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I. MONETARY POLICY AND LARGE SHOCKS TO RELATIVE PRICES:
INTERNATIONAL EXPERIENCE AND IMPLICATIONS FOR SOUTH AFRICA '

I. This note discusses the policy response by a sample of central banks to the
ongoing oil and food price shocks (Figure 1.1), drawing some lessons which can help put
in context developments in South Africa. These shocks amount to an increase in the
relative price of those goods; but in certain contexts they may threaten to raise inflation. The
shocks and their impact on realized inflation is undermining the stability of inflation
expectations and the credibility of central banks in many countries.

Figure 1.1. Food and Price Shocks in Perspective
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2. Mishkin (2007) argues that an energy price shock may not merit a tightening of

the monetary policy stance “as long as the permanent change in relative energy price
does not lead to a change in the underlying trend rate in inflation—a crucial
assumption.” A key question is thus whether and when that assumption holds true, and in
particular, whether it does in South Africa today. We try to answer this question by
examining the reaction to oil and food price shocks of underlying inflation and monetary
policy in South Africa and a number of other countries.

3. The paper is organized as follows. It starts with a discussion of the first and second
round effects of “supply shocks” and attempts to gauge second round effects in South Africa.
It follows with a historical look at monetary policy responses to supply shocks in a number of
countries after the 1980s. We then examine in some detail a number of recent monetary
policy decisions in several inflation-targeting countries to get a sense of what determines
central banks responses to these shocks. The final section offers concluding remarks.

! Prepared by Alfredo Cuevas.



A. First and Second Round Effects of Relative Price Shocks

4. First and second round effects may be hard to distinguish in practice. The first
round effect of increases in certain food and fuel prices is often taken to be their direct impact
on the general price index, although conceptually the indirect cost-push effects on low-
margin goods that use food and fuel as inputs should be considered as first round too, given
the almost inevitable pass-through. In South Africa, food represents 26 percent of the CPIX
basket; gasoline accounts for 5.1 percent of the basket. Using the 2002 input-output matrix,
we estimate that the total (direct plus first round indirect) effect of a 1 percent rise in a broad
set of food items is a 0.35 percent rise in the cost of consumption.” In this note we use a
narrow definition of first round effects for practical reasons, but even then it is clear that
South Africa has a significant exposure to these shocks. Increases in the prices of food and
fuel are often seen as “supply shocks”; however, the ongoing shocks are demand driven on a
global scale, even if from a single country perspective they look like supply shocks. Thus, in
this note we will call them “relative price shocks,” and we will refer to the rise in the prices
of other goods as “underlying inflation.”

5. The second round effects of relative price shocks include their eventual impact
on inflation expectations, wage settlements, and price setting in the economy at large.
These effects propagate through direct and indirect channels—i.e., inflation expectations
might react both to oil price shocks and to headline inflation, which incorporates first round
shocks. Second round effects unfold over long periods of time, and may evolve in complex
ways. For example, a rise in the price of food will boost CPI directly and raise costs where
food is used as an input; but it will also reduce consumers’ purchasing power, depressing
demand for other goods (and/or at a later stage).

6. Some evidence of second round effects in South Africa can be obtained by
looking at certain correlations. The left-hand chart in Figure 1.2. shows correlations
between monthly food and nonfood inflation at various time horizons for the period

January 2000-March 2008, using seasonally adjusted data. An initial rise in food prices (a
shock to relative prices) tends to be followed by upward movements in nonfood inflation,
peaking at lags of about six months. The positive correlations are suggestive of pass-through
from food to nonfood prices; but they are not too high. The right side chart tries to identify
threshold effects by restricting the calculation of correlations to cases in which the change in

* The goods are agricultural products, meats, fish, fruit and vegetables, oils and fats, and several other products.
These goods account for 26 percent of household consumption in the 2002 input-output table. See Statistics
South Africa (2006). CPIX is CPI excluding the interest on mortgage loans.

In some countries this would be similar to the concept of “core inflation.” However, the exact definition of
core inflation varies across countries.



food prices was above its own sample median. We observe that in this case the correlations
are higher earlier, supporting the presence of threshold effects whereby second round effects
are more intense when the original shock is larger; we again observe a peak in the sixth
month, suggesting semiannual price revisions in South Africa. This simple analysis is not
conclusive, though, since food and nonfood inflation might just be responding with different
speeds to some third factor, such as exchange rate changes.

Figure 1.2. Second Round Effects of Shocks to Food Prices
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Sources: Statistics South Africa and IMF staff’s calculations.

7. Further evidence of pass-through from relative price shocks to general inflation
was obtained from Granger causality tests. Granger causality tests using one and two lags
indicate that food and fuel inflation helps forecast inflation in the rest of the price index in
South Africa, but not the other way around. Using more lags in the tests reduces the
significance of the results, but in all cases the higher F statistics are those obtained when
trying to reject the null that food and fuel inflation does not cause underlying inflation in
South Africa.

Table I.1. Granger Causality Tests

Lags: 1 Lags: 2
Null Hypothesis: E-Statistic Probability E-Statistic Probability
FOOD&FUEL does not Granger Cause REST 5.238 0.024 2.309 0.104
REST does not Granger Cause FOOD&FUEL 0.266 0.607 0.034 0.967
Sample: 1998M01- 2008M03
8. Second round effects from the relative price shocks of the last few years appear

to be under way in South Africa. Inflation expectations stand above the upper limit of the
inflation target and growth in the CPIX without food and fuel has been accelerating (Figure
1.3). Thus, in terms of Mishkin’s “crucial assumption” cited above, it seems that in South
Africa underlying trend rates of inflation are being affected by relative price shocks.



Figure 1.3. Second Round Effects May Already Be in Train in South Africa
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B. Historical Perspective on Monetary Policy Responses to Relative Price Shocks

0. In this section, we use regression analysis to characterize the behavior of several
central banks since the late 1980s, by which time the lessons from the 1970’s and 1980’s
oil shocks had been absorbed. In September 2005, in the wake of Hurricane Katrina, which
caused major temporary disruptions to the US oil industry, the Reserve Bank of New Zealand
(RBNZ) kept its policy rate unchanged with the following statement: “Monetary policy will
not attempt to offset the unavoidable first round price effects of the oil spike. However, it will
be used to resist any flow-through to ongoing price and wage inflation.” This statement is
representative of the view that monetary policy should be concerned only with containing the
second round effects of relative price shocks.” We find that the behavior of the central banks
we examine has, on average during the period under study, broadly conformed to that policy
view.

10. We estimated policy response functions for Australia, Iceland, New Zealand,
Norway, and the UK, and Brazil, Colombia, Chile, Korea, Turkey, and South Africa.
These countries now target inflation, although they may not have been inflation targeters
during the entire sample period. The basis of all models is a policy rule that allows for

* This approach can be interpreted as implicitly targeting underlying inflation, whatever the formal target may
be. In fact, there is a small literature on the inflation index one should target in the presence of relative price
shocks. These papers often favor targeting indexes that abstract from such shocks, such as “core” or domestic
inflation indexes. See for example Aoki (2001) and Kamps and Pierdzioch (2002).



differentiated responses to relative price inflation and underlying inflation. A simple model of
this type is the following:’

. Und
lt:a+ﬁund ”tn + relrt+/12t+7yt+gt (1)

In expression (1), i, is the nominal policy interest rate; 7,"™ is underlying inflation in the last
12 months, z, is the nominal depreciation of a country’s currency during the same period, y; is
the output gap, and 7, is an indicator of relative price movements for key products (food and
fuel). Underlying inflation, as noted previously, denotes the rate of inflation excluding food
and fuel items. The relative price variable is constructed as the residual from an auxiliary
regression of headline inflation against underlying inflation—and thus reflects the component
of the change in oil and food prices that is uncorrelated to changes in the prices of all other
goods. In richer countries where food has a small weight in the headline price index,
underlying inflation should be a more satisfactory predictor of headline inflation, reducing the
usefulness of 7, (see the appendix for a fuller explanation).’®

11.  One might expect to see B =0 and Pyna > 0 in equation (1) in cases where
inflation expectations are well anchored and underlying inflation is less vulnerable to
relative price shocks—that is, where Mishkin’s crucial assumption holds. But his is not
something one should expect across the board, because even if a bank is focused on second
round effects only, known sensitivity of underlying inflation to relative price shocks could
motivate Bre >0.

> Taylor’s (1993) pioneering work on policy rules had an even simpler rule, including on the right hand side
only general inflation and the output gap.

% The use of this variable permits us to include in the analysis countries for which indices of food and fuel prices
were not available. Were such information available, one could substitute the growth in that index for r; in
expression (1). The estimated regression coefficients and their interpretation would be different, but the
information contained in the analysis would be the same.
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12.  We estimated several variants of these models, including by replacing 7""" with
its one-year lead to capture inflation expectations, and replacing r; with a the change in
world oil prices measured in local currency.” The sample periods in some cases start
before the adoption of IT in the sample countries (see the appendix for a description of the
data and its sources).

13.  Equation (1) and its variants may be subject to bias because the right-hand side
variables could react to interest rate changes—this is especially clear for the exchange
rate. Thus, we ran the ordinary least squares (OLS) regressions replacing the right-hand side
variables with their one-period lags. This could also be justified on grounds that some of
these variables are observed by policy makers with a lag. We also estimated the regressions
with instrumental variables (IV), using as instruments 6-months of lags of our inflation
variables and of the exchange rate. Table 1.2 shows both OLS and IV results for equation 1;
the results are qualitatively similar, but the magnitude of the OLS coefficients appears
somewhat more plausible.

