 176,6 244,9 1 0,56 0,78 1,39
income leapitul ConstructionU 168,0 251,6 0,54 0,80 1,53
multipliers higher ; Leather products 141,8 261,0 0,41 0,75 , 1,84
than the coitres- Agriculture 1
ponding multipliers forestry and fishing 1 124,4 178,2 0,60 0,86 1 1,43
for the country as Furniture 1 112,9 226,1 0,40 0,80 , 2,00
whole Textilesl) 100,1 164,7 , 0,43 0,71 1 1,64
Wood 92,5 188,8 ’ 0,39 0,80 2,04
Electrical ’
machineryl) 89,1 142,8 0,48 0,78 1,61
Food 88,8 175,2 0,41 0,80 1.97
. Machineryl) 78,4 128,6 0,45 0,74 1,64
- Rubber products’) 74,3 128,7 0,40 0,69 1,74
Metal productsl) 73,8 132,5 0,44 0,78 1,80
Printing and 72,0 128,0 0,46 0,82 1,78
Other miningl) 71,5 134,2 0,45 0,85 1,88
Sectors with i
labour leapital 1
multipliers higher Transport
than the corres- , equipmentl) 83,5 134,5 1 0,36 1 0,58 1,64
ponding multipliers i ,
for the country as ’
whole
Sectors with i ’
income Kcapital ,
multipliers higher 1 Gold and uranium
than the corrcs- exploitation 1 54,5 70,7 0,72 ,94 1,30
ponding multipliers , ,
for the country as 21
whole , 1
Sectors with both Wholesale and i
labour /C;1pital retail trade 68,6 195,4 0,31 0,90 2,87
and income /capit;11 Other manufac- ,
multipliers lower turing industries 64,0 1 1 10,6 0,40 0,70 1,73
than the corres- Non-metalhc
ponding multipliers mineral produclsU 50,5 1 18,6 0,34 0,81 2,35
for the country as a Paperl) 49,5 . 11 1,0 1 0,33 0,73 1 2.25
whole Beverages and 1
tobacco 45,2 133,8 0.27 0.81 2.96
Basic metalsH 42,5 98,1 0,34 0,78 2,31
Chemicalsl) 37,1 61,2 0,34 0.5-1 1,64
Miscellaneous
services 24,5 196,2 0,12 0,94 8,01
Transport and
communication 15,0 54,0 0,26 0,92 3,61
Electricity, gas and
water 8,7 99,8 0,08 0,91 11,51
________________________
1) The multipliers in columns 1 and 3 represent average multipliers for the various subse
ctors making
up a particular sector and cannot be (1
of each subseclor was used to weight the calculations of these multipliers.
30
educcd directly from columns 2, 4 and 5. The tota1 production
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