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Abstract. This paper investigates how output growth, employment growth and inflation
influence each other in the short/long run. It builds on Phillips (1962) and Blanchard
Fischer (1989) assessment that empirical links between output, employment and prices
are central issue in modern macroeconomics. This paper brings a global perspective on
short and long term links between employment growth, inflation and output growth using
panel cointegration framework with non-stationary heterogeneous panel (119 countries
over 1970-2010). The empirical results (on global and national level) strongly support
the existence of a long-run equilibrium relationship between output growth, employment
growth and inflation. A central finding is that possible trade-off effects between growth,
employment and prices varies significantly among economies. Therefore, universal an-
swers to questions Is inflation good for growth or Is there a trade-off between employment
and growth are not straightforward for general macroeconomic theory. Each country must
design own economic policy (targeting) taking into account the quantitative relationships
between growth, employment and prices. This has important policy implications also for
price setting policies, cost management, market strategy and risk management through
productivity-demand disturbances effects on the business environment.
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Introduction

Knowledge of the linkages between employment growth, inflation and output growth
is essential for designing policies not resulting in “overshooting” or “undershooting” of
the targeted “equilibrium”, as well as for choosing optimally the particular inflation rate,
level of economic activity or “natural rate of unemployment” that should be targeted.
Further, it might also be instrumental in reducing economic cycles.
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In two famous studies Phillips (1958, 1962) analysed the relationship between unem-
ployment and the rate of change of nominal wages in the United Kingdom and that
between employment growth, inflation, and output growth. Studies identifying negative
inflation-growth link find variability of inflation to be harmful for growth. Price vola-
tility discourages investments and lowers production efficiency lowering future profit-
ability through uncertainty. In condition of low investments and rising prices balance
of payments becomes a real problem. Several studies support the thesis that inflation
is harmful for growth. Bruno and Easterly (1996,1998) find a negative correlation for
inflation and growth with high price volatility (40%). Burdekin et al. (2004) find that
inflation is harmful to growth in industrialised countries only when the price level hits
9%, whilst the threshold is 3% in the developing economies. Lopez-Villavicencio and
Mignon (2011) supply strong evidence of a non-linear negative link between inflation
and growth with a threshold effect. Other studies highlight positive impact of inflation
on growth through real interest rate — long run investment rate mechanism. Tobin (1965)
argued that there is a positive impact of inflation on growth through capital accumula-
tion (lower marginal productivity of capital and real interest rates). In the presence of
inflation, investors face lower returns on monetary assets relative to real assets (physical
capital). Benhabib and Spiegel (2009) provide evidence that inflation positively affects
growth below a 5% price threshold level.

Employment and output growth are closely connected through the productivity-wage
mechanism (Scott, McKean 1964). Output growth followed by sharp increase in the
wage rates (above productivity rate) results in profitably fall and increasing unemploy-
ment in the long run. Okun (1962) documented a negative relationship between changes
in the unemployment rate and output growth. Lee (2000) finds empirical support for
Okun’s law in most OECD countries. Malley and Molana (2008) report a threshold ef-
fect in the unemployment rate. Eriksson (1997) finds a trade-off between unemployment
and long-run growth in the steady state. Dhont and Heylen (2008) suggest that differ-
ences in employment and output in Europe and the US arise from differences in the
structure of fiscal policy. Other studies trying to explain movements in (un)employment
and prices include Phelps (1967, 1968), Berentsen et al. (2011), Ericsson and Tryon
(2001), Fernandez Valdovinos (2003), Barro (1996), Mollick et al. (2011). Monetary
aggregates could also have an important role as explored in Bozoklu (2013). Oil pass-
through effect as in Catik and Karaguka (2012) validates hypothesis of low inflation-
ary environment associated with low pass-through. The series also show long memory
behavior (Skare, Stjepanovié 2013). Oil prices shocks and associated monetary policy
response exhibits different influence on price and output fluctuations (Semko 2013).

The layout of the paper is as follows. Section 1 describes the data and the econometric
framework. Section 2 presents the empirical results. Section 3 summarises the main
findings and discusses their implications for successful macroeconomic policy design.
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1. The model and data
1.1. Data

Our dataset is a balanced panel with annual data on employment, prices and output from
1970 to 2010 for 119 countries!. The variables are in annual percentage changes. The
data sources are the USDA International macroeconomic dataset (historical data files)
and the Conference board total economy database 2011.