Table 1.3. Distribution of the OLS Coefficient on Underlying Inflation

Model variant Coefficient is positive and Statistically insignificant at
significant at 10% 10%
1 Equation 1 Aus, Bra, Chl, Col, Ice, Kor, NZ,
Nor, SA, Tky, UK
2 Replaces "™ with its one- Aus, Bra, Chl, Ice, Kor, Nor, SA, Col, NZ, Tky
year lead UK
3 Qil price replaces r; Aus, Bra, Chl, Col, Ice, Kor, NZ, Tky
Nor, SA, UK
4 Combines variants (2) and (3) | Aus, Bra, Chl, Col, Ice, Kor, NZ, Nor, Tky
SA, UK

Source: IMF staff's estimates based on data from central banks.

Table |.4. Distribution of the OLS Coefficient on Relative Price Shocks

Model variant Coefficient is positive and Statistically insignificant at
significant at 10% 10%
1 Equation 1 Col, UK Aus, Bra, Chl, Ice, Kor, NZ,
Nor, SA, Tky
2 Replaces " with its one-year Chl, Ice, UK Aus, Bra, Col, Kor, NZ, Nor,
lead SA, Tky
3 QOil price replaces r; Col, UK Aus, Bra, Chl, Ice, Kor, NZ,
Nor, SA, Tky
4 Combines variants (2) and (3) Ice Aus, Bra, Chl, Col, Kor, NZ,
Nor, SA, Tky, UK

Source: IMF staff's estimates based on data from central banks.

7 All models were also run with a lag of i, on the right hand side to allow for gradual policy reactions as in
Clarida, Gali and Gertler (1998). Including the lagged variable reduced the explanatory power of other variables
in most regressions. These results are omitted in the interest of brevity.
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14. For the most part, the story seems to hold that central banks in these countries
have largely sought to address only second round effects. Tables I.3 and 1.4 report the
results of OLS regressions for all variants of the basic model, presenting summary
information on the two coefficients of highest interest: those on the underlying and relative
price inflation variables. A majority of countries and models feature significant responses to
underlying inflation, but not to relative price shocks. Regressions for Australia and New
Zealand provide the clearest example of this configuration.

15. There are some countries (Colombia, Chile, Iceland, South Africa and the UK)
where the policy interest rate responds to relative price inflation in some specifications.
In our IV estimate of equation 1, South Africa also displays a positive and significant
coefficient on relative price inflation. Two possible explanations could be put forward for
these results, which should be seen as suggestive rather than conclusive.

16. Compared to New Zealand or Australia, countries such as South Africa have a
higher exposure to food shocks and have in recent memory experienced relatively
higher inflation (Figure 1.4).° The central banks in these countries might therefore be more
concerned about the effects of relative price shocks on inflation expectations. Thus, results
displayed in Tables 1.2 and 1.4, where these countries’ regressions sometimes show a
significant role for relative price shocks, is not surprising.

Figure 1.4. Indicators of Inflation in Sample Countries
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20% r 1 20%
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Sources: Staff estimates based on central banks and statistical institutes data.

¥ Note, however, that different societies may not have the same tolerance of inflation, as suggested by the pattern
shown in Figure 1.4.
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17. Also, it may be that the sample period encompasses more than one distinct
monetary policy “regime,” whose average policy response function has the features
shown above. This might help explain the estimate for the UK. This country has the longest
sample in our group, with about half its observations representing the era before the Bank of
England was made autonomous and inflation targeting was adopted. In the case of South
Africa, monetary policy became more systematic with the adoption of inflation targeting

in 2001. Figure 1.5 depicts rolling regression estimates of equation 1 for South Africa using
30-month windows. As shown by the chart, the coefficient measuring the policy reaction to
relative price shocks diminished and stabilized at a positive level similar to that of the
coefficient on underlying inflation after the adoption of inflation targeting. Prior to that, both
coefficients are unstable, very large in absolute value, and bear opposite signs.’

Figure 1.5. Rolling Estimates of Equation 1 for South Africa
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Sources: Statistics South Africa and IMF staff's estimates.
C. Recent Monetary Policy Decisions Around the World

18. The statements and minutes released to the press by the monetary authorities in
our sample countries since mid-2007 indicate that the responses to relative price shocks
are not mechanical, but vary according to the relevant context.'’ The releases reveal
concern over oil and food prices throughout the world. However, these shocks, global in

? Charts for rolling regression coefficients estimated with IV, and also using directly food and fuel inflation
instead of 7, (not shown) have similar characteristics. The behavior of these coefficients in the early part of our
sample is likely due to the strong movements in the interest rate in response to large exchange rate swings
observed at that time.

' We added Canada to the countries discussed in this section to increase the variety of experiences analyzed.
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nature and thus a source of inflation risk in virtually all countries, play out differently in each
case depending on recent inflation readings, the likely future trajectory of inflation, the state
of expectations, the strength of demand, and other factors.'' The three responses we examine
are tightening, easing, and lengthening of the policy horizon (another choice is to leave rates

unchanged, but we do not examine it since we discuss easing, a more extreme choice).

19. A common action in the last year among the central banks examined for this
note was raising the policy rate. Table 1.5 presents some detail on a few of these recent
tightening decisions. In virtually all cases, the recent rise in food and fuel shocks is
mentioned as a source of concern. However, policy tightening occurred in those cases in
which the general inflation context raised the vulnerability to those shocks. In particular,
tightening occurred where underlying inflation, headline inflation and/or inflation
expectations were already a cause for concern, as well as where other inflation pressures were
at work, usually as a result of strong aggregate demand or currency depreciation.

Country /
date

Australia
March 2008

New
Zealand
July 2007

Colombia
Feb. 2008

Chile
June 2008

Turkey
May 2008

Decision

Hike, 25 bp

Hike, 25 bp

Hike, 25 bp

Hike, 50 bp
(larger than
previous
increases)

Hike 50 bp
(start of a
tightening
cycle)

Food and fuel
shocks

Press release
discusses
commodity prices
as TOT shock to
demand

Mentions rising
food and fuel
prices as inflation
risk

Food caused
inflation to breach
band

Supply shocks
raised inflation
(headline and
core) and
expectations

Aim to contain
second round
effects of food and
fuel

Inflation: recent
and outlook

High headline
inflation 2007;
high underlying
inflation

High, rising
domestic
(nontraded)
inflation

Nonfood inflation
and expectations
have been rising

Well above
target's
“tolerance range’

Inflation gets
farther away from
band, projected to
stay high

Table 1.5. Selected Recent Tightening Decisions

Demand
factors

Demand
growth
outpacing
capacity

High levels
of capacity
utilization

Demand has
slowed
down, but
still strong

Strong
demand
growth

Slowing
demand
supports
disinflation

Sources: Various central banks’ press releases and published minutes.

Other
considerations

Tight labor
market

Tight labor
market; but
strong currency

No sign of impact
from global
slowdown

Labor market
and wages still
stable

Pass-through
from currency
depreciation

' Also, the pass-through from international to domestic prices is affected by tax and subsidy policies.
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20. There have also been some recent decisions to ease monetary policy despite the
global shocks to food and fuel prices (Table 1.6). In most such decisions two factors were
key: (i) the risk of recession either mitigated or outweighed the inflation risk from relative
price shocks, and (ii) trends in headline and underlying inflation seemed reasonably subdued
at the time of the easing decisions. An exception was Turkey, where the inflation rate was
well above its target; yet, even in that case, an argument was made that previous tightening
and softening demand conditions implied that inflation would move down toward the target.

Table 1.6. Selected Recent Easing Decisions

Country / Decision Food and fuel Inflation: Demand Other
date shocks recent and factors considerations
outlook
Brazil July Cut rates 50 Risk from global Inflation Early signs of  Import growth a
and bp + 25 bp— inflation projected demand relief valve
Sep. 2007 end of easing mentioned in within target; strength
cycle minutes stable
released to the expectations
press
Canada Cutrates, 25  Not mentioned Headline 2.2 Strong Strong
Jan. and bp + 50 bp in these press percent and demand Canadian dollar
March 2008 releases core 1.4 in 2007; but
percent concern over
in 2007 US slowdown
United Cutrates, 25 Food and oil to Essentiallyon  Concerns over Financial sector
Kingdom bp + 25 bp raise inflation target (2.1 deceleration shocks, tighter
Dec. 2007 “quite sharply;” percent); but abroad and at monetary
and pressures to measures of home; larger conditions
Feb. 2008 fade away later;  expectations downward risk
lesser upward “currently
risk elevated”
Turkey Cutrates, 50  Supply shocks Outside target; Slowing Monetary
Dec. 2007 bp + 25 bp raised inflation but projected demand tightening
and (part of an temporarily; but  to fall despite supports from 2007 still
Jan. 2008 easing cycle also weakened risks from food disinflation working through
started in demand. Will and fuel system
Sept. 2007)  look out for 2™
round effects
Sources: Various central banks’ press releases and published minutes.
21. In addition to changing their policy rates, some central banks appear to have

decided to implicitly or explicitly extend their time horizon for bringing inflation back
to target once it is forecast to exceed it. In the recent experience, the marked acceleration of
inflation, combined with adherence to a gradual approach to tightening (the usual interest rate
increases are still 25 or 50 basis points, with no indication that policy lags are getting
shorter), tend to imply a longer time until inflation returns to target. In Chile, for example, the
June 2008 decision states the central bank’s commitment to “reduce the current elevated
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inflation foward 3 percent in the policy horizon” (emphasis added). This choice is consistent
with the overall inflation targeting framework.

