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Abstract This paper investigates the public-private remuneration patterns in South
Africa with time-series methods for the first time since the introduction of an inflation-
targeting framework in 2000. Co-integration tests and analysis confirm that there is a
stable, long-run relationship between nominal and real remuneration in the public and
private sector. The adjustment to the deviations from this long-run relationship is strong
and significant for public-sector remuneration, while private-sector wages neither
respond to deviations from the long-run relationship nor lagged changes in public-
sector remuneration. The causal direction from private- to public-sector remuneration
does not change if real earnings are calculated with the gross domestic product deflator.
This is confirmed by simple Granger-causality tests.
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Introduction

This paper provides an empirical investigation into the nature of remuneration pattern
outcomes in South Africa by examining the relationship between public- and private-
sector wages. It complements studies that are concerned with structural differences
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between public- and private-sector employment and remuneration (Bosch 2006;
Mavromaras et al., 2017). The empirical and theoretical literatures suggest a relation-
ship between public- and private-sector wages. The direction of causality is tested using
Granger-causality analysis and applying vector-error-correction models (VECMs) with
quarterly data from South Africa for the period 2000 to 2016.

Remuneration patterns constitute an important linkage between the micro- and
macro-spheres of the economy. On the microlevel, they reflect the incentives and
constraints for individual decisions about how many hours to work and which wage
to accept. On the macrolevel, wage dynamics have important consequences for infla-
tion, unemployment and, through work experience, productivity. Together, this affects
the sacrifice ratio or, in other terms, the real costs needed to maintain price stability. For
instance, in a bargaining system with more than one trade union, wage leadership
reduces the effective number of independent trade unions and increases the degree of
centralisation of wage bargaining. Assuming that the leading trade union has some
degree of inflation aversion, this could allow the central bank to be more accommoda-
tive while simultaneously reducing inflation and unemployment to their lowest socially
optimal levels (Coricelli et al., 2006). Without referring to monetary policy regimes,
either completely centralised or completely decentralised, bargaining systems are
associated with better macroeconomic performance (Calmfors and Driffill, 1988).

One of the reasons why the remuneration pattern is important comes from the
structural diversity of the economy. A familiar approach is to distinguish between
economic activity that is exposed to international competition, and economic activity
that is not as exposed. The separation into a public sector and a private sector, which is
applied in this paper, makes the same distinction. Exporters, especially when located in
small, open economies, usually face competition from other global suppliers. Main-
taining cost and price competitiveness imposes an immediate constraint on wage-cost
dynamics. This does not mean that the wages paid by export-oriented producers should
be lower. It only means that external competition guides how far wage costs can go.
Suppliers serving the domestic economy face competition only from among themselves
and potential market entrants. The strength of the competition then depends on
technological characteristics, market size and regulation. Usually, domestic competi-
tion, when sheltered from international suppliers, is less fierce than in export-oriented
sectors, and the scope for open or tacit collusion is potentially significant.

The public sector is free from competition concerns on the supply side. The wage
bill is constrained by the budget, while the earnings and employment split are
influenced by alternative options in the private sector (Fearon 2004). Furthermore,
there is evidence for a close relationship between the wage rate and per capita
government spending in South Africa (Alm and Embaye, 2010). This could also be
linked to the stated policy goals in the National Development Plan (NDP) and the
New Growth Path (NGP), as well as earlier strategic policy documents, which put
poverty alleviation at the centre of government policies (NDP 2012; NGP 2011). In
general terms, one can assume that private-sector earnings are driven more by
market developments than by public-sector earnings. Therefore, the direction of
causality either increases (for public-sector earnings following the private-sector
developments) or decreases (for private-sector following public-sector earnings) the
role of market forces.
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Therefore, different exposure to competition in the product markets generates a
different framework for wage negotiations and outcomes, even if labour-force regula-
tion (specifically dismissal protection) is applied uniformly throughout the economy.
This heterogeneity becomes even more important if wage bargaining follows a pattern,
meaning that negotiations in one sector follow the outcomes in another sector. In such
cases, the orientation of the wage leader to price stability has important consequences
for the sacrifice ratio, which is determined by the pressure on the wage-formation
process to limit inflationary wage increases.