1.2. The model

We investigate the relationship between y,, the annual growth rate of real output in
country i and year #; p;, the annual inflation rate, and e,, the annual growth rate of
employment, estimating the following model:

Iny; =PBo; +By; In p; +PBy; Ine; +uy, (D
where u,, is the error term.

To check the stationarity of the series in the panel under cross-sectional dependence
we use first- and second-generation unit root tests. First-generation panel unit roots
tests include Levin and Lin (1993), Levin et al. (2002), Harris and Tzavalis (1999), Im
et al. (2003), Maddala and Wu (1999), Choi (2002, 2001), Hadri (2000) whilst second-
generation tests are those of Bai and Ng (2001, 2004), Moon and Perron (2004), Phillips
and Sul (2003), Pesaran (2004, 2007), Breitung and Das (2005).

We find evidence of both stationary and non-stationary individual country series; over-
all, the results are inconclusive. This is not surprising, given the well-known low power
of such tests (Breuer et al. 2002; Westerlund 2008). However, when using Baum’s
(2001) version of Hadri’s test the null of stationarity in our panel is rejected at the 1%
level under homoscedastic, heteroscedastic and serial dependence assumptions2. This
residual-based Lagrange multiplier test is more powerful in large samples and with trend

! The countries included in the panel are the following: Albania, Algeria, Angola, Argentina, Arme-
nia, Australia, Austria, Azerbaijan, Bahrain, Bangladesh, Barbados, Belarus, Belgium, Bosna and
Hercegovina, Brazil, Bulgaria, Burkina Faso, Cambodia, Cameron, Canada, Central African Repu-
blic, Chile, China, Colombia, Congo, Democratic Republic of Costa Rica, Cote d’Ivore, Croatia,
Cyprus, Czech Republic, Denmark, Ecuador, Egypt, Estonia, Ethiopia, Finland, France, Georgia,
Germany, Ghana, Greece, Guatemala, Hungary, Iceland, India, Indonesia, Iran, Iraq, Ireland, Israel,
Italy, Jamaica, Japan, Jordan, Kazakhstan, Kenya, Korea South, Kuwait, Kyrgyzstan, Latvia, Lit-
huania, Luxembourg, Macedonia, Madagascar, Malawi, Malaysia, Mali, Malta, Mexico, Moldova,
Morocco, Mozambique, Myanmar, The Netherlands, New Zealand, Niger, Nigeria, Norway, Oman,
Pakistan, Peru, The Philippines, Poland, Portugal, Romania, Russia, St.Lucia, Saudi Arabia, Senegal,
Serbia, Singapore, Slovakia, Slovenia, South Africa, Spain, Sri Lanka, Sudan, Sweden, Switzerland,
Syria, Taiwan, Tajikistan, Tanzania, Thailand, Trinidad and Tobago, Tunisia, Turkey, Turkmenistan,
Uganda, Ukraine, United Arab Emirates, The United Kingdom, USA, Uruguay, Uzbekistan, Vene-
zuela, Vietnam, Yemen, Zambia.

2 Wagner and Hlouskova (2006) showed that Hadri’s test tends to reject stationarity most of the times
in the presence of autocorrelation. Baum (2001) proposed a more powerful version of this test (under
the null that the error process is homoscedastic across the panel or heteroscedastic across countries
and there is serial dependence in the disturbances).
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inclusion, therefore we carry out the remainder of the analysis under the maintained
hypothesis that that series are generated by non-stationary stochastic processes.

In order to test if the series are cointegrated in the presence of heterogeneity in the pan-
el, we use the Nyblom and Harvey (2000), Maddala and Wu (1999), Johansen (1995),
Pedroni (2001), Persyn and Westerlund (2008) and Kao (1999) cointegration tests. The
lag length was chosen on the basis of the Akaike information criterion (AIC) with in-
dividual intercepts and trends. Test results strongly reject the null of no cointegration
in favour of the existence of a long-run equilibrium relationship between employment
growth, inflation and output growth in the panel.