22. The only case in our sample where an explicit change was made to the inflation
targeting framework was Turkey. In June 2008, Turkey’s central bank, in conjunction with
the government, announced it would increase its inflation targets for 2009, 2010 and 2011 to
7.5, 6.5, and 5.5 percent, respectively, from 4 percent. Having failed to meet their inflation
targets of 5 percent in 2006 and 4 percent in 2007, and with headline inflation pushing into
double digit range, the monetary authorities argued that food and energy shocks that were
expected to persist in the coming months would make it impossible to meet the inflation
target in the near term. They also explained that expectations were becoming increasingly
backward-looking, and that the official target was losing effectiveness as an anchor for
expectations. Finally, they indicated that their decision to revise the inflation targets for the
next several years did “not necessarily mean that monetary policy will be looser in the
forthcoming period.” Although this decision may have brought about more realistic targets,
and thus may improve monetary policy transparency, it entails a risk that inflation
expectations could become unhinged.

23.  Where does South Africa’s Reserve Bank stand against this context? The
Monetary Policy Committee (MPC) statements emphasize second round effects; but
with a high degree of concern over the original shocks themselves. For example, the MPC
statement described oil prices as a “threat” after Brent crude reached $70 dollars a barrel in
April 2006. Still, like other central banks, the SARB reacted to these shocks only when
context, especially ongoing headline and underlying measures of inflation, heightened their
impact. Thus, it was not until June 2006 that the SARB started a tightening cycle, motivated
by a deterioration in the general outlook for inflation.

24. After its interruption in early 2008, tightening resumed in April 2008, with
supply shocks taking on a more prominent place in SARB’s MPC statements. In that
release, the SARB noted that the deteriorated inflation outlook reflected the impact of “a
series of supply side shocks.” A point highlighted in the press release was the large increase
in inflation expectations, which have now breached the inflation target band, as shown earlier
in Figure 1.3. Essentially, the argument appeared to be that second round effects were under
way and needed to be countered. Thus, hikes in oil and food prices were seen as requiring a
strong response, as expectations, core inflation, and credibility were at risk.

25. The SARB seems also to have chosen, implicitly, to accept a possibly longer time
to return inflation to the target band (Figure 1.6). This is especially clear in the June 2008
decision, when following a steep increase in headline inflation, and against expectations of a
larger-than-usual interest rate hike, the SARB decided to increase the repo rate by the usual
50 basis points. In its policy statement, the SARB acknowledged that inflation would now
take longer to come back within the 3—6 percent target band.
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Figure 1.6. Implicit Lengthening of the Policy Horizon in South Africa

15
SARB's CPIX Inflation Forecasts - June'07 MPC
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Apr-07 Aug-07 Dec-07 Apr-08 Aug-08 Dec-08 Apr-09 Aug-09 Dec-09 Apr-10 Aug-10
Sources: SARB, Statistics SA.

D. Concluding Remarks

26.  Persistent and large shocks may have significant second round effects in some
contexts which could destabilize expectations and hurt central bank credibility.
Speaking about oil shocks, Ed Gramlich (2004) said that although some additional
unemployment and inflation may have to be accepted, the best response is likely to involve
policy rate increases because “[...] the worst possible outcome is for monetary policy makers
to let inflation come loose from its moorings.” This viewpoint, rooted in the lessons from the
oil shocks of the 1970s and 1980s, finds echo in the policies examined in this note.

27. Inflation targeting central banks generally aim to distinguish between first and
second round effects, largely seeking to contain the latter even as the former are
accepted; but their concrete actions are context-specific. Such a policy approach involves
a relatively more aggressive stance when already high inflation readings and rising inflation
expectations complicate the outlook, which is especially likely if the goods whose prices are
spiking represent a large proportion of the consumption basket, and if there is a history of
high and variable inflation. Similarly, a more aggressive stance is observed when strong
demand and other factors generate additional inflation pressures. Although its policy actions
are unable to offset first round effects, a central bank can help anchor expectations by
signaling its commitment to the inflation target. Precisely because expectations are put at risk
by relative price shocks, the expectations channel of monetary policy takes on special
importance in those circumstances.

28. The SARB has applied the approach described above to address the ongoing
shocks to food and fuel prices by tightening its policy stance; however, it is facing a
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particularly difficult challenge going forward. Responding to domestic inflation risks, the
SARB started tightening its policy stance earlier than other banks, and the recent
intensification of food and fuel price shocks has merited additional tightening actions. But
these shocks come at a stage in which the SARB might have expected to be ending its
tightening cycle. The rise in headline inflation despite previous tightening puts a premium on
effective communication of the nature of the ongoing shocks, the reasons for the breaching of
the target band, and the role of monetary policy actions. Also, the increasing debt service
burden on borrowers who have seen their interest rate increase by 500 basis points since mid-
2006 necessitates careful monitoring of rising risks to the quality of loans. In this context,
SARB’s recent decisions to tighten policies while allowing a longer time to bring inflation
back to target are appropriate and in line with good practice around the world. Looking
forward, a further challenge to the SARB’s communication strategy may arise from the
change in the CPI weights in 2009, which will modify the way food and fuel prices affect
measured inflation in South Africa.
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Appendix
Derivation of the regressor r;

The overall or “headline” price index can be written as A=w u + (I-w) n, where u is the
underlying inflation index, w is its weight in the consumption basket, and # is the index for
the rest of the goods (those responsible for non-underlying inflation). Then the relationship
between the various inflations is

h _ wut ﬂ_lu + (l_w)nt ﬂ_ln
ht

Now, we can write non-underlying inflation 7" as consisting of an element which is
correlated to underlying inflation, and an element v, which is orthogonal to underlying
inflation: 7' = ay + a; n" + v, where we have omitted time indices for convenience. If
underlying and non-underlying inflation move closely, v, will explain a small part of the
variation in non-underlying inflation. Then we can rewrite headline inflation as follows:

ﬂ-th =(a0 (1-w)n, j+(wut ‘a, (1-w)n, j _ ( —hw)nt y

t

h h h

t t t t

This expression looks very much like a regression of headline on underlying inflation (the
difference between this decomposition and a regression of 7 on 7" is that the expressions in
the first two brackets will be constant by construction). In the text, we have been interested in
the residual from such a regression, which is the variable called r,. As we can see, roughly
speaking, the importance of the residual from a regression of headline inflation on underlying
inflation depends on the weight of non-underlying prices in the consumption basket, /-w. If w
is very close to 1, the regression will have excellent fit and the residual will account for a
small part of the variation in headline inflation. Fit also depends on how closely correlated
underlying and non-underlying inflations are: if v; explains a small portion of the variance of
ni", fit of the headline inflation regression will also be good. Moreover, if a; is large, some
effects of non-underlying inflation on total inflation (and ultimately on policy) will be
confounded with the effects of underlying inflation on total inflation (and policy). Hence our
interest in the orthogonal component v,, which combined with the weight of goods in the non-
underlying index, /-w, is obtained as a residual 7, from the regression of headline on
underlying inflation.

Data sources

Oil prices and exchange rates are from the World Economic Outlook and International
Financial Statistics, respectively. Other data sources are shown in the table below. Output
gaps were estimated applying the Hodrick-Prescott filter to the output indicators.
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Inflation Output Policy Rate
Country Headline Underlying Source Indicator Source Indicator Source
Retail Price Index RPIX Office of
United Kingdom excl. interest rates on  excl. food, petrol and oil ~ National Statistics Manufacturing Office of Official Bank Rate International
mortgage bonds prices Production Index National Statistics Financial Statistics
(RPIX)
International
Australia Consumer Price Index CPI Australian Gross Domestic Financial Cash Rate Reserve Bank
(CPI) excl. volatile items Bureau of Statistics Product Statistics of Australia
CPI International
New Zealand Consumer Price Index excl. government charges, Statistics Gross Domestic Financial Official Cash International
(CPI) food and fuel prices New Zealand Product Statistics Rate Financial Statistics
CPI
Norway Consumer Price Index  adjusted for tax changes Statistics Norway Manufacturing ~ Statistics Norway Sight Deposit Sveriges Riskbank
(CPI) and excl. energy products Production Index Rate
CPI
excl. agricultural products, International
Iceland Consumer Price Index  vegetables, fruits and Statistics Iceland Gross Domestic Financial Monetary Policy Central Bank
(CPI) petrol Product Statistics Interest Rate of Iceland
CPI Manufacturing
Korea Consumer Price Index  excl. agricultural products Korea National Production Korea National Base Rate International
(CPI) and oils Statistical Office Capacity Index  Statistical Office Financial Statistics
CPI International
Colombia Consumer Price Index  excl. staple food, public ~ National Department | Gross Domestic Financial Base Rate Banco de la
(CPI) utilities and fuel of Statistics Product Statistics for Republica
prices Repo Auctions
CPI
Chile Consumer Price Index excl. fresh fruit, vegetable National Bureau  [Index of Economic Banco Central de Monetary Policy Banco Central de
(CPI) and fuel prices of Statistics Activity Chile Interest Rate Chile
CPI Composite
excl. unprocessed food Leading Economic
Turkey Consumer Price Index products Turkish Statistical Indicator Central Bank |Overnight Interest Rate Bloomberg
(CPI) and energy prices Institute for Economic of Turkey
Activity
CPI Brazilian Institute of Central Bank of
Brazil Consumer Price Index excl. food Geography and Gross Domestic ~ Haver Analytics | SELIC Interest Rate Brazil
(CPI) and energy prices Statistics Product
Consumer Price Index CPIX Statistics Coincident South African Repo Rate South African
South Africa excl. interest rates on excl. food and petrol South Africa Business Cycle Reserve Bank Reserve Bank
mortgage bonds prices Indicator

(CPIX)
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II. CONSTRAINTS ON GROWTH IN SOUTH AFRICA: LESSONS FROM A
1
CROSS-COUNTRY COMPARISON

A. Introduction

1. Over the last decade, South Africa’s macroeconomic performance has on
average been strong, but its growth outcomes have been disappointing in comparison
with peers. Although the country's growth rate has picked up in recent years relative to past
performance, its annual average per capita GDP growth rate (1.7 percent) was only half that
of low and middle income countries (3.6 percent) between 1996 and 2006.> Given South
Africa’s relatively stable macroeconomic environment, abundant natural and labor resources,
and developed financial markets, its growth rates should arguably have been much higher.

