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Abstract 

Contradictory to conventional economic theory, which foresees any increase in the size 
of government as inflationary, this article provides evidence that the reaction of price 
levels to changes in the size of government is nonlinear. The price levels do not neces-
sarily increase in response to a rise in the size of the government but only up to a cer-
tain threshold or optimal level. Accordingly, this paper utilizes the dynamic panel 
threshold model to examine the threshold effects of government size (measured 
as government final consumption expenditure as a proportion of GDP) on inflation 
using a sample of 10 selected MENA countries from 1980 to 2019. The findings of this 
study stand out in several ways. First, the results support the nonlinear relationship 
between government size and inflation in the study area. Second, the government 
size’s estimated threshold level is equivalent to 12.46%. Third, government size nega-
tively impacts inflation in the regime of small governments up to the threshold level. 
The impact turns positive once the government size goes beyond the threshold level 
in a regime of large size of government. These findings have ramifications for the con-
duct of fiscal policy. Policymakers in the MENA region can increase the size of govern-
ment till it reaches the threshold level without exerting any upward pressure on price 
levels.

Keywords:  Government size, Inflation rate, Nonlinear relationship, MENA, Dynamic 
panel threshold

1  Introduction
Conventional wisdom holds that an increase in government size through heightened 
public spending is inherently inflationary (Jørgensen and Ravn 2022). Putting differently, 
it would imply that the price levels in an economy will rise if the size of government 
is “too large”.Yet, how large is too large? Following the global financial crisis of 2008, 
to stimulate and stabilize the economies, fiscal stimulus via government spending has 
become an increasingly prominent policy by governments worldwide (Nguyen 2019). 
Simultaneously, academic and public discussions have often highlighted the correlation 
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between government size and inflation (Han and Mulligan 2008). Despite this, rising 
price levels (inflation) and their drivers in contemporary macroeconomics have received 
considerable attention due to their far-reaching economic, social, and welfare implica-
tions (Saad et al. 2006).

Yet, amidst these discussions, the effects of government size on inflation and how infla-
tion responds to government size changes have garnered relatively less attention from 
researchers, policymakers, and practitioners, both in theory and practice (Jørgensen and 
Ravn 2022). This knowledge gap poses significant challenges, as a limited understanding 
of the impacts of government size on inflation can affect fiscal and broader macroeco-
nomic policy decisions. It is also widely acknowledged that ‘high and volatile’ inflation 
impedes economic growth and inflicts severe welfare costs (Baharumshah et al. 2016). 
Undoubtedly, this idea of transmitting fiscal policy shocks via government size is the 
essence of several theoretical models, including the standard textbook New Keynesian 
Model. According to Keynesian theory, governments of all nations, irrespective of their 
development levels, must spend to bring stability to the economy by augmenting pro-
ductivity and investment (Mehrara et al. 2016).

Nevertheless, the size of the government, measured in terms of public expenditure, 
impacts not only production but also exerts a significant influence on the inflation rate 
within an economy (Georgauntopoulos and Tsamis 2012). Indeed, inhibiting inflation 
within the permissible band can improve the growth potential in any economy. Concur-
rently, a low inflation rate can have counter-productive effects (Vinayagathasan 2014). 
Countries usually face the tradeoff of restricting price levels within manageable limits 
and increasing the size of government simultaneously to fend off any recessionary ten-
dencies and to boost their economies (Tariq et al. 2022). Besides, Armey (1995) suggests 
that the relationship between government size and economic growth is non-linear. This 
implies that upto a certain optimal/threshold level, increments in government size will 
improve the growth rates in an economy.In turn increased economic growth enhances 
the aggregate supply of the economy, potentially leading to a decrease in the price level. 
However, if government size expands beyond a certain threshold, economic growth 
diminishes, which may positively impact the price level. Thus, in  situations where the 
government is already large, further expansion does not boost aggregate supply but 
instead contributes to inflation. Conversely, when the government size is small, increas-
ing it can enhance aggregate supply without causing inflationary pressures(Nademi and 
Winker 2022). Even though we have little to add to the existing literature, we believe that 
the association between government size and inflation is critical. Although much light 
has been shed on the theory of inflation and its drivers, few questions about the govern-
ment size and inflation nexus arise and warrant answers. First, whether the relationship 
between government size and inflation is non-linear? Second, does the size of the gov-
ernment matter for inflation? Finally, at what level does government size positively and 
negatively influence price levels?