Having established cointegration, we estimate (1) using the FMOLS (fully modified
OLS), DOLS (dynamic OLS), PMGE (pooled mean group estimator), MG (mean group)
and DFE (dynamic fixed effect) methods. Following Pedroni (2001), the FMOLS esti-
mator corrected for heterogeneity (with fixed effects) and the OLS estimator adjusted
for serial correlation take the form:

N T 1Ty T
B}kVT _BZLZiE%iZ(xit _)_Ci)zJ ZLAI}ZLAEELZ(% _)_Ci)lvl; _T’?iJ’ (2)

i=1 t=1 i=1 i=1
where 1:1' is a lower triangular dgcomposition of the covariance matrix €, I'; a weighted
sum of autocovariances, with L;; =(Q;; —Q3,,/ QZZ[)IA/ 2 and Ly, =QY} being the

long-run standard errors of the conditional process. Here By is a fully modified estima-
tor (FMOLS) with the individual specific mean of the form:

¥ Ly - A Lyt A
Wi = By == A, 7y = Doy + Q4 = 22 (D + Q9. 3)
22i Lyy;
Pedroni (2001) proposes a dynamic OLS estimator (DOLS) of the form:

i N(T trr
Bipors =| N7 20| 2zuzin | | 2ozuvu || “4)
=1
1

i=1\ t=1
where z;, is the 2(K + 1) x 1 vector of regressors:
Zip = {(xit %), Axy g a~--aniz+K};5’iz =Yit = Vi
correcting for endogeneity and serial correlation in the panel by including leads and
lags of the differenced I(1) regressors. Following the approach of Pesaran and Smith

(1995), and Pesaran et al. (1999) for nonstationary dynamic panels with heterogeneous
parameters we estimate our dynamic panel using MG, PMGE and DFE in the form:

p-l q-1

Ay = (Vg — 01 X)) + Z xyAyi,H + Z 5;. AXj i+ 1 +&;. Q)
Jj=l Jj=0

Following Pesaran, Shin and Smith (1999) we estimate an ARDL(2,2,2) model:

p q
Yie = Z kijyi,zfj + Z 5;']'xi,tfj +vid, +ey, (6)
= =0

where i =1, 2, ..., 119 stands for the country; =1, 2, ..., 41 for the time period; x;, =
(kx1) and d, (s x1) for the vectors of explanatory variables (regressors).
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Re-parameterising (6) we obtain an error correction model of the form:
p-1 gq-1

Ay =0,y + Bix; + Z KZ'Ayi,t—j + Z SZ'AxI.J_j +yid, + ey, (7
j=1 j=0
p q * 2 .
where ¢i:_(1_2j:1?\‘ij)’ Bi: j=06ij’7\’ij:_ z xim"lzls---ap_l
m=j+1

q
and 8;=— Y 8. j=1.g=1, i=1..,N.
m=j+1
As in Pedroni (1999, 2004) we estimate the long-run relationship as follows:

Vig =04 +0;0+Byxy; o +BoiXoi s oo F BriXasiy Ty (3

fort=1,...,T,i=1,...,N;,m=1, ..., M with T being the number of observations
(time), N the number of individual countries in the panel and M the number of regres-
sion variables. After estimating (7) and identifying the long-run relationships, we esti-
mate a panel VECM model:

m m m
Avip = Oy + M ECy oy + 2001 AV; g+ Oroig Ak + 2. O3 e Hthy (9)

k=1 k=1 k=1
and then test for multivariate causality with lag length m (SIC = 2) to examine the di-
rection (patterns) of causality between the variables in both the short and the long run.

Multivariate causality as in Engle and Granger (1987) is tested by means of Wald tests
(see Table 1) of the null Hy:05;,03; =0, Hy 02,003 =0, Hy :051;4,030 =0
(i.e., the independent variables do not cause the dependent ones in the model) for all
i and k in (9). To examine the long-run relationship between independent and depend-
ent variables we test Hj :Xj;,Ay;,A3; =0 for all i and k in (9) (i.e., no long-run stable
relationship between independent and dependent variables in the model).