2. The purpose of this paper is to examine the factors that have constrained South
Africa’s growth since the end of apartheid, by comparing its GDP components and its
saving and investment performance with those of a panel of faster-growing countries.’
The panel comprises the ten fastest-growing economies in terms of GDP per capita, which
meet a minimum criterion on population size (to maintain comparability with South Africa)
and for which the necessary data are available.

3. The overall messages that emerge are the need to increase South Africa’s
investment and savings rates, its labor productivity, and its openness to trade. The study
finds that sluggish investment has significantly hampered growth since the end of apartheid
and that underinvestment is, in turn, partly explained by limited saving capacity. Interactions
between investment, saving, and production may have perpetuated a slow growth trap during
the last decade.

B. What Have Been the Main Constraints on Growth
in South Africa over the Last Decade?

4. In this section, to better understand differences in growth performance, we
decompose GDP growth data for South Africa and the panel in three different ways."

! Prepared by Luc Eyraud.
* According to World Development Indicators classification and data.
? The study covers the post-apartheid decade from 1996 to 2006. 2007 data are included when available.

*All decompositions are applied to GDP growth (rather than GDP growth per capita) to achieve results
comparable to previous studies.
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The first decomposition computes the contribution to growth of expenditure components of
GDP and highlights differences in the structure of aggregate demand. The second breaks
down GDP growth into contributions of labor productivity and employment, which allows for
a more detailed view of the labor-force-related differences. Lastly, a production-function
decomposition separates the contributions of labor, capital, and total factor productivity
(TFP).

First Decomposition: Demand Components of GDP

5. The first decomposition breaks down GDP growth into the contributions of
absorption and trade balance (see methodology in Appendix, Box 1). The panel’s real per
capita GDP growth averaged 4.7 percent a year between 1996 and 2006 (versus 1.7 for South
Africa).” Two main conclusions arise from the comparison of South Africa to the panel.

6. First, South Africa’s growth is less export driven than the panel. In South Africa,
two-thirds of the real growth of domestic production comes from growth in domestic demand
and one-third from growth in foreign demand. For the panel it is the opposite (see Figure
I1.1). This is confirmed by traditional openness indicators: trade flows as a share of GDP are
higher in the panel (on average, over the period the ratio of exports and imports to GDP
equals 63 percent for the panel and 53 percent for South Africa). The gap in openness is
particularly high for goods.

Figure II.1. Contributions to GDP Growth

South Africa Panel

Resid, -5

A-M, 37

X, 68

Sources: World Development Indicators and IMF staff calculations.
Note: X = foreign demand; A-M = absorption minus imports = domestic demand.

7. Second, the contribution of investment to growth is relatively low in South
Africa and the contribution of consumption relatively high. Investment contributes only a
quarter of GDP growth in South Africa compared with almost a third in the panel (see

* The panel consists of China, Vietnam, India, Russia, Poland, Ukraine, Korea, Bangladesh, Iran, and Romania
(see selection method in paragraph 2 of the text).
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Table II.1). This stylized fact will be analyzed further below (see section C). Contributions of
household and government consumption are higher in South Africa, suggesting a lower
savings rate than for countries in the panel (indeed, on average over the decade gross
domestic saving amounted to 15 percent of GDP in South Africa versus 29 percent of GDP in
the panel).® South Africa’s trade balance thus makes a much more negative contribution to
GDP growth, notwithstanding the substantial natural resource base.

Table 11.1. Normalized Contributions of Demand Components to GDP Growth
(In percent)

GDP Trade balance Absorption
growth Private Investment Public consumption
Consumption
South Africa 100 -17 73 25 19
Panel 100 -4 69 32 9

Sources: World Development Indicators and IMF staff calculations.

Productivity and Labor Input Characteristics

8. In the second decomposition, GDP growth rate is written as the sum of the
growth of five components: labor productivity, employment rate, participation rate,
working age population share, and population size (see methodology in Appendix,

Box 2). With a shift in country composition (necessitated by data availability), for 1996-2006
average real GDP growth rate per capita in the panel amounts to 4.4 percent.’

9. The most striking result is the much lower contribution of labor productivity
growth in South Africa compared with the panel (Figure 11.2). Had labor productivity in
South Africa grown at the same rate as in the countries in the panel, other things being equal
its average annual GDP growth rate would have been 3 percentage points higher—a
substantial difference in living standards if sustained over a decade. Because labor
productivity is a function of the capital labor ratio and Total Factor Productivity (TFP),
paragraphs 11-13 examine a decomposition that distinguishes between capital deepening and
TFP.

% The higher contribution of public consumption in South Africa mainly reflects the higher share of public
consumption in GDP (18 percent in South Africa versus 13 percent in the panel).

7 The composition of the panel changes between decompositions owing to data limitations. For this
decomposition, the panel consists of China, Vietnam, Russia, Poland, Ukraine, Korea, Iran, Romania, Morocco,
and Turkey.
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Figure 11.2 Contributions to GDP Growth (1996-2006)
(In percent)

4 O South Africa B Panel 14

Labor productivity Employment rate Participation rate Working age Population size
population share

Sources: World Economic Outlook and IMF staff calculations.

10. Higher growth in the labor force has more than offset favorable employment
dynamics in South Africa. Between 1996 and 2006, in South Africa there is a negative
contribution of the employment rate and a positive contribution of the participation rate; it is
the opposite in the panel (see Figure I1.2). This result can be explained by the larger increase
in labor force in South Africa. Even though employment growth has been 3.5 times higher in
South Africa than in the panel, it has not been sufficient to accommodate the huge increase in
labor force, which grew at five times the rate of the panel (see Table I1.2).* As a
consequence, the employment rate has decreased over the period while the participation rate
has increased. On average, however, both employment and participation rates are lower in
South Africa than in the panel.

Table 11.2. Employment and Labor Force in South Africa and the Panel (average 1996—2006)
(In percent)

Employment growth  Labor force growth Employment rate Participation rate
per year per year
South Africa 2.8 3.2 74.5 52.6
Panel 0.8 0.6 91.0 66.2

Sources: World Economic Outlook and IMF staff calculations.

¥ The panel includes East European countries that showed weak employment growth during the last decade.
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Capital, Labor, and Total Factor Productivity

1. The third decomposition breaks down real GDP growth (1996-2006 average)
into three components: capital, labor, and TFP contributions. To understand the TFP
component better, two computations are carried out, one where TFP implicitly includes
improvements to labor quality and the other where labor quality improvements are in
principle recorded as increases in effective labor and thus removed from the TFP component
(see methodology in Appendix, Box 3). The change in the panel composition due to data
limitations now shifts the panel’s average real GDP growth per capita to 3.8 percent for the
period.’

12. The main result highlighted by the third decomposition is the weaker
contribution of capital in South Africa.

o The contribution of capital in South Africa is one-third of that in the
panel. The difference in the capital contribution is the main explanation of the GDP
growth gap. This confirms the results of the first decomposition (which showed South
Africa to have a comparatively lower contribution of investment to growth) and will
be analyzed further in section C.

o The contribution of TFP in South Africa is about two-thirds of that in the
panel. The lower performance may be linked to underinvestment in Research and
Development (R&D): between 1996 and 2006, R&D expenditures amounted to

0.76 percentage points of GDP in South Africa vs. 0.92 percent in the panel. On
average, there were 307 R&D researchers per million people in South Africa vs.
1,207 in the panel.'” Notably, when the TFP component is adjusted for labor quality,
the difference in TFP contribution is reduced, suggesting that part of the productivity
gap stems from lower labor force skills in South Africa.

o The contributions of labor in the panel and in South Africa are very
close, especially when labor quality improvements are incorporated in the labor
component. This result seems surprising, because the second decomposition indicated
that South Africa’s employment growth was larger than that of the panel. The
explanation is that the panel now includes countries with fast employment growth
(Malaysia, Morocco, Spain, Mexico, and Egypt), replacing East European countries
that had to be dropped because investment data was not available.

’ The panel now includes China, India, Korea, Bangladesh, Iran, Morocco, Spain, Egypt, Malaysia, and Mexico.