Perhaps this is most true for the relationship between public- and private-sector
earnings because there is an asymmetry of budget constraints between the two sectors.
In other words, the public sector has the capacity to let the earnings of its employees
deviate from the private sector, regardless of market forces. Therefore, the public- and
private-sector earnings pattern is relevant for the efficiency of market forces contribut-
ing to the restoration and subsequent maintenance of a labour-market equilibrium.

Literature Review

The theoretical literature on pattern bargaining takes two opposing views. One string of
literature, strongly influenced by Calmfors and Driffill (1988), takes an institutional
approach linking bargaining outcomes to the setup of the bargaining framework. In this
context, not all externalities may be considered by individual economic agents. For
instance, excessive payroll taxation and regulatory interference into wage formation
can contribute to a loss of external competitiveness and a growing gap between
productivity and wage costs (Agudelo and Sala, 2016). Beyond competitiveness, there
is also the issue of fairness and excessive inequality of pay (Gwatidzo and Benhur,
2013), which is particularly important for economies where monopsony plays a role.

Following this literature, pattern bargaining possibly has a positive role to play for
removing information asymmetries and internalising externalities, for instance, from
wage growth on inflation. This literature treats labour organisations, like trade unions,
as exogenous.

Alternatively, authors like Pollan (2004) considered the institutional setup, including
coverage of collective bargaining, as part of an economic optimisation process. In this
respect, pattern wage bargaining cannot improve outcomes compared with
decentralised bargaining under inflation targeting (Calmfors and Seim, 2013). This is
less relevant for the public- and private-sector earnings pattern because the public- and
private-sector split can be considered exogenous and only slowly changing.

However, when the public- and private-sector supply of services is endogenous, for
instance, because of a credible threat of outsourcing, wage demands in the public sector
follow agreements in the private sector (Fearon 2004). If the private sector is booming,
wages in the public sector also rise. If private-sector firms are successfully bidding for
outsourcing contracts, then public-sector unions make concessions.

In the area of macrostructural interactions, the Scandinavian model of inflation
links inflation differentials to sectoral productivity differences in a model with
centralised and solidaric wage determination (Frisch 1977). In this model, the
higher structural rate of inflation, which comes from lower productivity growth in
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the domestic sector, does not pose a problem for international competitiveness. The
wage leader in the export sector sets wage increases on a level compatible with
international competitiveness. This pattern of wage outcomes is in line with mac-
roeconomic stability and contributes to a lower sacrifice ratio. The disciplining
effect of unemployment on wage formation is replaced by internalisation of the
concern for international competitiveness through a centralised bargaining process
with monopoly trade unions and employer associations. An important assumption
in this model is that the size of the two sectors is exogenously given. In this type of
model, private-sector earnings lead public-sector earnings because the wage ceiling
is established by maintaining international competitiveness.

Dutch disease models describe cases in which one sector (usually resource extrac-
tion) grows because of newly discovered profitable deposits (like the gas fields in the
Netherlands) and a wage differential becomes necessary to attract workers from other
sectors, mainly manufacturing. It is assumed that labour is not internationally mobile.
The disease element of this otherwise beneficial setting comes from the spillover of
wage increases to sectors that face international competition (and therefore cannot pass
on wages to higher prices), or sectors that face technological and organisational barriers
to increasing productivity. As a consequence, more workers lose jobs in export-oriented
manufacturing than can find new employment opportunities either in mining or in the
services sectors, which benefit from the higher incomes generated by mining sector
expansion. A variant of the Dutch disease can arise if internationally determined raw-
material prices increase and, thus, increase the profitability of mining exports (Ahrend
et al., 2007).

For South Africa, mining is an important contributor to economic activity,
exports and jobs. While in the past productivity advances allowed mines to operate
longer, internationally determined raw-material prices became the dominant deter-
minant of the profitability of the sector from the beginning of the 2000s (Gwatidzo
and Benhur, 2013). A similar context, as in the case of Dutch disease, may distort
the wage-setting process in post-communist countries (D’Adamo 2014). In these
countries, the government played a large role in the redistribution of income and
wealth through privatisation and the restructuring of state-owned enterprises.
Therefore, it is not surprising to find many cases of wage leadership by the public
sector. This could also be the case for South Africa if government revenue from
mining is spent to increase public-sector wages above private-sector wages (includ-
ing in the export industries).