2. Empirical results

In this section, we report the results of the PMGE, MG, FMOLS, DOLS, Dynamic
Fixed Effect and VECM estimation as well as the results of the multivariate Granger
causality analysis.

2.1. Panel analysis results

The empirical evidence clearly supports the existence of a long-run relationship between
employment growth, inflation and output growth in the panel. This is confirmed by sev-
eral estimation procedures. The panel results (not presented here) based on the FMOLS
and DOLS tests for cointegration in heterogeneous panels as well as the Pedroni ap-
proach imply that the null H,:B; = 0 of no cointegration between the three variables
is rejected both at individual country and panel level, except for Malta (FMOLS does
not reject, DOLS reject), Norway, St. Lucia, Ukraine (both FMOLS and DOLS do not
reject). The panel FMOLS and DOLS results without time dummies with -statistic =
—1589.83 for FMOLS and —1368.77 for DOLS and with time dummies with t-statistic =
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—2722.07 FMOLS and —-2141.17 for DOLS strongly support the hypothesis of cointe-
gration.

The fully modified OLS estimates of the cointegration relationship are reported in Ta-
ble 2. In the case of the panel FMOLS and DOLS (without time trend) analysis the
estimated coefficient for inflation is 0.0253 and 0.0294 respectively and is statistically
significant in both cases, although with a positive effect on output growth. Panel unit
root tests show that the series in the panel share common stochastic trends, and, there-
fore, omitting the trend component would generate a bias in both the FMOLS and
DOLS estimates. With the inclusion of a time trend, the estimated impact of inflation
on output growth is, as expected, negative (FMOLS: —0.0087; DOLS: —0.0091) and
statistically significant at the 1% level. The panel long-run coefficient estimates using
MGE and DFE are statistically significant with values for inflation of —0.023 (PMGE)
and —0.027 (DFE) respectively, supporting the idea that inflation has a minor (close to
zero) negative effect on output growth. The long-run coefficient for inflation using MGE
is not statistically significant. Employment growth (without a time trend) has a positive
effect (FMOLS = 0.3469 and DOLS = 0.0968) on output growth that is statistically
significant at the 1% level. Its impact on output growth (with a time trend included) is
also statistically significant and positive (even larger, with the FMOLS estimate equal to
0.4592 and the DOLS one to 0.3528). Employment growth has a positive and statistical-
ly significant impact on output growth at the individual country level (for 85 countries)
with coefficient values ranging from 0.000 to 2.217 (Russia). The Hausman test statistic
for choosing between the PMGE and MGE estimators is equal to 3.43, indicating that
PMGE is to be preferred as being more efficient under the null that the long-run coef-
ficients are homogenous. Results show that the PMGE long-run coefficients are in fact
statistically significant at the individual country level for both inflation and employment
growth. The latter affects output growth positively with statistically significant coeffi-
cients of 0.4431 for PMGE and 0.5227 for DFE. The panel VECM results do not differ
substantially from the PMGE, MGE, DFE, FMOLS and DOLS ones, with the estimated
long-run coefficients being —0.0012 for inflation and 0.3001 for employment growth (all
statistically significant at the 1% level).

Overall, the long-run coefficients for inflation and employment growth converge to
the PMGE values of —0.002 and 0.443 respectively. This is an important finding for
two reasons. First, it supports empirically the existence of a long-run relationship be-
tween employment growth, inflation and output growth as postulated by Phillips (1962).
Second, it provides policy-makers with an estimate of the inflation and employment
growth effects on output growth. The cointegration results appear to be very robust.
For instance, the estimates from the error correction equations (9) indicate that A is
statistically significant and negative for all countries in the panel. The same holds for
the panel VECM as can be seen from Table 2 (except for the positive values of A when
(p) is the dependent variable). This confirms the existence of a long-run relationship
between the three variables.
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Table 1. Wald F-test results from panel VECM