' The gap can also be measured with other indicators (for example, the number of publications in scientific and
technical journals) but the lack and the questionable quality of data make it difficult to draw reliable
conclusions.
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Table 11.3. Results of the Third Decomposition
(In percent)

GDP Capital Labor TFP

growth contribution contribution contribution
Without Labor South Africa 3.5 0.6 1.8 11
quality adjustment Panel 5.1 1.8 1.6 1.7
With Labor South Africa 3.5 0.6 1.9 1.0
quality adjustment Panel 5.1 1.8 1.9 1.3

Sources: World Economic Outlook, World Development Indicators and IMF staff calculations.

13. Our results for South Africa differ from those of earlier studies in that the
contribution of labor to growth is higher than estimated previously (see Table 11.4). The
difference is due to the fact that the sample period in previous studies generally covers

the 1990s, when employment growth in South Africa was sluggish (especially formal
nonfarm employment); our study covers more recent years when employment growth has
been greater."!

Table 11.4. Production-Function Decomposition in South Africa
(In percent)

Time period GDP Capital Labor TFP

Fedderke (2002) 1990’s 0.9 0.4 -0.6 1.1

Du Plessis and Smit 1995-2004 3.1 0.6 0.6 1.9
(2007) 0.9 (quality adj) 1.6 (quality adj)

IMF (2005) 1995-2003 2.9 0.7 0.9 1.3

IMF (2008) 1996-2006 3.5 0.6 1.8 1.1
1.9% (quality adj 1.0 (quality adj)

C. Has Low Saving Contributed to the Relative Weakness
of Investment in South Africa?

14. The weakness of investment in South Africa is a common feature of the three
decompositions performed above. The first and third show that in South Africa the
contributions of investment and of capital are smaller, and South Africa’s lower labor
productivity growth in the second decomposition is consistent with a lower capital-labor ratio
than the panel. The difference in TFP (including lower skill levels) also seems to explain part
of the growth gap, but it is less striking than the gap in investment.

" Other minor divergence points can be found in the capital stock computation (most studies use the series
computed by the South Africa Central Bank rather than applying the perpetual inventory method as we did); the
correction of outliers (notably the 2000 employment growth rate, see Appendix, Box 2); the adjustment for labor
quality; and the choice of employment series (total or nonfarm formal employment).
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15. Between 1996 and 2001 investment growth in South Africa was sluggish and the
recovery since 2002 has not been sufficient to close the investment rate gap with the
panel. On average for the period, the investment to GDP ratio in South Africa has been

10 percentage points lower than in the panel (see Figure I1.3), and annual real investment
growth has been 1.5 percentage points lower. Although since 2002, real investment has
accelerated and the investment ratio has increased significantly, in 2007 it was still

9 percentage points below the panel’s ratio.

Figure I1.3. Gross Capital Formation
(In percent of GDP)
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Sources: World Economic Outlook and IMF staff calculations.

16. Lower saving could explain the relative lack of dynamism of investment in South
Africa compared with the panel:

o Lower saving in South Africa is likely to have constrained investment given the
high correlation generally seen between domestic saving and investment rates.'”
Over the period, the saving to GDP ratio has been on average 14 percentage points
lower in South Africa than in the panel, and the gap increased over the period studied
from an average of 12 percentage points for 1996-2001 to 16 percentage points
for 2002—-06.

o Reflecting the shortage of savings, the cost of capital has been slightly higher in
South Africa. Although the real interest rate has been only 0.2 percentage point
higher a year on average, the gap has widened substantially over time (from an
average of -1.4 percentage point for 1996-2001 to +2.2 percentage points for 2002
06) because real interest rates have decreased more in the panel than in South Africa
(see Figure 11.4).

12 See, for instance, Feldstein and Horioka (1980) or Obstfeld and Rogoff (2000).
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Econometric estimates confirm the sensitivity of investment to real interest rates. A
simple econometric equation with two variables—the capacity utilization in the
manufacturing sector and the real interest rate—accounts for 60 percent of the
volatility of real investment growth in South Africa since 1970." The effect of
interest rate is substantial: other factors being equal, a 1 percentage point increase in
the real interest rate decreases real investment growth by 7 percentage points after a

year.

25

Figure I1.4. Real Interest Rate

(In percent)
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Sources: International Financial Statistics, World Development Indicators and IMF staff calculations.

o In principle, poor investment growth could also result from liquidity constraints on
private sector financing (banks may be reluctant to lend regardless of the level of
interest rates). But the argument doesn’t seem to hold for South Africa: financing
appears to be more abundant than in the panel, even if access is concentrated.'* The
more developed financial markets in South Africa seem to allow the difference in real
interest rates with respect to the panel to be reduced despite the large savings

shortfall. "

" Variables enter the equation as one-period changes and with one lag (which mitigates the endogeneity
problem). The real interest rate is computed as the difference between the nominal lending rate (source:
International Financial Statistics) and GDP deflator inflation. The equation is very stable over time. Results are

available from the author upon request.

'* On average over the decade, the annual stock of domestic credit to the private sector amounted to

123 percentage points of GDP in South Africa vs. 51 percent in the panel.

' Apart from the shortage of saving and its effect on real interest rates, there are other possible explanations of
the investment weakness in South Africa. For instance, indirect evidence (on FDI inflows and stock market
returns) seems to suggest that returns on investment have not been as attractive in South Africa than in the panel:
between 1996 and 2006, FDI inflows, on average, amounted to 1.6 percent of GDP in South Africa versus

(continued...)
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D. How to Release the Saving Constraint Weighing on Investment and Growth?

17. Having identified saving as a main constraint on investment, we now analyze
South Africa’s saving performance from a cross-country perspective. After setting out
stylized facts on national saving and its components, we investigate the accounting and
economic determinants of private saving.

Some Features of National Saving in South Africa

18. Since 1980 national saving in South Africa has trended downward (Figure II. 5):
the national saving rate has decreased from an average of 26 percentage points of Gross
National Disposable Income (GNDI) during 1960-1985 to 15 percent of GNDI in 2007 (the
large spike in saving around 1980 appears to have been associated with a bubble in gold
prices).

Figure I1.5. National Saving in South Africa
(In percent of GNDI)
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Sources: South Africa Reserve Bank and IMF staff calculations.

19. Since 1996, the decline in national saving has been the net outcome of a
deterioration in private saving and an improvement of public saving. The decline in
national saving (1.8 percentage points of GNDI between 1996 and 2007) reflected an

8.1 percentage point fall in private saving that was partially offset by a 6.2 percentage point
rise in public saving (see Figure I1.6). Over the last decade tax revenue gains from robust
economic growth and improved revenue administration have more than offset the increase in
public current expenditures. The interdependence of public and private saving is analyzed
more closely below.

2.3 percent of GDP in the panel; between 1998 and 2006, stock prices grew by 18 percent in South Africa
versus 26 percent in the panel.
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Figure I1.6. Saving Rates of the Public and Private Sectors
(In percent of GNDI)
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Sources: South Africa Reserve Bank and IMF staff calculations.

20. Within the private sector, the decline in saving has been higher for corporations
than for households (Figure I1.7). While the corporate saving rate fell by 6 percentage points
of GNDI between 1996 and 2007, the household saving rate decreased by 2.1 points (though
from a lower starting level).'® The decrease in both household and corporation saving rates
does not seem to validate the hypothesis that households “pierce” the corporate veil.'’

Figure 11.7. Saving Rates by Institutional Sector
(In percent of GNDI)
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Sources: South Africa Reserve Bank and IMF staff calculations.

' As a share of their respective starting levels, the decrease has been higher for household saving (which has
dropped by half of its 1996 level) than for corporate saving (which has dropped by one third since 1996).

' According to the “piercing the veil” theory (Poterba 1991), corporation and household saving should be
substitutes, because households realize that corporations save on their behalf. For instance, when corporations
retain earnings in response to changed inflation or tax rates (thus increasing their saving), households rationally
reduce their saving rate (by continuing to consume despite lower dividend income), because they expect retained
earnings to raise the value of their equity portfolio.
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21. From a cross-country perspective, private saving is significantly lower in South
Africa than in a panel of faster-growing countries.'® First, between 1996 and 2007, the
national saving rate averaged more than 10 percentage points lower in South Africa than in
the panel. Second, the national saving rate has decreased in South Africa since 1996 but has
increased in the panel. Third, most of the gap in level and evolution between South Africa
and the panel is explained by differences in private saving (see Table IL.5).

Table 11.5. Comparison of the Saving to GNDI Ratios in South Africa and the Panel

Evolution between 1996 and 2007 Average level 1996-2007
(In percentage points) (In percent of GNDI)
South Africa Panel Gap South Africa Panel Gap
National Saving -1.8 +2.9 4.7 15.7 27.7 12.0
Public Saving +6.2 +6.1 -0.1 0.2 2.0 1.8
Private Saving -8.1 -3.2 4.9 15.6 25.6 10.0

Sources: South Africa Reserve Bank, World Economic Outlook and IMF staff calculations.

22.  Both corporate and household savings seem to be low in South Africa by
international standards. Due to lack of data, the comparison at the household and
corporation levels can only be carried out in relation to OECD countries (rather than to the
previous panel). In 2006, the household saving rate averaged 4.8 percentage points in OECD
countries vs. -0.5 in South Africa; the gap was less significant for corporations

(11.5 percentage points in OECD countries vs. 10.1 in South Africa)."”

An Accounting Decomposition of the Corporate Saving Rate

23. To understand the decrease in private saving in South Africa between 1996

and 2007, it is helpful to look at the accounting components of corporate saving. Apart
from the advantages of a more detailed analysis, there are two reasons for focusing on
corporate saving: (i) corporate saving accounts for over 90 percent of total private saving
over the period, and (ii) corporate saving is the main reason for the decrease in private saving
between 1996 and 2007 (see paragraph 20).

