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ABSTRACT
Anwar Shaikh has proposed the classical theory of inflation in his
recent book Capitalism, Competition, Conflict, Crisis. Even though
it is a relevant and well-founded heterodox theory, the empirical
literature on the subject is scanty. In this article, we empirically
evaluate the explanatory capabilities of Shaikh’s theory of
inflation for the case of Europe. We constructed GMM and Fixed
Effects models for the panel of 23 European countries over the
period 2001–20. The overall results demonstrated that Shaikh’s
classical theory of inflation generated empirically successful
results in explaining the supply dynamics of European inflation,
while it produced no statistically significant effect on the demand
dynamics of inflation due to the European inflation level, as
expected.
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1. Introduction

Shaikh, Maniatis, and Petralias (1999) proposed a throughput limit, which is subse-
quently called the rate of growth utilization, to explain inflation. It depends on the
idea that the maximum sustainable rate of growth for the system is the rate of profit.
While the actual rate of growth is getting close to the throughput limit, the economy
becomes more inflation-prone (Shaikh, Maniatis, and Petralias 1999, p. 99). Handfas
(2012) enhanced the idea within the framework of monetary endogeneity and suggested
a demand-pull and supply-resistance model of inflation. Then, Shaikh (2016) improved
the classical theory of inflation by adding demand dynamics. He proposed the recent
version of the classical theory of inflation in which newly created purchasing power is
a variable that controls the demand side of inflation while the rate of growth utilization
and net profitability are two other variables, which control the supply side of inflation.
Shaikh also provided Handfas’ empirical evidence of the classical theory of inflation
for ten countries, seven OECD countries (Canada, Germany, France, Japan, South
Korea, the United Kingdom, and, the United States) and three developing ones
(Mexico, Brazil, and South Africa). The results of the ARDL model are promising. The
long-run results are statistically significant in all OECD countries, but there are weak
results for developing countries due to the small sample size (p. 712). More recently,
Barredo-Zuriarrain (2022) analyzed hyperinflation in Venezuela by using Shaikh’s
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classical theory of inflation. He highlighted how money creation plays an essential role in
the demand-pull and the system’s limitations, which is called the growth utilization rate.
The findings demonstrated that the deficit monetization of the Public Oil Company
‘PDVSA’ is one of the factors behind the hyperinflation in Venezuela.

There is vast empirical literature about inflation dynamics for European economies. In
the last two decades, researchers have generated a lot of empirical studies on the inflation
dynamics of the Euro area. Empirical studies related to Euro areas are clustered mainly in
three groups. The first group is about the reconstruction of the Phillips curve depending
upon the characteristics of the European economies. It is a widely accepted phenomenon
that European economies have strong labor organizations. This leads to the assumption
of labor market rigidities in articles regarding European economies. One of the most
cited studies on European inflation was conducted by Galı, Gertler, and Lopez-Salido
(2001) provided evidence for the marginal cost-based Phillips Curve, subsequently
called New Keynesian Phillips Curve (NKPc), for Europe between 1970 and 1998.
NKPc depends on the assumption of labor market rigidities. Thus, real unit labor cost
is a proxy for marginal cost. It is a labor share obtained by the ratio of compensation
to employees to GDP. In the literature, the hybrid versions of NKPc emerged while
studies on NKPc expanded. Paloviita (2006) implemented the NKPc and its hybrid spec-
ification for the Eurozone between 1977 and 2003. The findings suggested that NKPc can
be used, but if non-rationalities in expectations are assumed, the hybrid model is more
accurate. In the hybrid model, labor income share is used as a proxy for real marginal
cost. Mazumder (2018) investigated the core inflation in the Euro area. The findings sug-
gested that the explanatory power of the Phillips Curve with direct measures of inflation
expectations from expert predictions is higher than the traditional Phillips curve covered
by adaptive expectations. They also highlighted that short-term forecast in the Phillips
Curve is important for European countries even if the literature suggests long-term fore-
cast in the Phillips Curve. Moreover, they put forward evidence that 2 per cent anchor of
ECB’s inflation has become weak in recent years.

The second group concentrated on determinants of inflation. Golinelli and Orsi
(2002) evaluated the inflation process in the transitory economies (Czechia, Hungary,
and Poland). The results showed that the exchange rate is the core long-term variable
affecting domestic prices. Inflation is also significantly influenced by demand-side pres-
sure measured in terms of the output gap. Arratibel, Rodriguez-Palenzuela, and Thimann
(2002) examined inflation dynamics in the EU-accession countries and found evidence of
dual inflation covered by tradable and non-tradable commodities. The results suggest
that international factors have an impact on inflation in tradable commodities while
inflation in non-tradable commodities is determined strongly by domestic factors. More-
over, the effects of exchange rate regimes appear very differently over tradable and non-
tradable commodities, and Balassa-Samuelson effect on inflation is negligible. Vašíček
(2011) explained inflation dynamics for four central European economies (Czechia,
Hungary, Poland, and Slovakia). The results demonstrated that inflation in those coun-
tries is driven mainly by external factors and the real marginal cost-based NKPc performs
poorly. They intuitively explain the reason for higher inflation and that inflation persis-
tence may be adaptive instead of rational price-setting behavior of domestic firms.
Globan, Arčabić, and Sorić (2014) examined the domestic and external determinants
of inflation for eight new EU member states (Bulgaria, Croatia, the Czech Republic,
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Hungary, Latvia, Lithuania, Poland, and Romania). The findings indicated that the
inflation dynamics of those economies are mainly determined by foreign shocks in the
medium run while domestic shocks influence inflation dynamics in the short run.
After the Global Financial crisis, foreign components of inflation have weakened even
if it varies from country to country. Abdih, Lin, and Paret (2018, p. 15–17) stated that
the reasons behind the stickier inflation in the Euro area are slower wage growth and
global reasons like falling energy prices. Boranova et al. (2021) investigated the effect
of growing wages on core inflation for 27 European economies between 1995 and
2019. The results showed the positive impact of wage growth on inflation. However,
the impact has weakened since the 2008 Financial Crisis. The financial crisis is a
turning point for European economies. Especially after 2012, the Euro area passes
through excessive disinflation. The reasons behind the disinflationary process may be
classified as internal and external ones. Weak domestic demand is the main internal
reason while falling energy and food prices are particular external factors (Constancio
2015, p. 456–460)