This article focuses on the threshold effects of government size on inflation in a sam-
ple of ten Middle East and North African (MENA) countries, namely Algeria, Egypt, 
Iran, Iraq, Jordan, Morocco, Oman, Saudi Arabia, Syria and Tunisia. The MENA region 
consists of countries with diverse economic structures, including oil-exporting nations, 
resource-poor countries, and economies at various stages of development. The impact 
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of government size on inflation may differ across these diverse economies. Some may 
be more susceptible to inflationary pressures from government spending, making it vital 
to understand the nuances. While the importance of various economic conditions, such 
as external deficits and economic structures cannot be overlooked, our focus on fis-
cal imbalances captured via variations in the size of the government is driven by their 
significant impact on macroeconomic stability and saving rates, particularly in MENA 
countries (Eken et  al. 1996). Fiscal imbalances have been consistently identified as a 
major source of macroeconomic instability in this region (Eken et al.1996). Therefore, 
despite the influence of other economic factors, our analysis prioritizes fiscal imbal-
ances to better understand their role in potential non-linearity between government size 
and inflation. We believe that this focus is crucial given their prominent role in affect-
ing economic stability and performance in MENA countries. Furthermore, government 
size in MENA countries have been notably high by international standards, as have their 
revenue levels. Historically, the region has experienced substantial fiscal imbalances, 
which have significantly contributed to low savings rates and macroeconomic instabil-
ity (Eken et al. 1996). In most of the MENA countries that comprise our sample, budget 
financing predominantly relies on oil revenues, a situation that contrasts with that of 
developed nations. Moreover, these countries typically possess less developed tax sys-
tems. According to Han and Mulligan (2008), countries with underdeveloped tax sys-
tems may exemplify Sargent’s (1982) assertion that inflation can be viewed as a fiscal 
phenomenon (Nademi and Winker 2022). Despite sizeable economic and financial vari-
ations that can be seen among MENA countries, most of them share identical struc-
tural economic attributes. The public sector’s dominance in economic activities is one 
of those attributes which many MENA countries have in common (Eken  et al. 1996). 
During the 1970s and 1980s, the MENA countries achieved high growth rates due to 
the encouraging external environment, including severe spikes in oil prices (Eken et al. 
1997). Not only were the oil-exporting countries beneficiaries of the oil prices boom, 
but many non-oil-exporting nations also indirectly reaped the benefits. During the 
same period, the governments of the MENA countries played a predominant role in 
the MENA economies through expenditure and public enterprises (Eken  et al. 1997). 
Following the dwindling oil prices in the early 1980s, the availability of finances also 
declined, with its corresponding effects on government size, activities, and the external 
sector (Eken et al. 1997). The average government size (measured as general government 
final consumption expenditure as a percentage of GDP) over the study period for the 
sample MENA countries is 18.30 %, with Saudi Arabia having the largest government 
size, followed by Oman and Jordan, and Egypt have the smallest government size, fol-
lowed by Iran and Tunisia.

The studies on inflation in these countries are not only scanty, but some of these 
MENA countries have witnessed a wide range of inflationary experiences (Saad  et al. 
2006). The average inflation rate for the sample MENA countries over the study period 
(1970–2019) is 13.52 %. At the same time, the average inflation rate for Saudi Ara-
bia, Algeria, Jordan, Morocco, Oman and Tunisia for the said period remained below 
5 % annually. In contrast, Egypt, Iran, Iraq and Syria were infested with a double-digit 
inflation rate, particularly Iraq, where the inflation rate climbed to triple-digit during 
the early 1990s. However, one cannot simply look at these figures and pick out policy 
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suggestions. Instead, a careful empirical analysis considering all possible associations 
(linear and non-linear) involved in the government size-inflation nexus is required.

Against this background, the significance of studying the non-linear nexus between 
government size and inflation in MENA countries cannot be overstated. Given the diver-
sity of economic structures and each nation’s unique challenges, economic stability and 
sustainable growth are paramount in the Middle East and North Africa region. Compre-
hending the nuanced relationship between government size and inflation is crucial for 
crafting effective fiscal and monetary policies that can mitigate the adverse impacts of 
inflation while promoting economic development. With many MENA countries relying 
heavily on revenues from natural resources, such as oil and gas, the risks associated with 
excessive government spending and inflation are heightened (O’Sullivan et  al. 2011). 
Furthermore, the dominance of the public sector in many MENA economies (Eken et al. 
1996) and the structural economic characteristics shared by these nations underscore 
the need for an in-depth analysis of the government size-inflation nexus. The findings of 
this study could provide valuable insights for policymakers in MENA countries to strike 
the right balance between fiscal expansion and inflation control, ultimately contributing 
to economic stability, welfare enhancement, and sustainable growth in the region.

The rest of this paper has the following structure: Section  2 outlays the literature 
review. Section  3 discusses the data and the methodology employed in the empirical 
application. Section 4 presents the empirical results. Finally, in Section 5, we conclude 
and offer some policy suggestions.