Dependent () (%) (80)
SR LR JR SR LR JR SR LR JR
(constant) 3.0866*** —54.983 0.2590%**
Ay, ) —0.1356%** —9.7825%* 0.0850%*
Ay, _») —0.0537%** —10.563*** 0.0230%**
(Ap,_ ) —0.0012%** —0.4073** —0.0000
(Ap,_,) —0.0009** —0.2550** —-0.0000
(Ae, ) 0.3001%** —8.6596** —0.6149%**
(Ae,_») 0.0961** —14.272%* —0.2736%***
(EC,_)) —0.4392%** 7.4018%* —0.0440**
Py y—op y—e
31.1  -29.3 2873 502 631 342 524 565 350
skskok skeskosk sfesksk skeskok ek sfeskosk sfeskok ke skeskosk
Causality directions e—y e—p p—e
594 -293 303.0 210 631 241 048 565 123
skskk sesksk sfeskosk skeskk kk sfeskosk sk sfesksk

Notes: LR, SR, JR and EC stand for long-run, short-run, and joint (both short- and long-run) causal-
ity and error-correction coefficients respectively; y—p means that variable y does not Granger cause
variable p (null hypothesis); ***, ** and * represent significance at 1%, 5% and 10% respectively.

Table 2. Panel short- and long-run coefficients (dependent variable Ay)

PMGE MGE FMOLS DOLS DFE
with time trend
Long-run coefficients
») —0.002%** —-0.002 0.025%** 0.029** —0.002**
(e) 0.443%** 0.212 0.346%** 0.096*** 0.522%**
Error correction —0.664%* —0.770%* —0.662%*
Short-run coefficients
(Ap) —-0.001 0.000 —0.000
(Ae) -0.326 -0.271 —-0.053
constant 1.840%** 2.822%*%* 1.732%*
Long-run coefficients with time trend
(Ap) —0.008***  —0.009%**
(Ae) 0.459%*** 0.352%%*
Hausman test 3.43 (0.1798)

Notes: *** ** and * represent significance at 1%, 5% and 10% respectively. For short/long-run
coefficients (empirical results of this study) on a national level (for any individual country from 119
investigated here) please contact corresponding author. Empirical results for individual countries are
not presented here due to space constraints.
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2.2. Does inflation matters for growth? — Individual country analysis

Our results are in line with the “threshold level” inflation effect on growth evidenced in
Sarel (1996), Ghosh and Phillips (1998), Benhabib and Spiegel (2009) and Gillman and
Kejak (2005). The panel results in Table 2 show that the impact of inflation on growth in
the short and long run is negative and very close to zero, almost negligible. The results
of cointegration analysis for individual countries vary greatly from the results obtained
from panel cointegration analysis for the entire panel (all countries). Phelps’ contention
(1967, 1968) that the rate of unemployment in the long run could not be changed by
monetary and fiscal policy through aggregate demand is only partially supported by our
findings. In countries with developed financial markets and with lower exchange rate
volatility, moderate inflation (up to 9%) has a significant positive impact on economic
growth. This is particularly evident in the Scandinavian countries and Germany. In
these countries, an increase in the price level of 10% is associated with an increase in
production in the range 2—5%. The biggest positive impact of a moderate inflation rate
on economic growth is recorded in Germany. In stable developed economies with strong
financial markets, inflation below 9% has no negative impact on financial markets. In
these countries, inflation also has no adverse impact on the rate of return, investment
and economic growth. Investors perceive these countries as “safe investment zones” and
a moderate inflation rate (9%) encourages capital accumulation, investment and thus
economic growth. In Norway, Germany, the Netherlands and Sweden inflation has a
positive impact on output and employment growth. These results support the hypothesis
that policy-generated inflation can reduce unemployment significantly in the long run.

Similar effects are found in countries with oil resources where supply shocks driven
by oil price increases lead to higher growth (through capital accumulation and invest-
ment) and lower unemployment in the long run. The empirical results confirm this for
Saudi Arabia, Morocco, and United Arab Emirates. In other Middle East and Africa
oil producing nations, negative inflation-growth relationship exists because of different
monetary policy regimes, inflation uncertainty, economy structure and market openness
and government interventions on prices.

In small and open economies such as Belgium, Austria, Croatia, Cameroon, Trinidad
and Tobago, Jordan, Malta and large ones such as France, Central African Republic,
China, Italy and Japan there is a moderate positive impact of inflation on economic
growth achieved through depreciation and higher exports (especially in the EU area).
The cointegration coefficients in these countries range between 0.1 and 0.5, which
means that a 10% increase in prices increases growth by 1-5% through higher exports.