Within the second group, some studies evaluated the link between inflation and other
factors such as monetary regime, inflation persistence, inflation uncertainty, perceptions,
expectations, etc. For instance, Altissimo et al. (2006) used aggregate data and sectoral
data separately and showed that inflation persistence seems very high at the aggregate
level, but it appears weak in sectoral data mainly due to the effect of the transitory sectoral
shocks. Baxa, Plašil, and Vašíček (2015) found that inflation targeting does not directly
trigger changes in the inflation process for three central European countries (Czechia,
Hungary, and Poland), which adopted inflation targeting. They found a heterogeneous
effect that only Czechia reduced intrinsic inflation persistence. On the other hand,
researchers developed models to understand inflation perceptions and expectations.
For example, Döpke et al. (2008) investigated the validity of Carroll’s sticky information
model of inflation expectations in major European countries (France, Germany, Italy,
and the United Kingdom). The findings showed that European households slowly
adjust their information to the new information on average in twelve to eighteen
months. Lein and Maag (2011) investigated the formation of household perceptions
about the price level. They found inefficient and heterogenous inflation perceptions.
The findings also revealed that households’ inflation perceptions are sluggish to
respond. They are less responsive to new information than inflation expectations.
Fountas, Ioannidis, and Karanasos (2004) investigated the relationship between
inflation and inflation uncertainty in European countries between 1960 between 1999.
The findings demonstrated that inflation significantly increases inflation uncertainty in
European countries except for Germany. In all countries except for the U.K., inflation
uncertainty does not lead to a negative output effect.

The third group concentrates on subjects such as inflation differentials and conver-
gence among European economies. Studies show that there is no pure convergence
among European economies. For instance, Rogers (2001) presented evidence of price
level convergence among European countries, especially for tradable commodities, and
showed that prices between 1990 and 1999 became less dispersed. Busetti et al. (2006)
analyzed the convergence properties of inflation rates among the members of the Euro-
pean Monetary Union between 1980 and 2004. They demonstrated the validity of the
convergence hypothesis between 1980 and 1997. However, they found evidence of
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diverging behaviors in the sample when the period begins with the birth of the euro.
Economies form two main clusters: a lower inflation group that includes France,
Germany, Belgium, Austria, and Finland, and a higher inflation group that comprises
Spain, the Netherlands, Portugal, Greece, and Ireland. Italy stands in between the two
groups. Egert (2007) evaluated inflation differences among EU-27 countries and found
weak and negligible evidence for the Balassa-Samuelson effect in the transition econo-
mies because they have different economic structures compared with old EU
members. These differences lead to different rates of inflation. Egert also suggested
that inflation persistence and cyclical effect measured by output gap and unit labor
cost are particularly significant determinants of rates of inflation in both transition econ-
omies and old members of the European Union. Horvath and Koprnická (2008)
explained the determinants of inflation differences among new EU members between
1997 and 2007. The results demonstrated that appreciation in the exchange rate and
rising price level are related to the narrower inflation difference compared to the Euro
area. However, a positive output gap and fiscal deficit appear to contribute to the
growing inflation difference. Moreover, price level convergence has an impact on
inflation differences, but, they stated that real convergence factors are more important
than cyclical variation. Stylianou (2022) examined the main factors behind inflation
differentials in the Euro area between 1999 and 2018. They found three main structural
breaks in 2004, 2008, and in 2010. The results suggested that inflation differentials may
decrease and become less persistent if productivity growth increases and if the real
effective exchange rates decrease and become less heterogeneous among members of
the Economic and Monetary Union.

Some studies focused on the relationship between inflation and productivity growth
while explaining the issue of convergence. Tsionas (2003) empirically analyzed the rela-
tionship between inflation and productivity for 15 European economies between 1960
and 1997. The results revealed that there is no long-run cointegration between variables.
Besides, the findings do not support the idea that nominal convergence in terms of rates
of inflation has a real impact on productivity. Christopoulos and Tsionas (2005) evalu-
ated the link between inflation and productivity growth in 15 European economies
between 1961 and 1999. Empirical results support the real convergence in the Euro
area, especially convergence to 2 per cent European inflation is a base to trigger real eco-
nomic convergence among members of the European Union. They found unidirectional
causality from inflation to productivity growth in the long run.

The classical theory of inflation is a recent heterodox inflation theory, which is rele-
vant and well-founded, but the empirical literature on the subject is not sufficient.
Thus, more empirical work is needed. Therefore, the aim of this paper is to empirically
evaluate the explanatory capabilities of Shaikh’s theory of inflation in the European case
between 2001 and 2020. Europe has its own characteristics. In the empirical studies,
researchers used proxies for labor cost and particularly emphasized labor market rigid-
ities. Therefore, we also try to modify the classical theory of inflation in order to improve
its capabilities in the case of Europe.