2 � Literature review
2.1 � Theoretical review

Understanding the intricate relationship between government size and inflation involves 
comprehensively exploring various economic theories. Neoclassical economics, firmly 
anchored in the quantity theory of money, proposes that government size can influence 
inflation by manipulating the money supply (Curwen 1976). An upsurge in government 
spending, often funded through deficits, can potentially expand the money supply, set-
ting the stage for potential inflationary pressures (Ball 1964). In contrast, Keynesian eco-
nomics strongly emphasises the role of government spending in invigorating economic 
activity and doesn’t categorically label government size as intrinsically inflationary (Bhat 
and Sharma 2020; Afonso et al. 2021; Vishal and Ashok 2021). The effect of government 
size on inflation varies with the economic context, with full employment potentially 
sparking demand-pull inflation.

The Fiscal Theory of the Price Level introduces a novel perspective challenging con-
ventional wisdom. According to this theory, fiscal policies, notably government spend-
ing, are pivotal in shaping an economy’s price levels (Afosno et  al. 2021). It contends 
that government size, rather than monetary policy, stands as the principal driver of infla-
tion (Woodford 1994, 1995; Leeper 1991; Sims 1994). The theory suggests that when the 
fiscal authority generates revenue to finance increased government spending indepen-
dently of the monetary authority, the gap between tax revenue and government outlays 
diminishes. This reduction in government savings, in turn, leads to an escalation in the 
general price level. In simple terms, this theory asserts that domestic fiscal policies have 
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a significant impact on a nation’s price levels, potentially reducing the role of monetary 
policy in determining prices.

On the other hand, the Ricardian Equivalence Theory (RET) offers a different view-
point on the relationship between government size and inflation. According to RET, the 
potential for government size to induce inflation is balanced by increased private savings 
and reduced consumption as individuals anticipate higher future taxes (Barro 1979). 
This expectation of future tax burdens neutralizes the immediate stimulative effect on 
demand, rendering government size’s immediate impact on inflation relatively neutral 
(Thornton 1990). In essence, RET suggests that government size is less likely to lead to 
demand-pull inflation, where increased demand drives prices higher.

These diverse economic theories provide nuanced perspectives on the dynamic inter-
action between government size and inflation, enriching our comprehension of this mul-
tifaceted relationship and its implications for economic policy and stability.

2.2 � Empirical review

Undeniably, the literature on government size-inflation nexus in general and 
MENA countries, in particular, is scant and indeterminate. In reality, inflation is a criti-
cal variable for researchers and policymakers worldwide. Studies, for instance (Grilli 
et al. 1991; Edelberg et al. 1999; Caldara and Kamps 2008; Ezirim et al. 2008; Christiano 
et al. 2011; Ben Zeev and Pappa 2017; Wang and Wen 2019; Ferrara et al. 2021) provide 
evidence of rising prices in response to increases in government size (public expendi-
tures). Similarly, there are others, for example, Fatas and Mihov 2001; Canzoneri et al. 
2002; Muhammad et  al. 2009; Mountford and Uhlig 2009; Mehrara et  al. 2016; Ricco 
et  al. 2016; D’Alessandro et  al. 2019 whose results provide evidence against a positive 
association between government size and inflation. Some studies, like Cukierman (1992) 
and Becker and Mulligan (2003), argued that the size of government in an economy 
responds to the efficiency of taxes. Their primary argument was that inflation and gov-
ernment size might be negatively related. In their opinion, the reason for this negative 
relationship was that countries without access to efficient taxes would probably rely 
mainly on inefficient taxes for revenues and consequently would have smaller govern-
ments. Likewise, Alesina and Tabellini (1987) and Barro and Gordan (1983) viewed 
inflation as a shred of evidence against a government failing to fulfil its credible prom-
ises. They believed that such governments tend to inflate their economies optimally to 
reap the short-run benefits of rising price levels.

Moreover, studies like those of Mankiw (1987); Veigh (1989); and Poterba and Rotem-
berg (1990) suggest that as the size of the government increases, so does the optimal 
inflation tax. In contrast, few studies like Kimbrough (1986), Woodford (1990), and 
Correia and Teles (1996) argued that it is not always feasible for bigger governments 
to inflate more when money is considered a particular sort of “intermediate good”. 
Apart from such studies at extreme ends, few studies, for example, Campillo and Mir-
ron (1997), Perotti (2005), Canova and Pappa (2007), Han and Mulligan (2008) and 
Nguyen (2019) provide conflicting or mixed results about the association between gov-
ernment size and inflation. The probable reasons for these contradictory results can 
be ascribed to the assumption of a linear association between the size of government 
and inflation and, thereby, the adoption of linear analytical methods. Holding on to the 
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assumption of linearity while ignoring the possibility of a non-linear nexus between the 
size of government and inflation can generate biased estimation results if the relation-
ship is non-linear. Two recent studies, Nademi and Winker (2022) and Tariq et al. (2022) 
have addressed the nonlinearity between government size and inflation using different 
threshold models. Therefore, in this article, the dynamic panel threshold model by Kre-
mer et  al. 2013 is used to unravel the non-linear nexus between government size and 
inflation in MENA countries. More specifically, this study empirically investigates the 
existence of the threshold level of government size and how the threshold level of gov-
ernment size affects inflation unequally. The present study is unique and differs from 
the prevailing ones in several ways. First, to the best of the author’s knowledge, hardly 
any study in the literature addresses the nonlinearity issue between inflation and govern-
ment size in the MENA region. Second, we investigate the likelihood that a non-linear 
model can appropriately portray the government size-inflation nexus with a markedly 
different response of inflation to the government size changes. Third, we precisely esti-
mate the threshold level of government size in MENA countries and how it influences 
inflation differently.