24. The corporate saving rate is broken down into four accounting components that
have intuitive interpretations: gross operating profit rate, ratio of total corporate income to
production income, retained earning ratio, and ratio of profit after social contributions (see
methodology and results in Appendix, Box 4). Three results emerge from the decomposition:

'8 This panel consists of China, Vietnam, India, Poland, Korea, Russia, Romania, Bangladesh, Iran, and Turkey.

" The household saving rate is computed as the ratio of household net saving to household net disposable
income; the corporation saving rate is the ratio of gross corporate saving to nominal GDP.
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o The significant increase in the amount of tax paid by corporations is the main
reason for the decrease in corporate saving.”’ The component of the corporate
saving rate that has shown the highest variation over the period is the ratio of profit
after social contributions, which declined by 27 percentage points. This ratio depends,
in turn, on the evolution of two subcomponents, net transfers and taxes on income and
wealth; further analysis shows that, for corporations, the ratio of taxes to gross
primary income increased by 25 percentage points between 1996 and 2007, whereas
the net transfer ratio was very stable. This result is surprising because the
corporate income tax rate has decreased over the last decade. In fact, the
broadening of the tax base (notably the introduction of a capital gains tax in 2001),
the rise in companies’ gross operating surplus, and better tax collection have more
than offset the decrease in the tax rate.

o The increase in tax payments had the effect of transferring saving from the
corporate to the public sector, with negligible net effect on total saving. From an
accounting point of view, corporate taxation decreases corporate saving and increases
public saving by the same amount; all else being equal, the effect on total saving is
therefore neutral.

o The increase in corporate dividend payments also exerted, to a lesser extent,
downward pressure on corporate saving. The retained earnings ratio decreased by
21 percentage points between 1996 and 2007. The drop is especially noticeable
before 2001; since then, better investment opportunities seem to have increased the
incentives to retain earnings.

Economic Determinants of Private Saving

25. As a complement to the accounting approach, econometric analysis can help
identify behavioral determinants of private saving. The econometric literature on private
saving is abundant and deals with both specific countries and panels. Standard determinants
include domestic income (level and growth rate); financial variables (interest rates, financial
depth indicators, measures of saving constraints); demographic variables (dependency ratio,
pension regime); crowding out terms (fiscal balance, external financing); measures of

%% A simple simulation confirms this result. Under the assumption that the ratio of tax to corporation gross
primary income (GPI) is maintained at its 1996 level, the corporate saving rate would have worked out to

15 percent in 2007, and the public saving rate would have been equal to -2 percent (other factors being
unchanged). The fact that the simulation falls almost on the 1996 data (respectively 16 and -3) is unexpected;
the other components of the gap between corporate saving and national income (apart from the tax component)
have offset one another over the period. Intuitively, it means that the other deductions from the value added (i.e.,
wages, dividends, and interests) have been stable over time on the whole.
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uncertainty (inflation, unemployment, urbanization); and persistence terms (lagged saving
rates). Many determinants have ambiguous theoretical effects.

26. To explain the decrease in private saving in South Africa and its average relative
to the panel, we use the parameter estimates from a 2000 World Bank study by Loayza,
Schmidt-Hebbel, and Serven. Their study has the advantage of covering a large number of
countries (150, including South Africa) and a long period (1965 to 1994). It is the most
comprehensive study to date in terms of methods and scope, and many of the results are
typical of those found elsewhere in the literature. We apply their estimated private saving
equation to South Africa and to the panel between 1996 and 2006 (see methodology in
Appendix, Box 5). Two main results arise from the econometric analysis.

217. First, four factors account for private saving being lower in South Africa than in
our panel of fast-growing countries: (i) a younger population; (ii) a higher rate of
urbanization; (iii) lower growth in GDP per capita ; and (iv) lower inflation (Table I1.6).
The higher young dependency ratio in South Africa seems to be the main variable explaining
the gap, but its impact is mitigated by the lower old dependency ratio; thus, demography
seems to have a neutral effect on saving differences between South Africa and the panel.
Urbanization also plays a crucial role, but its theoretical interpretation is ambiguous.”' Lower
GDP growth in South Africa would also explain part of the gap, if the econometric method
(GMM) really sorts out the endogeneity problem.* Lastly, lower macroeconomic uncertainty
in South Africa (measured by lower inflation) has induced people to save less for
precautionary reasons.

! According to the authors, the negative effect of the urbanization ratio reflects the precautionary saving motive
(lacking the means to diversify away the uncertainty of their agriculture income, rural residents tend to save
more). But the variable is also highly correlated with factors (level of development, release of credit constraints)
that are supposedly captured by other variables in the equation.

*2 Our analysis shows that, in South Africa, investment has been impeded by insufficient domestic saving and
that private saving is partly determined by past GDP growth. A vicious circle may therefore have materialized
over the last decade, with low GDP growth constraining private saving, which, in turn, has hampered investment
and growth. This circular causality is nevertheless difficult to sort out and to quantify.
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Table 11.6. Average Long-Term Contributions of the Explanatory Variables to the Private Saving Rate
Level: Results for South Africa, the Panel and the Gap between South Africa and the Panel

South Africa Panel Gap
Actual private saving rate (av. 96-06) 19.7 30.1 -10.4
Real growth rate income 0.9 3.1 -2.2
Real per capita income 94 .4 96.0 -1.6
Real interest rate -4.9 -3.6 -1.3
Terms of trade 1.3 0.5 0.8
Urbanization ratio -53.1 -47.3 -5.7
Old dependency ratio -9.6 -18.3 8.7
Young dependency ratio -38.7 -30.0 -8.6
Gov saving 0.0 -1.7 1.7
Private credit -8.2 -6.4 -1.8
Inflation 24 5.0 -2.6
Implied constant + residual 35.0 31.2 3.8
Source: IMF staff calculations.

28. Second, the decrease in South Africa’s private saving rate over the last decade is

due to: (i) relaxation of credit constraints; (ii) increased urbanization; (iii) the increase
in public saving and; and (iv) the ageing of the population (Table I1.7). The main
explanatory variable is the private credit term, which measures the release of borrowing
constraints after apartheid. Intensified urbanization was also a factor. The importance of the
crowding-out effects of public saving is consistent with the results of the accounting
decomposition (the transfer from corporate to public saving). Finally, though the increase in
the old-age dependency ratio contributed to the decline in private saving, the effect is more
than offset by a decrease in the young-age dependency ratio, which had the opposite effect.

Table 11.7. Average Long-Term Contributions of the Explanatory
Variables to the Private Saving Rate Decrease in South Africa

Actual decrease (between 95-97 and 04-06) -5.7

Estimated long-term decrease -4.6
Real growth rate income 1.8
Real per capita income 0.7
Real interest rate 29
Terms of trade 0.4
Urbanization ratio -4.0
Old dependency ratio -2.1
Young dependency ratio 4.0
Gov saving -3.4
Private credit -3.9
Inflation -1.0

Source: IMF staff calculations.

E. Conclusion and Policy Implications

29. Over the last decade the main constraints on growth in South Africa have been
the low investment rate, insufficient labor productivity gains, reduced openness to trade
and slower technical progress. Underinvestment, a common factor to the three growth
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decompositions, has significantly impeded growth since the end of apartheid. Despite a
pickup in recent years, the investment rate remains low compared to faster-growing countries.
Continuing to boost investment is therefore critical for accelerating growth.

30. Low saving capacity has constrained the expansion of investment but the scope
to increase private saving seems limited by structural features of the economy. The low
level of private saving in South Africa mainly result from structural factors, like shifts in
demographics, urbanization, and financial sector deepening, that are not easily affected by
public policies. The two main factors that explain the difference in the private saving rate
between South Africa and the panel (apart from the persistence term) are both demographic:
the young dependency ratio and the urbanization rate.

31. Macroeconomic instruments meant to increase private saving seem to be either
self-defeating with regard to national saving or costly in terms of other consequences.
Despite the importance of structural factors, some macroeconomic variables impact private
saving, but their effect can be detrimental to national saving (for example, decreasing public
saving) or may induce macroeconomic costs (for example, increasing inflation).

32. The safest way to increase national saving in South Africa is to continue raising
public saving, preferably by containing the growth of public consumption. An increase
in public saving would have a positive effect on national saving even if it were partially offset
by the private sector. An increase in the tax take (whether through an increase in the tax rate
or a broadening of the base) is likely to be less effective in boosting national saving than a
slowdown in public consumption, because the offset by the private sector is likely to be
higher, as illustrated for example by our accounting analysis of corporate saving.*

 Tax payments directly transfer saving from the private to the public sector, as they reduce private income and
increase public income by the same amount (other factors being equal). By contrast, a decrease in public
consumption has only an indirect effect on private saving through its economic impact on private consumption;
the offset is likely to be less and to take more time (the Ricardian hypothesis as originally stated by Barro (1974)
applied to taxes rather than to government spending).
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Appendix

Box 1. Computation of the First Growth Decomposition

e GDP growth is broken down into two components: the contribution of absorption (A)
and the contribution of the trade balance (TB). Absorption is itself the sum of
household consumption (C), government consumption (G), and investment (I); trade
balance is the difference between exports (X) and imports (M). Thus:

AY/ AdJ L ATB A/ AMY LAY
@ (2)

where (1) = contribution of domestic demand for domestic products and (2) = contribution of
foreign demand for domestic products.

e Results are presented in a normalized form (with each side of the equation being
divided by GDP growth):

100% = A4/ —AM/L + AY/Ly

e Contributions are computed annually and then averaged out for the period 1996-2006.