The remaining part of our paper consists of five sections. Section Two introduces
Shaikh’s classical theory of inflation. In Sections Three to Six, we respectively present
data, theoretical construction for Europe, methodology, and empirical findings. Lastly,
in Section Seven, we conclude our paper.
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2. Shaikh’s Classical Theory of Inflation

The early development of Shaikh’s classical theory of inflation in his 1999 paper concen-
trates on the relationship between the rate of profit and inflation. In the economy, the
rate of profit is the maximum sustainable rate of growth for the system. The
maximum sustainable rate of growth was first called the ‘throughput limit’ by Shaikh,
Maniatis, and Petralias (1999). The main idea behind the throughput limit is that a
demand policy, aiming to reduce the rate of unemployment, accelerates the actual rate
of growth, but the level of growth is constrained by the throughput limit. That is to
say, if for any reason the gap between the throughput limit and the actual growth rate
is narrowed, there will be a decrease in the possibility of output growth. Then, it pressures
prices, and the economy will become inflation-prone (p. 99). The idea of throughput
limit enables us to explain the supply dynamics of inflation. Shaikh subsequently
renamed the throughput limit ‘growth utilization rate.’ r′. The rate of growth utilization
(RGU)1 is derived from investment expenditures divided by aggregate profits. It is simply
investment profit ratio (r′ = I/P). This is a substitute for the rate of capacity utilization
and also the rate of employment (Shaikh 2016, p. 695). It depends upon the capitalist
decision on how much money out of profit will be reinvested. Thus, this decision pre-
cisely determines the level of employment and level of capacity utilization.

Shaikh’s theory has similar characteristics to the theory of Dumenil and Levy (1999)
that price movements depend upon the position of the actual capacity utilization rate
compared with the normal rate of capacity utilization. So, the variation of price responds
to the deviation of the rate of capacity utilization from the capacity utilization rate tar-
geted by enterprises2 (p. 689). Both models assume that labor is not a constraint; there
is an unemployment pool in the system. Therefore, the wage rate is fixed. According
to Dumenil and Levy (1999, p. 704), an increase in the real wage rate causes larger capac-
ity utilization and consequently a larger profit rate and investment in the short run.
However, a larger rate of real wage does not influence capacity utilization in the long
run because it is assumed that capacity utilization remains at a normal level in the
long run. The rate of profit and growth is smaller if capacity utilization reached its
target value. On the other hand, Shaikh does not distinguish the time period into the
short run and long run. In his theory, a larger rate of real wage directly influences the
rate of growth utilization because it reduces profit share and consequently private invest-
ment, which is the engine of growth. Moreover, a larger wage rate is related to the pool of
unemployment. If the unemployment pool shrinks while the government conducts stim-
ulus policies, the result is a higher wage rate. Consequently, Dumenil and Levy assumed
that the actual rate of capacity utilization reaches a normal level in long run. However,
there is no guarantee or notion that the actual rate of growth utilization reaches the
maximum rate of growth without stimulus policy possibly conducted by the government
in the theory of Shaikh.

Shaikh rewrites the RGU (r′) in terms of 1 minus the RGU (1− r
′
) in order to make a

parallel with the Phillips Curve. This is a rate of unutilized growth capacity, which also
means unemployment.

1It is different from standart rate of profit, r = P/K , which is aggregate profits divided by value of capital.
2Capacity utilization rate is targeted by enterprises because demand is jerky. So, they need large production capacity in
order to keep their capabilities to meet demand and supply shocks.
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Furthermore, Shaikh defined net profitability, which is also called net real incremental
rate of profit, rr

′
I . It is calculated by a change in current real gross profit, DPGRt , minus

interest rate, i, times the real gross investment of the previous year, IGRt−1, divided by the
real gross investment of the previous year, IGRt−1 (p. 696).

rr
′
I ≈

DPGRt − i . IGRt−1

IGRt−1
(1)

An increase in the net real incremental rate of profit motivates capitalists to increase their
production. This creates pressure on the prices to fall while production increases. So, it is
a kind of correction term to the rate of growth utilization. Consequently, the net real
incremental rate of profit and RGU are supply-side determinants of Shaikh’s theory of
inflation.

On the demand side of inflation, the endogenous money framework is required to be
considered because credit is the essence of purchasing power (pp). Credit money is the
general form of money in the modern fiat money system. It is approximately equivalent
to more than 92 per cent of the total money supply in a modern economy. Banks endog-
enously create credit when agents demand it (Moore 1983, 1988; Lavoie 1984; Graziani
1989, 2003; Pollin 1991; Palley 1994). According to Shaikh (2016), in the fiat money
system, a change in purchasing power is derived from a change in foreign and domestic
sources of credit plus the current account deficit (or surplus) of the external sector.

DPP = DCreditD + DCreditF + CA (2)

An important point here, the fiat money system provides technically limitless creation of
public and private money. Newly created purchasing power causes additional produc-
tion, undesired depletion in inventories, a backlog of orders and deliveries, and also a
rise in prices. Therefore, we need to note that growth rate of nominal output
gY ; DY/Y−1 is a function of new purchasing power. It is consistent with both the
Keynesian and Monetarist approaches (p. 698).

gY = f ( pp) (3)

Actual output growth is influenced positively by newly created purchasing power and net
profitability; and negatively by the growth utilization rate (p. 702). These are denoted in
the fourth equation below. The interaction between variables is exactly nonlinear because
there is no guarantee of a linear increase in actual output while the level of newly gener-
ated purchasing power rises.

gYR = f ( pp︸︷︷︸
+

, rr
′
I︸︷︷︸

+
, r′︸︷︷︸

−
) (4)

The difference between the growth rates of the nominal output and the real output is
nothing but the rate of inflation, by definition.

p = gY − gYR (5)

Therefore, the substitution of the third and fourth equation into the fifth one provides
the classical theory of inflation in which the fiat money inflation is influenced; positively
by purchasing power, pp, because some portion of purchasing power may not be
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absorbed by the current supply, negatively by net profitability, rr
′
I , since it increases the

growth of real output, and positively by the rate of growth utilization, r′ because it limits
the growth of real output (p. 702). In function (6), the first variable represents the pull of
purchasing power. The second variable indicates the difference between the rate of return
on investment and the interest rate. The last one represents the tightness of the economy
measured by the RGU rather than the employment rate or capacity utilization. In this
function, both the demand and supply sides are controlled. The first variable controls
the demand dynamics of inflation, while others control the supply dynamics of inflation.

p = f ( pp︸︷︷︸
+

, rr
′
I︸︷︷︸

−
, r′︸︷︷︸

+
) (6)