In all variants of the Dutch disease, wage pressures arise that are not in line with
macroeconomic stability and contribute to an increase in the sacrifice ratio. This is also
the case if the government benefits from extra revenue used to increase wages in the
public sector.

In most member countries of the Organisation for Economic Cooperation and
Development (OECD), public-sector wages follow the outcomes of private-sector wage
negotiations (Lamo et al., 2012). However, there are also cases of public-sector
leadership and spillover effects (Afonso and Gomes, 2014).

For Sweden, the private sector is the wage leader and the public sector follows
(Lindquist and Vilhelmsson, 2006). Public-sector wages do not Granger cause private-
sector wages. For Austria, using data on collectively bargained wages, reference norms
play a significant role. External norms seem to matter more than internal norms (Knell
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and Stiglbauer, 2012). However, in an earlier paper, Pollan (2004) found that Austrian
remuneration outcomes characterised by high and rising diversity were incompatible
with a wage-pattern hypothesis. For the United States, Marshall and Merlo (2004)
found that trade unions preferred pattern bargaining over simultaneous industry-wide
bargaining and sequential bargaining with a random pattern. They also pointed out that
pattern bargaining promoted significant entry barriers. This could also be the case for
South Africa if public-sector wages cause private-sector wages to follow and new
market entrants cannot afford to hire labour.

For the euro area, Germany acts as a wage leader (Ramskogler 2012). This could
have encouraged the European Central Bank to run accommodative monetary policy
despite the warning signals from an overheating housing market during the run-up to
the most recent global financial crisis.

Wage Formation

South Africa has a decentralised trade union structure. Unionisation is high in the
public sector and mining. It is intermediate in manufacturing and transport, and low in
trade, finance and construction. Additionally, unionisation is close to zero among
personal services employees (Wittenberg and Kerr, 2019). Wage negotiation is
centralised in the public sector through a bargaining council. Collective agreements
for the private sector are concluded by sectoral and regional bargaining councils, which
are extended to non-members by ministerial decree if the concluding social partners are
sufficiently representative. Cost of living adjustments are part of wage negotiations for
the first year in the contract, but automatic indexation to forecasted changes in the
Consumer Price Index (CPI) are usual for the second year. Collective agreements
usually span two years. A theoretical foundation for the relationship between public-
and private-sector remuneration was derived by modelling a sequential game between a
government ministry, the public service provider, a public-sector union and a private
service provider (Fearon 2004).

Data

Quarterly average remuneration (earnings) data were used from the first quarter of 2000
to the first quarter of 2017 for both the public and private sectors. The choice of the
observation period was motivated by the introduction of South Africa’s inflation-
targeting regime. Real remuneration is calculated by deflation with the deflator of
gross value added excluding agriculture, following the methodology applied by Statis-
tics South Africa (Stats SA 2020).

Remuneration data were collected by Stats SA (2020). Seasonal adjustment was
carried out by the South African Reserve Bank (SARB 2018). The term earnings is
used synonymously with remuneration.

Figure 1 shows the development of both public- and private-sector remuneration,
together with the CPI. The CPI is shown because it is the headline inflation measure
most popular in South Africa. All the variables are presented in logarithmic terms.
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Visual inspection of the data signals that private-sector earnings progress relatively
smoothly, with only some cyclical responses, while public-sector remuneration is much
more volatile. The CPI is quite smooth but shows more pronounced cycles.

These observations are confirmed by the descriptive statistics in Table 1. The
nominal public- and private-sector earnings grow, on average, by 2.0% per quarter
(by 8.1% and 8.2%, respectively, when annualised). Consumer price inflation amounts
to 1.4% per quarter, which is equivalent to average annual inflation of 5.6%.

While the rate of earnings increases in the public and private sectors is nearly
identical, development in the public sector is much more volatile than in the private
sector. The standard deviation of public-sector remuneration is about 2.5 times as large
as in the private sector. This feature is preserved for the deflated earnings. In other
words, consumer price inflation does not contribute to earnings volatility. Therefore,
the higher volatility of public-sector earnings must be explained by other factors. It is
worthwhile noting that the ratio between average nominal and average real earnings
growth is above 5, which is unusually high, even for an emerging economy.

Figure 2 shows the development of real remuneration. It suggests that public-sector
remuneration is much more volatile than private-sector remuneration.