Box 2. Computation of the Second Growth Decomposition

e Real GDP is written as the product of ratios: labor productivity, employment rate,
participation rate, working age population share, and total population:

Y — Y * Lempl * ijrce * L15764 *L
L L15—64 L

tot

empl L force tot

where L, , is employment, L, is labor force, L5 ¢, is working age population, L, is

force

total population.

A N N A
A Y L L, L A . . .
e In growth terms: ¥ ~ el foree | U564 4 This highlights the
empl L force L 15-64 tot T;
™ (2) (3 4

contributions to growth of (1) productivity, (2) the employment rate, (3) the
participation rate, (4) the “demographic dividend” term (working age population
share) and (5) population size.
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e Unlike the first decomposition, contributions are not normalized.
e Contributions are computed annually and then averaged out for 1996-2006.

e The decomposition is applied to South Africa after correcting the official data on
employment and labor force.**

Box 3. Computation of the Third Growth Decomposition
Contributions are computed annually and then averaged out for the period 1996-2006.
First decomposition

Real GDP growth is broken down into three components: capital (K), labor (L) and TFP (A)
contributions. With a Cobb-Douglas function ¥ = 4AK“L"*:

AY/ — oMK/ +(1-a) AL/ + MY (1)

To apply the decomposition, the following assumptions are made:
— o =1/3 in all countries.

— L = Employment or Labor force (depending on whether or not employment
data are available). The 2000 employment growth rate is adjusted for South
Africa (see Box 2).

— Capital stocks are computed using a perpetual inventory method. Parameters
(geometric depreciation at 5%, asset life 21 years) are chosen to be consistent
with a degree of declining balance to depreciation equal to 1.05 (and to meet
the constraint that investment series are short for some countries). This
methodology is also applied to South Africa (the capital stock computed by
the SARB with a straight-line depreciation method is not used).

* The change in survey in 2000 (from the October Household Survey to the Labor Force Survey) creates
disruptive evolutions of employment and labor force. The correction uses interpolated data available in the first
Labor Force Survey (February 2000) and applies simple corrections to take into account the new benchmark
methodology of the 2001 Census.
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Alternative decomposition

In decomposition (1), TFP is computed as a residual and thus includes changes in the quality
of labor that should, in fact, be attributed to L. Transferring labor quality from TFP to L can
be performed in different ways. We use the Barro (1999) and Bosworth-Collins (2003)
framework and formalize production with a function that explicitly includes labor quality. If

H =(1.07)" with H human capital and s average number of years of schooling, then

Y = AK“(LH)™ and

Y= A+ a*K+(1-a)*(LH) @)

Transferring labor quality from TFP to L has two consequences: (1) it increases the labor
contribution (and decreases the TFP contribution) in both South Africa and the panel. (2) In
so far as improvement in labor quality (education) seems to have been stronger in the panel
than in South Africa over the period, transferring labor quality should increase relatively
more the L contribution in the panel and decrease relatively more the TFP contribution in the
panel, closing the gap between South Africa and the panel for both.

Box 4. Accounting Decomposition of the Corporate Saving Rate

The corporate saving rate® % 4 is broken down into four multiplicative components. Each

reflects the deduction made by a specific agent from the corporate value added. The sum of all
deductions make up the gap between value added and saving:

*

Vd VA GOS GPI+d GPI

S GOS,GPl+d, GPI , S

(1) The gross operating profit rate GO% 4 (ratio of the Gross Operating Surplus, GOS, to
the Value Added of the corporate sector, V’A4) can be seen as the residual after the deduction

made by workers from the corporate value added.

(2) The ratio of the Gross Primary Income before dividends paid (GPI+d) to GOS, which
varies with the amount of net interest paid, represents what is left after the lenders’

> The corporate saving rate can not be defined in the same way as the households’ (namely, saving divided by
disposable income), because saving is, by construction, equal to disposable income for corporations.
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deduction.

(3) The retained earning ratio GP % Pl +d (ratio of the Gross Primary Income GPI to

GPI+d), which fluctuates with dividends paid, represents what is left after the shareholders’
deduction.

(4) The ratio of profit after social contributions % pI (ratio of saving, S, to GPI), which

measures taxes and transfers, can be seen as what is left after the government’s net deduction
for taxes, other levies, and transfers.

Results: Level and Variations of the Accounting Components of the Corporate Saving Rate

SIVA 1) ) 3) (4)
1996 29.0 455 103.7 75.9 80.9
2001 21.1 48.3 107.2 61.0 66.7
2007 17.4 53.0 111.5 55.1 53.5

Variation 1996-2007  -11.5 +7.5 +7.9 -20.8 27.4

Sources: Quarterly Bulletin of the SARB (S-125 and S-126) and IMF staff calculations.

Box 5. Econometric Analysis of the Private Saving Rate

Loayza, Schmidt-Hebbel, and Serven (2000) estimate several private saving equations for a
panel of 150 countries, including South Africa, between 1965 and 1994. We use the results of
their GMM system estimator specification. As their study ends with 1994, using their
estimates for the years 1996 to 2006 constitutes an out-of-sample forecast.

The following variables are included in the selected private saving rate equation”:

e The lagged private saving rate (ratio of gross private saving to gross private
disposable income, GPDI). Positive sign.

e Real per capita GPDI (measured as the difference between gross national domestic

%6 The ratio M2 to National Income is not statistically significant in the specification that we adopt.
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income and gross public disposable income, itself equal to the sum of public saving
and public consumption). Positive sign.

e The real growth rate of per capita GPDI. Positive sign.

e The real lending interest rate. Negative sign.”’

e The terms of trade. Positive sign.

e The urbanization ratio (percentage of the population living in cities). Negative sign.

e The old dependency ratio (ratio of population above 64 to total population) and the
young dependency ratio (ratio of population under 15 to total population). Negative
sign.

e The ratio of government saving to GPDL?® Negative sign.

e The ratio of the private credit flow to GPDI. Negative sign.

The inflation rate of the GDP deflator. Positive sign.

The estimated econometric equation of the World Bank study is separately applied to South
Africa and to the panel. Results are then used for two purposes:

e To compute the contribution of the explanatory variables to the average level of
private saving in South Africa and in the panel and to the gap between them.

e To compute the contribution of the explanatory variables to the decline in South
African private saving over the last decade. To reduce the sensitivity of our results to
the choice of start and end dates, we compute the contributions between the
intervals 1995-1997 and 2004-2006.

Because the equation incorporates a lagged dependent variable, long-term contributions are
computed for each explanatory variable in two stages: (1) The long-term multipliers are

*" The estimated negative effect of the interest rate on private saving suggests that the income effect outweighs
the sum of the substitution and the wealth effects in a microeconomic framework.

*® The econometric estimation shows that the private sector reduces its saving rate by 0.3 percentage point in the
short term and by 0.7 percent in the long term for each percentage point increase in the public saving ratio (these
numbers give the range of estimates of most empirical studies on ricardian equivalence).
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derived from the estimated short-term coefficients by dividing each coefficient by one minus
the coefficient of the lagged dependent variable. (2) Long-term contributions are calculated as
the product of the multiplier and the average value of the explanatory variable over the
period.

By definition the gap between the actual saving rate and the sum of the explanatory variable
contributions is equal to the sum of the estimated residual and the estimated constant. As
World Bank estimates are not available at the country level, the constant peculiar to South
Africa (as well as the one peculiar to the panel) is unknown, and it is not possible to tell the
estimated residual form the estimated constant.
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[II. CAN FISCAL POLICY BOOST GROWTH AND EMPLOYMENT IN SOUTH AFRICA?'

1. South Africa has made strong progress in the past few years, but unemployment
and poverty persist. Good macroeconomic management and favorable external conditions
have raised growth, lowered inflation for a while, strengthened public finances, and improved
the external reserve position. The life of ordinary citizens has improved significantly,
measured by indicators such as access to electricity and clean water, as well as reduction in
child hunger. Still, unemployment and poverty remain high, especially in rural areas and
townships.

2. The authorities aim to raise economic growth further to reduce high
unemployment and deep-rooted poverty. The medium-term objectives of South Africa are
ambitious: (i) achieve a 6 percent average growth in 2010-14; (ii) bring unemployment down
to 14 percent by 2014 from 28 percent in 2004 and 23 percent in 2007. The strategy involves
adopting policies conducive to higher growth and employment creation while sustaining
macroeconomic and financial stability.

3. This paper analyzes the contribution fiscal policy can make toward achieving
these objectives without compromising macroeconomic stability. The emphasis is on a
deficit-neutral rebalancing of the revenue-expenditure mix in the medium term to improve
incentives to invest and work and to create fiscal space for the most productive type of
expenditure. The paper also explores the distributional implications of the proposed policies
for high-income and low-income households.

4. The analytical tool chosen for this exercise is the IMF’s Global Integrated
Monetary and Fiscal Model (GIMF). In this model, described in detail in Kumhof and
Laxton (2007),” fiscal policy can have strong and persistent effects on economic activity
through realistic features such as: (i) two types of households—intertemporally-optimizing
(overlapping-generations) and liquidity-constrained ones, generally corresponding to higher-
and lower-income households.” This feature strengthens the effects of fiscal policy changes
through their large and immediate impact on liquidity-constrained households; (ii) finite
planning horizon for the intertemporally-optimizing households, which leads to stronger
discounting of future flows and thus gives more weight to current and near-term policies; and

! Prepared by Nikolay Gueorguiev.