In function (6), the last term is equivalent to the rate of employment. If we rewrite the
RGU in terms of 1 minus the RGU, we obtain a rate of unutilized growth (RUG),
which is equivalent to the rate of unemployment. Now, we have a Phillips-type
inflation curve in terms of (1− r

′
). As in the standard Phillips Curve, the rate of

inflation declines in the case of a growing rate of unutilized capacity (1− r
′
), when all

other things are fixed. Therefore, the remaining terms may appear as potential shift
factors (p. 703).

p = f ( pp︸︷︷︸
+

, rr
′
I︸︷︷︸

−
, (1− r′)︸���︷︷���︸

−
) (7)

There may be at least three types of scenarios, as shown in Figure 1, in which the rate of
inflation (p) is on the y-axis, and the rate of unemployment (y) is on the x-axis. The first
scenario illustrated in (a) represents what we call an effective stimulus policy. In this case,
we assume that the actual RGU is not close to the maximum RGU. This means that
economy has a growth potential. If state announces a new stimulus plan, it increases pur-
chasing power, and thus accelerates aggregate demand. Therefore, the Phillips-type
inflation curve (1− r

′
) shifts to the right (Pc1 to Pc2) at initial. Then, it shifts back

(Pc2 to Pc3) because supply dynamics absorbs a significant portion of newly created pur-
chasing power. That is to say, the second term is strictly increased. So, the effect of net
profitability offsets the effect of purchasing power pulled by the stimulus. Consequently,

Figure 1. Stimulus Policy under three different assumption.
Note: p is the rate of inflation and y is the rate of unemployment.
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a stimulus policy was achieved to reduce the rate of unemployment with a small variation
in the rate of inflation.

The second scenario shown in (b) represents what we call an ineffective stimulus
policy due to the assumption that the actual RGU is close to the maximum RGU. This
assumption means that the economy is tight and growth potential is weak. In this
turn, if the state implements stimulus policies, the Phillips-type inflation curve
(1− r

′
), shifts to the right (Pc1 to Pc2) at initial. However, the result of stimulus may

be highly inflationary, since growth potential is weak under the assumption that the
actual RGU is close to the maximum RGU. Consequently, supply dynamics may not
offset the effect of new purchasing power created by the state. And more importantly,
if this causes a decline in net profitability (rr

′
I),

3 Phillips-type inflation curve (1− r
′
), con-

tinues to shift to the right (Pc2 to Pc3) because a reduction in net profitability causes an
increase in the unemployment rate. This is nothing but stagflation, which means raising
the rate of inflation and the rate of unemployment simultaneously.

The third scenario illustrated in (c) represents what we call a powerful stimulus policy
due to the assumption that the actual RGU is far from the maximum RGU. This assump-
tion leads to a more rapid growth potential for the economy. Therefore, if the state con-
ducts a stimulus policy, this may be more powerful and productive due to the position of
the actual RGU. The Phillips-type inflation curve (1− r

′
), shifts to the right (Pc1 to Pc2)

at initial. Then, it may turn back to the initial point (Pc2 to Pc1), since supply dynamics
may fully absorb newly created purchasing power. If we assume that such a stimulus may
pump employment significantly, the Phillips-type inflation curve (1− r

′
), may shift

behind the initial point (Pc2 to Pc3). Therefore, this is nothing but a high economic
growth without inflation.4

Consequently, effectiveness of stimulus depends upon the situation of the supply side
of the economy. If the economy is (not) tight as a result of the situation that the actual
RGU is (not) close to the maximum RGU, the demand pull of new purchasing power
created by state is not (is) absorbed by supply dynamics. For instance, while economy
is tight if stimulus reduces net profitability, the result may be devastating. The main
channel behind this is possibly between stimulus and net profitability. If stimulus policies
increase aggregate demand and thus increase wage share, the rate of profit falls. The rate
of profit is the main determinant of growth. Therefore, firms begin to fire laborers during
fall in net profitability.

Furthermore, Shaikh states that RGU and net profitability may empirically be corre-
lated. Therefore, the restricted version as shown (8) below is available. Restrictive version
is that the rate of inflation is determined positively by the demand pull of new purchasing
power and positively or negatively by the supply resistance represented by RGU. Also, net
effect of the supply resistance depends strictly upon the weights of net profitability, and
rate of growth utilization. Shaikh proposes rate of growth utilization instead of net profit-
ability to control supply resistance, since RGU is widely available and is also equivalent to

3As argued above, employment channel triggered by stimulus policy may affect profitability negatively. So, a fall in profit-
ability may be a result of an increase in wage share due to rising aggregate demand or shrinking pool of
unemployment.

4In this case, inflation is not a case. Prices may change but very little and negligible.
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the rate of employment.

p = f ( pp︸︷︷︸
+

, r′︸︷︷︸
+/−

) (8)

3. Data

In equation 8, there are two main variables that control the supply and demand sides of
inflation. Shaikh (2016) suggested relative new purchasing power (RNPP) to explain the
demand pull of inflation. New purchasing power is the sum of the change in total credit
(household, private, and government credits) plus current account deficit or surplus.
Shaikh defined RNPP by dividing new purchasing power by gross domestic product
(p. 896). We use European Central Bank database for credit series. They are measured
in millions of euros. Also, Gross Domestic Product and Current Account Balance are
provided by the European Commission database.

On the supply side, we calculate the RGU, which is private investment divided by gross
operating surplus.5 It means how much money is used out of the profit. Gross operating
surplus, by the way, is obtained from production activities before the account has been
taken out of the interest, rents, and other payable charges. It is the balancing item of
the generation of income accounts and sums up all surpluses of the various industries
and institutional sectors. And then private investment is the gross fixed capital formation
of the private sector. It is derived from the differences between the total economy and the
government sector. In this paper, rather than using the RGU, we prefer to use RUG6 in
order to derive Phillips Curve as Shaikh (2016) did. It is calculated by one hundred minus
RGU. RUG is equivalent to the rate of unemployment. Using RUG, we may make a par-
allel with the Phillips Curve, which depends upon the unemployment rate. This data is
supplied by the European Commission.