Figure 3 shows the smoothed year-on-year growth rates of nominal and real public-
and private-sector earnings. For both the nominal and the real series, public-sector
earnings growth fluctuates around private-sector earnings, suggesting a pattern
characterised by private-sector earnings being the mean by which public-sector

Fig. 1 Nominal public- and private-sector earnings and the consumer price index (log). Source: Own
calculations using data from SARB (2018) and Stats SA (2020)

Table 1 Descriptive statistics for changes in logs of nominal public (D(LWPU)) and private (D(LWPR)) and
real public (D(LRWPU)) and real private (D(LRWPR)) earnings and the Consumer Price Index (D(LCPI))

D(LCPI) D(LWPU) D(LWPR) D(LRWPU) D(LRWPR)

Mean 0.014 0.020 0.020 0.003 0.004

Standard deviation 0.008 0.033 0.013 0.032 0.014

Note: Since real earnings are deflated with a different price index, the adding-up conditions are not met.
Source: Own calculations using data from SARB (2018) and Stats SA (2020).
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earnings revert. It is interesting to note that public-sector wages fell behind in the boom
years before the global financial crisis and caught up during the crisis years, 2009–
2010. In contrast, this happened to other countries where public-sector wage growth
was constrained as part of a fiscal consolidation strategy (Biesenbeek and Werff, 2019).
According to this pattern, public-sector earnings should moderate again in the near
future and cross the private-sector earnings growth line from above.

Estimates

The short- and the long-run public- and private-sector earnings patterns were tested using
the well-known Granger-causality test and the VECM methodology (Johansen 1991).
Lamo et al. (2012) applied the same methodology for their investigation of public- and
private-wage patterns in OECD countries. Granger causality follows a simple post-hoc-

Fig. 2 Real public- and private-sector earnings. Source: Own calculations using data from SARB (2018) and
Stats SA (2020)

Fig. 3 Nominal and real public- and private-sector earnings changes. Source: Own calculations using data
from SARB (2018) and Stats SA (2020)
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ergo-propter-hoc approach. In other words, it is assumed if an impact follows a shock in
time, one can conclude that the cause of the impact is the shock. If a co-integrating
relationship is found, there must be Granger causality in one direction or the other. The
direction of causality was determined by the VECM (Odhiambo 2009). The approach was
heavily criticised as atheoretic (Cooley and Leroy, 1985), but became an established
empirical tool.

Table 2 shows the results of a simple Granger-causality test between the quarter-on-
quarter changes of logged public- and private-sector earnings. The null hypothesis of
no causality was rejected for nominal and real private-sector earnings causing public-
sector earnings at a 5% significance level. The null hypothesis cannot be rejected for
public-sector earnings causing private-sector earnings.

The simple Granger test only takes the information from the first differences into
account. Therefore the Granger test catches only the short-run elements of earnings
leadership. VECMs also use information about levels and cover the long-run aspects of
earnings leadership. The VECMmethodology (Juselius 2006) combines the estimate of
a long-run relationship among the endogenous variables (in this case, public- and
private-sector earnings) with the short-run adjustment towards it.

Table 3 reports the bi-variate co-integration tests for nominal remuneration in the
public and private sectors and the CPI, as well as for real remuneration in the public and
private sectors. The results reject the null hypothesis of no co-integration relationship
between nominal and real remuneration in the public and private sectors, respectively.
On the contrary, co-integration between nominal remuneration in the public and private
sectors, respectively, and the CPI cannot be rejected.

VECM and vector autoregression (VAR) estimates were calculated for nominal and
real public- and private-sector remuneration. Table 4 summarises the results of these
estimates. Complete information is provided in the Online Supplemental Appendix.

No co-integration was rejected for nominal public- and private-sector earnings.
Contrary to Lamo et al. (2012), the unit coefficient for the co-integrating relationship
was estimated rather than imposed. It turns out that the estimated coefficient of private-
sector earnings was close to, but significantly below 1 (−0.958 for nominal earnings
and − 0.843 for real earnings).