These results are consistent with those of Lucas (1973), Mallik and Chowdhury (2001),
Gillman and Kejak (2002) who report a positive relationship between inflation and
economic growth.

For the vast majority of countries (90 of them), the long-run impact of inflation on
growth is negligible, as also in Arai et al. (2004). The exceptions are countries such
as Greece, Hungary, Kenya, Kuwait, Luxemburg, Slovakia, South Africa, the US. This
might reflect other factors such as the degree of financial market development, market
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uncertainty, exchange rate and balance of payment policy, labour productivity, risk aver-
sion; these should be included in future research on the inflation-growth relationship.

The short-run dynamics between inflation and growth differ significantly across coun-
tries. The VECM estimates suggest a positive relation between inflation and growth in
the short run for 15 countries including St. Lucia, Switzerland, Ireland, and Tunisia.
Small-open economies can boost growth through a depreciation of the exchange rate but
only for a limited time. For Malaysia, Singapore, Denmark, Germany, we find robust
statistical evidence that inflation boosts growth in the short run. The overall conclusion
is that inflation does not matter for growth in the short run.

The long-run error adjustment coefficients are statistically significant in the PMGE,
MG and VECM models (results available at request from the corresponding author),
and suggest that the adjustment toward a long-run equilibrium level is fairly quick.
The speed of adjustment to equilibrium is, as expected, lower in countries with less
efficient central banking system (Azerbaijan, Georgia, Guatemala, Tanzania, Yemen),
where the adjustment takes around three years, compared to 1.8 years in France and 1.5
years in the US. In countries characterised by trade openness (Central African Republic,
South Korea, India, Syria, Senegal, St. Lucia, Tunisia, Turkey, Taiwan, Zambia, Algeria,
Australia, Czech Republic) the adjustment to equilibrium (through the exchange rate)
is even quicker — approximately 0.99 year to 0.71 year. In countries with large service
sector share in output, massive FDI inflows and favorable trade openness regime (low
tariffs and trade barriers, foreign exchange control) equilibrium adjustments are much
more rapid. Growth-factor accumulation-productivity-innovation mechanism works bet-
ter in open economies as found by Srinivasan (2001), so open economies quickly adapt
to long-run equilibrium.

2.3. Does employment matter for growth? Individual country analysis

As in Verdoorn (1993) we find that a higher rate of growth is associated to higher em-
ployment growth. However, the impact of employment growth on output growth differs
considerable across countries as a result of differences in labour markets (flexibility)
and productivity. Employment growth has a positive and statistically significant effect
on output growth in 68 countries in the panel (in the sense that at least two from a set
of panel cointegration models have positive and statistically significant long-run coef-
ficients), with the estimated long-run coefficient ranging from 0.028 to 2.150. Some
countries, such as Russia, experienced high growth as a consequence of an increase in
the labour supply (hours worked) and increased labour market efficiency. In Russia, the
impact of employment growth on output growth (the growth-employment elasticity)
was on average 2.214%. In fact, to calculate the “net” impact of employment growth
on output growth one should correct the long-run multiplier for productivity changes.
In the case of Russia, faster employment growth leads to faster output growth through
faster growth in total productivity, as in Verdoorn’s law.

The same pattern is observed in the Czech Republic, Denmark and the US. On the other
hand, countries such as Cameron and Congo exhibit a negative long-run relationship
between employment and output growth. The reason is the very low growth in total
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productivity growth (between 0 and 1%). Countries with increasing returns to scale
(such as the US, Denmark and Russia) experience high growth rates associated with
employment growth. Other countries, such as Czech Republic, achieve higher output
growth rates as a consequence of improved labour market allocation and better firm
organisation. Employment growth (1%) in Cameron is associated with a fall in output
growth in Cameroon and Congo (— 5% and —4% respectively) as a result of rigidities
in the labour market (Congo had the highest rigidity of employment index in 2006) or
decreasing returns to scale (as in Cameroon, where 70% of the labour force is employed
in agriculture). The differences in the results for other Sub-Saharan African countries
with low TFP growth rate are due to differences in capital productivity (average age),
labor productivity (average level of education) between Sub-Saharan African countries
(capital stock, capital output and capital labor ratios).