Growth utilization is a ratio that consists of the ratio of private investment to gross
operating surplus. These two variables are measured in millions of euros and yearly
data. On the other hand, total credit data and its components (household, private, and
government credits) are quarterly data measured in millions of euros. We select the
first quarter of credit data for each economy. Also, the current account balance, which
is a component of relative purchasing power, is also yearly, measured in billions7 of
euros.

The dependent variable in this study is the growth of GDP deflator (GDEF). This
series is supplied by the World Development Indicators. It is the ratio of Gross Domestic
Product in current local currency to Gross Domestic Product in constant local currency.
So, it includes price movements that originated from supply and demand factors.

We constructed a panel dataset between 2001 and 2020 for European economies.
These economies are Australia, Belgium, Czechia, Germany, Estonia, Spain, Finland,
France, the United Kingdom, Greece, Hungary, Ireland, Italy, Lithuania, Luxembourg,

5Gross operating surplus is suggested by Shaikh as a proxy of the rate of profit (p. 896).
6For instance, while the rate of growth utilization is 80 per cent, if you subtract 80 from 100, you have a 20 percent unuti-
lized rate of growth utilization. In addition, we may think that 100 percent growth utilization means that capitalists
decide to invest of the whole profit.

7It is converted into a million level.
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Latvia, Malta, the Netherlands, Poland, Portugal, Sweden, Slovenia, and Slovakia. We
have 20 years and 23 economies. In addition, we separated our sample into two. The
first subpanel covers the period between 2001 and 2009, while the second subpanel
includes the period between 2010 and 2020.

4. Supply Resistance and Demand Pull in the European Economies

RGU is the core variable in Shaikh’s classical theory of inflation. It represents supply
resistance, which absorbs some portion of inflation, while aggregate demand is rising.
Figure 2 shows the RGU in the 23 European economies between 2001 and 2020. It is
obviously seen that there is a structural change after the 2008 Financial Crisis. RGU
has fallen in all European economies. It means that capitalists decided to invest less
money out of profit in the post-crisis period. Therefore, growth utilization falls.
Besides, this fact requires an analysis of the post-crisis period (2010–20) separately.

On the other hand, this means that there is growth potential. So, it is convenient to the
cases (a or b) illustrated in Figure 1. According to Shaikh’s theory, there would be a pos-
sibility of success in conducting stimulus policy during this period. However, European
authorities did not prefer an expansionary policy in the post-crisis period. Figure 3 shows
the growth of total credit (household, private, and government credits). It seems clear
that European authorities followed a contractionary credit policy instead of pumping
credit into their economy in the post-crisis period. According to Shaikh’s classical
theory of inflation, if European economies followed a stimulus policy, it would not be
inflationary.

Consequently, European states did not create new purchasing power to stimulate their
economy even though there was space for growth potential. This fact also appears in

Figure 2. Rate of growth utilization in the 23 European economies.
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Figure 4, which shows relative new purchasing power in 23 European economies between
2001 and 2020. There is no significant rise in the post-crisis period.

5. Methodology

When we divide the time horizon into two sub-periods, 2001–09 and 2010–20, there is no
need to apply unit root tests due to the limited time period. However, for the whole time

Figure 3. Total Credit Growth in the 23 European economies.

Figure 4. Relative new purchasing power in the 23 European economies.
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period (2001–20), first-generation unit root tests and second-generation unit root tests
are applied in order to investigate the stationarity of the variables.

As for empirical techniques, both fixed effects and dynamic models were used. The
reason for using fixed-effects (F.E.) models is that the analysis was done on the basis
of European countries. Therefore, within variations have to be taken into consideration.
Additionally, the Hausman test results have already suggested the fixed effects model.
The model is given below.

GDEFit = b0 + b1RNPPit + b2RUGit +
∑j

t=1

dtYEARDUMMYt + ai + uit (9)

i: is the notation for countries; t: is the notation for time; u: is the error term; ai: time
invariant unobserved effects also called as unobserved heterogeneity (unobserved differ-
ences between cross-sectional units); YEARDUMMY: time-dummies; j: number of years.

Fixed effects methodology uses deviations from the time averages of the data for each
cross-sectional units (also called deviations from group means).

GDEFit − GDEFi = b0 + b1(RNPPit − RNPPi)+ b2(RUGit − RUGi)

+
∑j

t=1

dtYEARDUMMYt + (ai − �ai)+ (uit − �ui) (10)

where GDEFi = 1
T

∑T

t=1

GDEFit , RNPPi = 1
T

∑T

t=1

RNPPit , RUGi = 1
T

∑T

t=1

RUGit ,

�ui = 1
T

∑T

t=1

uit . ai is differenced out because it is time invariant it’s average is also ai

because ai is the part of composite error term (vit = ai + uit) ai is correlated with inde-
pendent variables which makes estimates biased. This problem is solved by differencing
out the ai.

On the dynamic model side, GMM (generalized method of moments) methodology
was used. The most important motivation to use this methodology is that it alleviates
the problem of endogeneity. To open this issue in the context of our study, there are
other factors affecting the dependent variable other than existing independent variables.
That is called omitted variable bias, which is one of the sources of endogeneity. We tried
to add some control variables such as labor share, profit share, trade union density, col-
lective bargaining coverage rate. However, none of them improved the explanatory
power of the model.8 Therefore, we followed the GMM technique that uses lagged depen-
dent variable as an independent variable. The motivation behind this methodology is that
this variable includes all other factors. By construction, the unobserved panel-level effects
are correlated with the lagged dependent variables. This situation makes the standard
estimator inconsistent. For this reason, the need to use a dynamic model arises. As a
dynamic model, we used GMM model because it provides consistent results under the
presence of different sources of endogeneity like unobserved heterogeneity, simultaneity