Table 2 Granger-causality test for the public- and private-sector earnings patterns

Null hypothesis Observations F-statistic p-value

Nominal earnings

Nominal private-sector earnings do not Granger
cause public-sector earnings

66 3.926 0.024

Nominal public-sector earnings do not Granger
cause private-sector earnings

0.156 0.855

Real earnings

Real private-sector earnings do not Granger
cause public-sector earnings

66 3.370 0.040

Real public-sector earnings do not Granger cause
private-sector earnings

0.260 0.771

Source: Own calculations using data from SARB (2018) and Stats SA (2020).
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Nominal public-sector remuneration follows nominal private-sector remuneration
because the estimated coefficient of the error-correction term (the lagged deviation

Table 3 Co-integrating relationships for nominal and real remuneration in the public and private sectors and
the Consumer Price Index

D(LWPU) D(LWPR) D(CPI)

Co-integrating relationship LWPU= (0.963 * LWPR) + 0.169 (no co-integration is rejected)

LWPU and LCPI: no co-integration is not rejected

LWPR and LCPI: no co-integration is not rejected

Descriptive statistics for changes in logs of real earnings

D(LRWPU) D(LRWPR)

Co-integrating relationship LRWPU= (0.840 * LRWPR) + 0.737 (no co-integration is rejected)

Source: Own calculations using data from SARB (2018) and Stats SA (2020).

Table 4 VECM estimates (2000Q3:2017Q1) of co-integration between public- and private-sector earnings

Nominal earnings: D(LWPU) D(LWPR) Real earnings: D(RLWPU) D(RLWPR)

Co-integrating (long-run) relationship Co-integrating (long-run) relationship

LWPU(−1) 1.000 LRWPU(−1) 1.000

LWPR(−1) −0.958 LRWPR(−1) −0.843
Standard error (0.009) (0.038)

[−104.315] [−21.954]
C −0.199 C −0.720
Error correction D(LWPU) D(LWPR) Error correction D(RLWPU) D(RLWPR)

CointEq1 −0.791 0.045 CointEq1 −0.710 0.118

(0.175) (0.091) (0.173) (0.095)

[−4.502] [0.495] [−4.092] [1.212]

D(LWPU(−1)) −0.108 0.002 D(LRWPU(−1)) −0.113 −0.053
(0.122) (0.063) (0.125) (0.069)

[−0.885] [0.032] [−0.901] [−0.778]
D(LWPR(−1)) −0.046 −0.105 D(LRWPR(−1)) 0.166 −0.220

(0.263) (0.137) (0.229) (0.126)

[−0.177] [−0.768] [0.723] [−1.747]
C 0.023 0.022 C 0.003 0.005

(0.006) (0.003) (0.003) (0.001)

[3.863] [7.104] [1.189] [2.908]

R-squared 0.449 0.025 R-squared 0.426 0.099

Adj. R-squared 0.423 −0.020 Adj. R-squared 0.398 0.056

F-statistic 17.146 0.554 F-statistic 15.601 2.322

Mean dependent 0.020 0.020 Mean dependent 0.003 0.004

SD dependent 0.033 0.013 SD dependent 0.032 0.014

Note: Bolded coefficients are significant at the 5% level. Source: Own calculations using data from SARB
(2018) and Stats SA (2020).
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from the co-integrating relationship) is negative (−0.791) and significant (standard
deviation = 0.175) in the equation for public-sector earnings changes. The error-cor-
rection term enters the equation for private-sector earnings changes with only a small
(0.002089) and insignificant (standard deviation = 0.091) coefficient.

The explanatory power is high for public-sector remuneration (R2 = 0.449 for
nominal earnings and 0.426 for real earnings) and insignificant for private-sector
remuneration (0.025 for nominal earnings and 0.099 for real earnings). In other words,
information on the past changes in private-sector earnings, as well as deviations from
the co-integrating relationship, explains about 40% of the variance of public-sector
earnings growth. Previous changes in public-sector earnings and deviations from the
co-integrating relationship have no explanatory power for nominal or real private-sector
earnings.

The adjustment is strong and rapid. About 80% of the deviation from the co-
integrating relationship is compensated for by public-sector earnings changes within
one quarter. The reaction of private-sector earnings to deviations from the co-
integrating relationship is small and insignificant. Figures 4 and 5 show the response
of public- and private-sector earnings to a 1% shock in private- and public-sector
earnings. Slightly more than 80% of private-sector earnings shock remains permanent
in private- and public-sector earnings after four quarters, while only 5% of a public-
sector earnings shock remains permanent. The coefficients of past changes of public-
and private-sector earnings in the VECM (Table 4) are small and insignificant.