The cointegration coefficients support Verdoorn’s law in countries with positive mul-
tifactor productivity where higher employment growth leads to higher output growth.
Developed countries with some degree of rigidity in labour markets (leading to increase
in the youth unemployment) experience slower output growth associated with employ-
ment growth (France is a good example, the long-run coefficient being equal to 0.140).

In the short run, for 28 countries we find a (statistically significant) positive but rather
small employment impact multiplier value. The estimated speed of the adjustment coef-
ficients (feedback mechanism) has the expected negative sign, with differences across
countries. In countries with rigid labour markets and low multifactor productivity the
adjustment is slower, lasting on average 1.8 years. In the presence of more flexible
labour markets convergence is instead achieved within a year. The case of India is
particularly interesting. Here the growth-employment cointegration coefficient is nega-
tive because its economy is approaching full employment. India achieves fast growing
rates thanks to the high-productivity growth associated to the low employment growth.
Because of rapid structural changes in its economy and the increase in the labour-force
participation rate, it faces “jobless growth”. This is why it converges speedily to its
long-run equilibrium (within one year on average).

2.4. Granger causality analysis for inflation, employment
growth and output growth

Having already found long-run causality (as implied by the EC coefficients) we are also in-
terested in examining the direction of causality between the variables (see Table 1).

It can be seen that the estimates of equation (9) imply bidirectional (and statistically sig-
nificant at the 1% level) Granger causality between inflation and output growth (p—y,
y—p), and employment growth and output growth as well as inflation (e—y, y—e,
e—p, p—e) in both the short and long run. The only exception is the unidirectional
short-run causality running from inflation to output growth (p—y). This is consistent
with Phillips’ idea that employment growth, inflation and output growth are both policy
instruments and targets driven by some kind of mutually self-reinforcing process (bi-
directional causality).
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Granger causality analysis provides clear evidence that employment growth is an impor-
tant determinant of output growth in the short and long run. Output growth also Granger
causes employment growth in the short and long run implying bidirectional Granger
causality between employment and output growth. Employment has a positive but small
short-run impact on output growth. This is because higher productivity growth boosts
long-run growth. In the short run, employment growth Granger cause output growth.
In the long run, productivity growth exceeds employment growth reducing the impact
of employment growth on output growth (negative Granger causality). As long as em-
ployment growth is accompanied by an adequate change in multifactor productivity
employment growth Granger causes output growth. Overall, the panel Granger causality
analysis shows that employment is an important determinant of output growth and vice
versa both in the short and long run.

Inflation positively Granger causes employment in the short run, confirming the idea
of a beneficial short-run impact. Employment growth in turn has a positive effect on
output growth in the short run. We find negative Granger causality running from infla-
tion to employment in the long run, which is the result of inflation uncertainty. Bidirec-
tional Granger causality between inflation and employment growth exists in the long-
run. Long-run employment growth Granger causes inflation positively. Unidirectional
Granger causality from employment growth to inflation is present in the short run. On
the basis of the results of the panel Granger analysis, we can conclude that inflation in
the short run has no influence on changes in employment. In the long run, changes in
inflation negatively affect employment growth as a result of the long-run negative im-
pact of inflation on output growth. Bidirectional Granger causality is found in the both
the short and the long run between inflation and output growth?.

Conclusions

The evidence presented in this paper based on cointegration and Granger causality tests
carried out for a panel including 119 countries indicates that inflation and employment
growth do matter for output growth. However, there are cross-country differences that
can be rationalised in terms of differences in labour markets, productivity, policy target-
ing, economy structure and institutional development. Future research should consider
such variables explicitly to identify the exact nature of the channels through which
inflation and employment growth affect output growth. Also, possible thresholds effects
and nonlinearities should be investigated. Nevertheless, our results are of importance
to policy makers since, as already stressed, knowledge of the dynamic relationships
between the variables examined is essential for the purpose of designing appropriate
policies.

3 Caporale and Skare (2011) carry out Granger tests for individual countries rather than a panel as in
the present study.
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