8None of them entered the model in a statistically significant way. We controlled labor share as a proxy for real marginal
cost. It is proposed by New Keynesians (Galı and Gertler, 1999). However, it does not statistically explain the variation of
the GDP deflator.
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and dynamic endogeneity (Wintoki, Linck, and Netter 2012; Ullah, Akhtar, and Zaefar-
ian 2018). GMM estimators are also designed to handle the joint endogeneity of explan-
atory variables via the creation of a matrix of internal instruments which also deal with
endogeneity of regressors and another set to deal with correlation between lagged depen-
dent variable and MA(1) error term (Doytch and Uctum 2011, p. 415). The model
includes p lags of the dependent variable as covariates and contains unobserved panel-
level effects (fixed or random). Let’s construct our dynamic model:

GDEFit = a+ gGDEFit−1 + bRNPPit + dRUGit +
∑j

t=1

utYEARDUMMYt + 1it (11)

1it = nit + eit . nit and eit represents time-invariant unobserved effects and idiosyncratic
errors respectively.

In the dynamic panel, inclusion of lagged dependent variable causes a violation of
orthogonality assumption (Oseni 2016, p. 107). This is because of the dependency of
lagged dependent variable on 1it−1 (function of 1it). As 1it = nit + eit ,
E(GDEFit−11it) = 0. In order to eliminate this problem Arellano and Bond (1991) pro-
posed to eliminate the time-invariant unobserved effects by taking first differences. After
this methodology, equation 11 becomes:

GDEFit − GDEFit−1 = a+ g(GDEFit−1 − GDEFit−2)+ b(RNPPit − RNPPit−1)

+ d(RUGit − RUGit−1)+
∑j

t=1

utYEARDUMMYt + (eit

− eit−1) (12)

However, due to the existing gaps in the data, orthogonal deviations, proposed by Are-
llano and Bover (1995), were used instead of first differences. This methodology requires
that the forward orthogonal-deviations be transformed instead of the first difference. In
this methodology, observations are subtracted from the average of all available future
observations (we use ∗ superscript to indicate average of all future observations) rather
than subtracted from previous observations. Then equation 12 can be written as:

GDEFit − GDEF∗ = a+ g(GDEFit−1 − GDEF∗)+ b(RNPPit − RNPP∗)

+ d(RUGit − RUG∗)+
∑j

t=1

utYEARDUMMYt + (eit − e∗) (13)

If we show orthogonal deviations by D, equation 13 can be written as:

DGDEFit = a+ gDGDEFit−1 + bDRNPPit + dDRUGit +
∑j

t=1

utYEARDUMMYt

+ Deit (14)

System GMM has some advantages over classical difference GMM. Therefore, system
GMM was preferred for this study. System GMM also uses instruments for level equa-
tion, while difference GMM uses instruments only for differences or orthogonal devia-
tion equations. According to Arellano and Bover (1995) and Blundell and Bond
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(1998) this corrects any bias that would emerge using the standard difference GMM esti-
mator. Specifically, system GMM improves efficiency since it allows for more instru-
ments (Roodman 2009, p. 86). Moreover, we have some gaps in our data, and the
difference GMM magnifies it (this is the main motivation for the creation of System
GMM) (p. 104). Last but not least, in contrast to difference GMM, system GMM does
not expunge fixed effects (p. 114). This situation is very vital for our study. Therefore,
we preferred the system GMM in this study.

Furthermore, a two-step system GMM methodology was used in this study. A two-
step estimator uses the estimates of the first step in order to estimate the parameters
of interest. A two-step estimator is asymptotically more efficient than a one-step estima-
tor, but its standard errors are biased downward. Windmeijer (2005) solved this issue by
developing a finite sample correlation matrix. Roodman (2009) states that with the finite
sample correlation matrix methodology, a robust two-step estimator is more efficient
than one-step robust estimates.

The number of instruments was collapsed9 in order to deal with excessive numbers of
instrumental variables because, in GMM, the suggested rule of thumb is to keep the
number of instruments equal or smaller than the number of groups.

Diagnostic tests take an essential place in GMM methodology. In order to mention
consistent estimators in GMM, the validity of moment conditions must be satisfied.
However, there is no direct way to test this issue. On the other hand, the validity of over-
identifying conditions can be tested with the Sargan test and Hansen test, but if the dis-
turbances are heteroskedastic, the distribution of the Sargan test cannot be defined.
Therefore, in the two-step estimator case, since biased-corrected standard errors (WC-
robust standard errors) obtained by using a finite sample correlation matrix were
used, it is necessary to use the Hansen test. Roodman (2009) also states that the standard
procedure in the two-step estimator is to use the Hansen test because it is robust to non-
i.i.d. (independently and identically distributed) errors. Therefore, according to Hansen
test results, we can define whether the instruments are valid. However, the moment con-
ditions are only valid in the case of no serial correlation in the idiosyncratic errors. In this
respect, Arellano-Bond Test provides the result of whether there is a serial correlation in
the first differenced errors. The first differenced errors are first-order serially correlated
when idiosyncratic errors are i.i.d.. Therefore, the first differenced errors need to be auto-
correlated at order one. However, there must be no autocorrelation at order two. When
these conditions are met, it can be stated that the moment conditions are valid.

6. Empirical Findings

For the first-generation unit root tests, we used Levin, Chien-Fu Lin, and Chia-Shang
Chu (LLC) (2002) and Fisher-PP developed by Maddala and Wu (1999), as well as
Choi (2001) utilizing Fisher (1925 [1932]) results. The first-generation unit root
tests ignore cross-sectional dependence. Although Baltagi (2008) states that cross-sec-
tional dependency is a problem for macro panels with long time series (over 30 years),

9One instrument for each variable and lag distance (for each year, the previous year is taken as an instrument.), rather
than one for each time period, variable, and lag distance. In other words, when instruments are collapsed, the number
of instruments for lag distance does not increase cumulatively.
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and Friedman’s test of cross-sectional independence states that there is no cross-sec-
tional dependency (test stat: 28.343, Prob: 0.1646), we also reported second generation
unit root tests results. For the second-generation panel unit root tests, we used
Pesaran CIPS tests developed by Pesaran (2007). Unit root test results state that
GDEF and RNPP are stationary in level. For RUG, out of 6 statistics, 4 statistics
state that it is stationary in levels. That’s why we regard this variable as stationary
(Table 1).