The estimation results of a VAR model with two lags (Table 5) confirm this paper’s
main finding of a causal relationship from private-sector earnings on public-sector
earnings with only insignificant feedback. In line with the Granger-causality test

Fig. 4 Response to a 1% private sector earnings shock. Source: Own calculations using data from SARB
(2018) and Stats SA (2020)
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(Table 2), only lagged changes in private-sector earnings are significant in the public-
sector earnings equation, but lagged changes in public-sector earnings are insignificant
in the private-sector earnings equation.

Conclusions

Two hypotheses of patterns in remuneration outcomes were explored in this paper.
First, is there a relationship between nominal remuneration in the public and private
sectors? Second, is there a relationship between real remuneration in the public and
private sectors?

The Granger-causality test and VECM estimates strongly suggest that public-
sector remuneration follows private-sector remuneration in the short- and long-run
without feedback. This pattern also holds for real remuneration in the public and
private sectors.

Past observations of public-sector remuneration had no explanatory power for
private-sector remuneration. A large difference in explanatory power was also con-
firmed for the deflated remuneration series. The similarity of the estimation results with
nominal and real remuneration data suggests that the response to inflation shocks is
similar for public- and private-sector remuneration, although there is more stability in
the relationship between inflation and public-sector earnings compared with private-
sector earnings.

The main conclusion for economic policy is that efforts to reduce excessive nominal
wage growth concerning the credible inflation target1 should not exclude the private

Fig. 5 Response to a 1% public sector earnings shock. Source: Own calculations using data from SARB
(2018) and Stats SA (2020)

1 South Africa has had a credible inflation-targeting regime since 2000 (Coco and Viegi, 2019).
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sector. Of course, this holds only if the described earnings pattern remains stable.
According to the findings, public-sector earnings will follow private-sector earnings,
but not the other way around.

In the case of an imported inflationary shock (e.g. through rising oil prices)
according to the estimated VECM, any response of private-sector wages will also
affect public-sector wages, which would increase fiscal stress. In this situation, the
dividend from credible monetary policy preventing an imported price shock to initiate a
wage-price spiral is considerable.

Given the atheoretic nature of Granger-causality analysis and the VECM method-
ology, the paper does not make statements about the transmission process of wages
between the private and public sector. This could be the topic of a follow-up study.

Supplementary Information The online version contains supplementary material available at https://doi.
org/10.1007/s11293-020-09684-0.

Table 5 VAR estimates (2000Q4:2017Q1) of Granger causality between public- and private-sector earnings

Nominal earnings:
DLWPU DLWPR

Real earnings:
DLRWPU DLRWPR

DLWPU DLWPR DLRWPU DLRWPR

D(LWPU(−1)) −0.718 0.032 D(LRWPU(−1)) −0.702 −0.001
(0.117) (0.058) (0.115) (0.063)

[−6.099] [0.547] [−6.104] [−0.024]
D(LWPU(−2)) −0.384 0.010 D(LRWPU(−2)) −0.449 −0.038

(0.113) (0.056) (0.109) (0.060)

[−3.388] [0.183] [−4.092] [−0.638]
D(LWPR(−1)) 0.621 −0.135 D(LRWPR(−1)) 0.595 −0.302

(0.257) (0.128) (0.230) (0.126)

[2.412] [−1.060] [2.585] [−2.397]
D(LWPR(−2)) 0.479 0.056 D(LRWPR(−2)) 0.239 0.006

(0.266) (0.132) (0.239) (0.130)

[1.803] [0.430] [1.000] [0.047]

C 0.020 0.021 C 0.005 0.005

(0.008) (0.004) (0.003) (0.001)

[2.293] [4.785] [1.567] [2.944]

R-squared 0.398 0.029 R-squared 0.423 0.102

Adj. R-squared 0.359 −0.033 Adj. R-squared 0.385 0.043

Sum sq. resids 0.044 0.010 Sum sq. resids 0.040 0.012

S.E. equation 0.026 0.013 S.E. equation 0.025 0.014

F-statistic 10.116 0.471 F-statistic 11.198 1.747

Mean dependent 0.020 0.020 Mean dependent 0.004 0.004

S.D. dependent 0.033 0.013 S.D. dependent 0.032 0.014

Note: Bolded coefficients are significant at the 5% level. Source: Own calculations using data from SARB
(2018) and Stats SA (2020).
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