? Kumhof, M., and D. Laxton, 2007, “A Party without a Hangover? On the Effects of U.S. Government
Deficits”, IMF Working Paper 07/202 (Washington: International Monetary Fund).

? Throughout the paper, we will use interchangeably the term pairs overlapping-generations —higher-income
households, and liquidity-constrained—Ilower-income households.
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(ii1) distortionary taxes on consumption, capital, and labor that affect saving, investment, and
labor supply decisions. Built from extensive microfoundations, the model is particularly
suitable for policy analysis owing to its rich structure, flexible and realistic menu of tax and
expenditure instruments, and endogenous interaction between fiscal and monetary policies.

5. We have adapted the model to the South African environment. First, as workers
at the bottom half of the income distribution (who are more likely to be liquidity-constrained)
typically do not pay personal income tax in South Africa, liquidity-constrained households
have been exempt from the scope of the labor tax in the model; moreover, they receive only a
small share of the dividends paid by corporations as opposed to the higher-income
households.* Second, we introduce a wage subsidy received by the liquidity-constrained
households, which is indeed being considered by the government in the context of a social
security reform. Third, to account for the existence of a large pool of underutilized labor,
willing to work at the prevailing wage rate should labor demand pick up, the labor supply
elasticity of liquidity-constrained households with respect to wages has been raised
significantly above that of the nonconstrained ones.” Finally, the risk premium on
international borrowing has been linked to both the current account deficit and the terms of
trade, according to observed empirical regularities in South Africa. The model is calibrated to
match South Africa’s historical national accounts and fiscal data.

6. The rule-based fiscal and monetary policies aim to smooth the economic cycle
and maintain stability. Fiscal policy aims to stabilize the budget balance around a chosen
structural target; cyclically higher/lower revenue lead to higher/lower target headline balance.
Government consumption adjusts to achieve the target given the effect of economic activity
on revenue. Monetary policy operates in an inflation-targeting framework, guided by the
usual inflation-forecast-based rule where the policy interest rate responds gradually to
deviation of projected inflation from the target and to the output gap.

7. In the model, fiscal policy affects medium-term growth through its effects on
incentives to invest and work, and through improving productivity of private capital.
Specifically, a cut in the tax on capital raises private return to capital and thus investment and
labor demand. A cut in the tax on labor raises the marginal return to working and thus labor
supply (a wage subsidy works the same way). On the expenditure side, rising public
investment lifts the productivity of private capital and makes private investment more

* Even if they do not typically purchase equities directly, lower-income households could still own them
indirectly, for example through employer-supported pension plans.

> This parameterization allows large response of employment of liquidity-constrained workers to small changes
in wages, approximating empirically observed absorption of excess labor at close to prevailing wages.
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attractive, while a cut in government consumption works in the opposite direction, but with a
much smaller force.

8. The paper explores two policy scenarios in support of growth and employment
creation. The first scenario packages together policies aimed at raising the output growth
rate, while the second adds policies specifically targeting a rise in employment as well.

e Scenario I: Raising output growth.

o Cut the corporate income tax rate by two percentage points (cost: 0.5
percentage points of GDP);

o Raise public investment by one percentage point of GDP;
o To maintain the targeted structural fiscal balance, close the resulting gap by:

= Raising one percentage point of GDP through the planned introduction
of mining royalties, thus capturing some of the economic rents
provided by South Africa’s mineral endowment;’

= Slowing the growth of government consumption (which remains
positive in real terms) so that its ratio to GDP falls by about 0.5
percentage points.

e Scenario II: Raising output growth and employment. The scenario employs the same
policies as in Scenario I, plus:

o Cut the average effective personal income tax rate by one percentage point to
boost the supply of labor by income tax-paying workers (cost: 0.3 percentage
points of GDP). To maximize the labor supply effect, the cut can be targeting
the middle of the income tax scale, lowering the marginal tax rate of sought-
after skilled workers and small businesses;

o Introduce a 10 percent wage subsidy for low-skill, lower-income workers
(cost: 1.2 percentage points of GDP, broadly matching the authorities’
estimate);

% The introduction of royalties is modeled as an increase in the government’s share of dividends from the mining
sector and a reduction in private resident and nonresident share. To the extent that mineral output prices are well
above production costs, the negative effect of royalties on investment and output in the mining sector would be
minimal. Should revenue from this source prove insufficient, the gap could be filled by environmentally-
motivated indirect taxes and charges (an electricity levy, emissions charges, etc.), which are also being
implemented or contemplated by the authorities.
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o In addition to the introduction of mining royalties, these policies would be
financed by an even slower growth in government consumption, so that its
ratio to GDP drops by about 2 percentage points. This could be achieved by
holding general government consumption constant in real terms for two years.

9. The main results are:

e Scenario [: output moves to a higher equilibrium, and in the process growth increases
by 0.5 percentage points a year on average in the first five years; during this period,
employment increases by 0.4 percent, or about 52,000 positions, using the 2007
number of employees as a base (Figure III.1). The corporate income tax cut raises the
profitability of private capital and boosts private investment and labor demand. The
rising public investment reinforces this effect by allowing more output to be produced
with the available capital and labor, i.e., raising total factor productivity. These
positive effects outweigh, in terms of growth and employment, the reduction in
private dividend income caused by the introduction of royalties in mining, and the
cost of slower-growing government consumption. The effect of the royalties is
responsible for the larger medium-term employment response of higher-income
households (as well as their lower consumption growth), as the loss of dividend
income motivates them to raise their supply of labor.”

e Scenario II: results are predictably stronger, with growth increasing by 0.6 percentage
points a year in the first five years and employment rising by nearly 1 percentage
point, or 128,000 positions, as incentives to work are strengthened for both household
groups (Figure II1.2). In addition, consumption of liquidity-constrained households
rises significantly, as the wage subsidy raises their disposable income akin to social
safety net transfers. This partly explains why their labor response is not even
stronger—the subsidy raises both their marginal and average income, so its income
and labor/leisure substitution effects work in opposite directions.

e What is the effect of the two employment-boosting policies—cutting the personal
income tax and introducing the wage subsidy—in Scenario II? The income tax cut
yields a gain of about 24,000 positions for the higher-income households (at fiscal
cost of 0.3 percentage points of GDP in foregone revenue) and the wage subsidy
delivers about 59,000 more positions for the lower-income households (at a net cost
of 1 percentage point of GDP after netting out the revenue increase from the higher
consumption generated by the subsidy). *° While the personal income tax cut appears

" In technical terms, the loss of dividend income forces these households to choose less of both consumption and
leisure, the two arguments in their utility function.

¥ These results are obtained by re-running Scenario IT while excluding each of the two policies separately.
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more efficient, it is worth stressing that the two policies are not substitutes, as each of
them affects (and targets) only one of the two household groups. Still, the wage
subsidy appears expensive for the size of its effect on employment.

e Macroeconomic stability is preserved, as inflation and the current account deficit
deviate little from equilibrium. Under both scenarios, monetary policy tightens early
in response to the perceived opening positive output gap, but reverses course upon
realization that output is rising permanently. Inflation hovers around equilibrium,
checked by monetary policy’s strong reaction (Figures III.1 and I11.2, middle-right
panel). As domestic demand initially rises faster than output, spurred by the strong
investment response, the current account balance declines slightly (Figures III.1 and
1.2, middle-left panel). In the long run, it improves slightly but permanently relative
to the initial equilibrium, as dividend payments to nonresidents are reduced by the
royalties in the mining sector.

10. In conclusion, the analysis has found that notable growth and employment gains
could be achieved by rebalancing the composition of fiscal revenue and expenditure
without detriment to macroeconomic stability. In particular, cuts in the corporate income
tax would stimulate private investment, while increases in public infrastructure investment
would boost the productivity of the private capital stock, with beneficial effect on growth.
Regarding employment, an appropriately targeted cut in the personal income tax would
strengthen the incentive to work among higher-income workers, while the introduction of a
wage subsidy would lower the take-home reservation wage required by low-income workers
and thus raise their employment; however, the effect appears modest relative to the subsidy’s
fiscal cost. An alternative use of these resources—to support continuing skill-enhancement
programs to enable workers to take available higher-skill jobs—may result in bigger
employment and wage gains for low-income households. Financing of the described policy
package would be provided by slower growth in government consumption than so far, the
forthcoming introduction of mining royalties, and possibly by the introduction of
environment-friendly charges. Many of these policy measures are already in train—in
particular the corporate income tax cut in 2008, the rise in public investment, and the
introduction of an electricity levy—thus providing a solid foundation beneath South Africa’s
sustainable medium-term growth rate.

? The estimate of a gain of 59,000 positions appears conservative, as the model does not allow for different labor
intensity in the economy’s sectors. Using a more disaggregated computable general equilibrium model with 43
sectors and 9 different types of labor, a forthcoming World Bank study estimated that a 10 percent wage subsidy
applied to 60 percent of the employees could raise overall employment by 2—4 percent.
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Figure Ill.1. Scenario |: Macroeconomic Effects of a Fiscal Policy Package Aimed at
Raising Output Growth
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Figure III.2. Scenario Il: Macroeconomic Effects of a Fiscal Policy Package Aimed at

Raising Output Growth and Employment
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