Restrictive model (8) of classical theory of inflation includes variables which control
supply and demand dynamics of inflation. We followed Shaikh’s (2016, p. 896) calcu-
lations in deriving variables. In explaining supply dynamics of inflation, we used
unutilized growth capacity to make parallel with the Phillips Curve. According to esti-
mation results given in Tables 2 and 3, RUG has statistically significant and negative
impact on European inflation for the sample 2001–20 both in Fixed Effect and GMM
estimations. When we investigate subsamples’ results, RUG has statistically significant
impact in Fixed Effect for the sample 2001–09 and in GMM for the sample 2010–20.
On demand dynamics of inflation, we used relative new purchasing power. Findings
demonstrated no statistically significant impact of RNPP on European inflation in all
samples.

It is expected that the effect of RNPP on the rate of inflation becomes stronger while
the newly created purchasing power is getting larger. Harberger (1988, 223) showed the
relationship between rate of world inflation and growth in domestic credit between 1970
and 1988, and Ramamurthy (2014) displayed an updated version of Harberger’s dataset
for the period between 1988 and 2011 (as cited by Shaikh 2016, pp. 718–719). However,
these studies demonstrated no relation between the rate of inflation and growth in
domestic credit if the rate of inflation in range between 0 and 20 per cent occurred.
After the rate of inflation exceeds 20 per cent, a positive relation between growth in
domestic credit and the rate of inflation is the case. Therefore, the rate of inflation

Table 1. Unit root tests.
First Generation Unit Root Tests Second Generation Unit Root Tests

Common Unit
Root

Individual Unit
Root

Pesaran CIPS
Variables (in
levels) Specification LLC Fisher-PP

GDEF Constant 0.0006∗∗∗ 0.0000∗∗∗ <0.01∗∗∗ (t-stat: −3.1678, cv at 1%:
−2.38)

Constant and
trend

0.0742∗ 0.0000∗∗∗ <0.01∗∗∗ (t-stat: −3.4391, cv at 1%:
−2.91)

RNPP Constant 0.0000∗∗∗ 0.0000∗∗∗ <0.01∗∗∗ (t-stat: −3.3659, cv at 1%:
−2.42)

Constant and
trend

0.0000∗∗∗ 0.0000∗∗∗ <0.01∗∗∗ (t-stat: −3.4223, cv at 1%:
−2.97)

RUG Constant 0.0461∗∗ 0.0063∗∗∗ <0.05∗∗ (t-stat: −2.4190, cv at 5%:
−2.25)

Constant and
trend

0.0171∗∗ 0.2056 > = 0.10 (t-stat: −2.5537, cv at 10%:
−2.70)

Notes: (1) Probability values are given. (2) For the first-generation unit root tests, the Null hypothesis is unit root while in
second generation unit root tests null hypothesis (3) ∗ , ∗∗ , ∗∗∗ represents stationary at 10%, 5%, and 1% respectively (4)
For the first-generation unit root tests, the Newey-West bandwidth is automatically selected using the Barlett Kernel
method. (5) For second-generation panel unit root tests maximum lag is taken as 2, and Akaike information criterion is
used for lag selection. (6) cv: critical value.
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among European countries is roughly 2 per cent. We consider that this is a reason why
RNPP is not found to be statistically significant.10

Consequently, when Fixed Effect and GMM results in Tables 2 and 3 are examined
together, the supply side yields result in line with the theory, while the demand side
has no significant effect due to the inflation level, as expected.

In Fixed Effect estimations, the empirical results were checked for heteroskedasticity
and were corrected using robust standard errors. According to Baltagi and Baltagi (2008),
other diagnostic tests for standard static panel data analysis like serial correlation and
cross-sectional dependence are problems associated with macro panels with long time
series (over 30 years). On the other hand, according to diagnostic tests of the dynamic
models of this study, the moment conditions are valid. In other words, the models
passed the diagnostic tests. The null hypothesis of the Hansen test, which states that over-
identifying restrictions are valid, was accepted for each model. Moreover, the null
hypothesis of the Arellano Bond test for zero autocorrelation, which states that there
is no autocorrelation, was rejected (according to 5 per cent significance level) for
order one and accepted for order two for all the models. Furthermore, as mentioned
before, for fixed effects models, the heteroskedasticity problem was corrected using
robust standard error.

Table 2. Results of fixed effects estimation.
Fixed Effects Model (Dependent variable: GDEF)

2001–09 2010–20 2001–20

Variables Coefficients Standard errors Coefficients Standard errors Coefficients Standard errors

RNPP −0.0284 0.0178 −0.0013 0.0056 −0.0058 0.0038
RUG −0.1269∗∗∗ 0.0275 0.0165 0.0220 −0.0514∗∗∗ 0.0090
YR2001 −0.3711 0.8696 −1.5741∗∗ 0.6130
YR2002 −0.0703 0.5804 −1.6033∗∗∗ 0.4981
YR2003 −0.1229 0.4369 −1.8273∗∗∗ 0.4266
YR2004 0.2306 0.4201 −1.4166∗∗ 0.5529
YR2005 0.6054 0.3567 −0.9264∗∗ 0.4468
YR2006 1.1511∗∗ 0.5478 −0.2852 0.5615
YR2007 0.3316 0.5042 −0.8948∗∗ 0.3749
YR2008 −2.1824∗∗ 1.0954 −3.7837∗∗∗ 0.9893
YR2009 −2.7117∗∗∗ 0.4440
YR2010 −1.2111∗∗∗ 0.4210 −1.4615∗∗∗ 0.3925
YR2011 −1.3690∗∗∗ 0.4308 −1.7575∗∗∗ 0.3893
YR2012 −1.7270∗∗∗ 0.5169 −1.9724∗∗∗ 0.5064
YR2013 −1.9768∗∗∗ 0.4492 −2.1210∗∗∗ 0.4383
YR2014 −1.6471∗∗ 0.6889 −1.8535∗∗∗ 0.6833
YR2015 −2.2248∗∗∗ 0.5650 −2.4648∗∗∗ 0.5560
YR2016 −1.3837∗∗∗ 0.3887 −1.8398∗∗∗ 0.3511
YR2017 −1.0403∗∗ 0.4188 −1.5733∗∗∗ 0.3808
YR2018 −0.8410 0.5186 −1.4260∗∗∗ 0.5058
YR2019 −1.0079∗ 0.5622 −1.7937∗∗∗ 0.6030
CONSTANT 12.3764∗∗∗ 2.4791 1.6844 2.1205 8.1590∗∗∗ 0.9583
R-square (within) 0.3503 0.2055 0.3054
Prob > F 0.0000 0.0000 0.0000
Number of obs. 168 251 414
Number of groups 23 23 23

Notes: standard errors are robust standard errors. (2) ∗∗∗/∗∗/∗ indicate significance at 1%, 5% and 10% respectively. (3) for
sample 2001–09 yr2009, for sample 2010–20 yr2020, for sample 2001–20 yr2020 dropped due to collinearity.

10No linearity between RNPP and GDEF may also be seen in scatter plots given in the Appendix.
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7. Conclusion

Shaikh’s theory of inflation is one of the well-founded and relevant heterodox theories of
inflation. However, even though it has a strong theoretical construction, more empirical
studies on this subject are needed because there are very weak empirical studies on this
theory. Therefore, the aim of this study is to empirically evaluate the explanatory power
of Shaikh’s classical theory of inflation in 23 European economies between 2001 and
2020. According to our empirical findings, Shaikh’s classical theory of inflation generated
empirically successful results in explaining supply dynamics of European inflation, while
it produced no statistically significant effect for the demand dynamics of inflation due to
the European inflation level, as expected.

We tried to add control variables such as labor share as a proxy for labor cost and
profit share as a proxy for markup. However, they did not generate statistically significant
results. Moreover, we tried to control the effect of labor institution by using some vari-
ables such as trade union density and collective bargaining coverage rate because the

Table 3. Results of system GMM estimation.
Two Step System GMM (Dependent variable: GDEF)

2001–09 2010–20 2001–20

Variables Coefficients
Standard
errors Coefficients

Standard
errors Coefficients

Standard
errors

(GDEF)t−1 0.5380∗∗∗ 0.1233 0.1643 0.1047 0.4641∗∗∗ 0.0399
RNPP −0.0198 0.0163 −0.0006 0.0052 −0.0120 0.0088
RUG −0.0254 0.0209 −0.0297∗∗ 0.0119 −0.0237∗∗∗ 0.0064
YR2002 0.3161 0.4595
YR2003 −0.1236 0.4596
YR2004 0.8018∗∗ 0.3526
YR2005 0.8540∗∗ 0.3479
YR2006 1.0537∗ 0.5648
YR2007 0.3615 0.4379
YR2008 −1.4214 0.8861 −2.5443∗∗ 0.9722
YR2011 −0.1781 0.2896
YR2012 −0.2868 0.3604
YR2013 −0.5059 0.3389
YR2014 0.0048 0.3642
YR2016 −0.7139∗∗ 0.2771
YR2017 0.1511 0.2103
YR2018 0.3226 0.2534
YR2019 −0.0151 0.5553
YR2020 1.3611∗∗∗ 0.3433
CONSTANT 2.7794 2.0176 4.1853∗∗∗ 1.1224 3.3956∗∗∗ 0.5830
Number of obs. 157 228 408
Number of groups 23 23 23
Number of Instruments 18 22 23
Prob > F 0.0000 0.0000 0.0000
Arellano-Bond test for AR(1) in
first differences Prob > z

0.032 0.035 0.001

Arellano-Bond test for AR(2) in
first differences Prob > z

0.420 0.184 0.406

Hansen test of overid.
Restriction Prob >chi2

0.471 0.228 0.215

Notes: standard errors are WC-robust standard errors. (2) ∗∗∗/∗∗/∗ indicate significance at 1%, 5% and 10% respectively.
(3) Hansen Test null hypothesis: overidentifying restrictions are valid. (4) Arellano-Bond test (for zero autocorrelation in
first-difference errors) null hypothesis: no autocorrelation. (5) for sample 2001–09 yr2001 and yr2009, for sample 2010–
20 yr2010 and yr2016 dropped due to collinearity. (6) year dummies cannot be used for sample 2001–20 since in this
case the number of instruments exceeded the number of groups. Only yr2008 crisis dummy is used.
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trade unions and laborers are strong in European countries. However, none of them
improved the explanatory power of Shaikh’s model.

Furthermore, there are distributional factors behind inflation in the heterodox litera-
ture. Conflicting claims over income distribution is an important fact for the price move-
ments. Shaikh’s theory of inflation directly concentrates on the limit of expansion of a
system, which is rate of profit, instead of distributional factors. In particular, institutional
power of labor unions and worker movements are facts for European economies.
Knowing this, even if we tried to improve Shaikh’s theory of inflation by adding some
variables, which may reflect distribution determinants of inflation, they did not generate
statistically significant results. We leave this issue for future research.
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Appendix

Figure A1. Linear Prediction Plots for the relation between RNPP and GDEF with 95% CI, 2001–09
(Based on the Standard Error of the Forecast).
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Figure A2. Linear Prediction Plots for the relation between RNPP and GDEF with 95% CI, 2010–20
(Based on the Standard Error of the Forecast).

Figure A3. Linear Prediction Plots for the relation between RNPP and GDEF with 95% CI, 2001–20
(Based on the Standard Error of the Forecast).
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