3 � Data and empirical strategies
3.1 � The data

Our empirical analysis using the dynamic panel threshold model to unravel the govern-
ment size-inflation nexus is grounded on a balanced panel dataset for ten MENA coun-
tries from 1970 to 2019. Since the dataset covers a period long enough, the sample holds 
more detailed information about the inflation-depressing and inflation-stimulating 
effects of government size. Table 1 presents the variable definitions, their sources and 
descriptive statistics.

The descriptive statistics for the variables indicate substantial variations over 40 years. 
The inflation rate (infit) displays an average of 15.89%, with a maximum of 448.5% and a 
minimum of − 16.11%, reflecting considerable volatility (Std. Dev = 42.99). This reveals 
a substantial degree of price level volatility within the MENA economies. The semi-log 
transformation of the Consumer Price Index (CPI), πit, yields a mean of 1.07, with a 
maximum of 6.10 and a minimum of − 17.11, demonstrating its impact on inflation.

Similarly, the descriptive statistics for government size (Gsizeit) reveal that, on average, 
general government final consumption expenditure constitutes approximately 18.30% of 
the Gross Domestic Product (GDP) over 40 years. These data reflect the financial foot-
print of the government within the economy. The variable exhibits substantial variability, 
with the highest proportion being 43.38% and the lowest at 2.33%.

In our sample of MENA countries, the highest recorded government size (Gsizeit) 
for a single year occurred in Iraq in 1995, with general government final consumption 
expenditure constituting a substantial 43.38% of the GDP. Conversely, in 1983, the lowest 
government size for a single year was observed, accounting for only 2.33% of the GDP.

In a similar vein, the highest inflation rate (infit) in a single year was recorded in Iraq 
in 1994, reaching a substantial 448.5%. Conversely, in 1996, the same member nation 
of the MENA region experienced the lowest inflation rate, at a negative −  16.11%. 
These extreme fluctuations in inflation rates during these years could have been influ-
enced by a variety of economic factors, including government size (Gsizeit). High 
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inflation in 1994 might have been associated with substantial government expendi-
ture or other macroeconomic factors contributing to price increases, while deflation 
in 1996 could have resulted from fiscal austerity measures or other factors impacting 
the government’s size and spending, underscoring the interplay between government 
policies and economic stability during these periods.

Table 2 presents the average inflation rate and government size for selected MENA 
countries over a 40-year study period arranged from largest to smallest values.

Notably, Iraq and Syria exhibit the highest average inflation rates at 66.49% and 
38.85%, respectively, highlighting the economic challenges faced by these nations 
over the years. These elevated inflation rates could be attributed to factors such as 

Table 1  Definitions and descriptive statistics and source of variables

Variables Definition, description and 
source

Years Mean Max Min Std.Dev

Inflation rate (inft) Annual percentage change of 
Consumer Price Index (CPI), 
from WDI

40 15.89 448.5 − 16.11 42.99

Semi-log transformation of 
CPI (πit)

πt= πt − 1, if πt < 1 and 
πt = log(πt) if πt ≥ 1

40 1.07 6.10 − 17.11 2.94

Government size(Gsizeit) General government final 
consumption expenditure as a 
percentage of GDP, from WDI

40 18.30 43.38 2.33 5.91

Growth rate of GDP (grit) Annual percentage growth of 
GDP, from WDI

40 3.82 57.81 − 64.04 8.24

Broad money growth (bmgrit) Annual percentage growth 
rate of broad money, WDI

40 14.02 54.04 − 9.09 9.33

Output gap (ogit) log of output gap calculated 
using Hordrick-Prescott filter

40 21.61 24.85 16.61 1.82

Population growth rate (popit) Annual growth rate of popula-
tion, from WDI

40 2.46 7.34 − 4.53 1.49

NEER (neerit) unadjusted weighted average 
of bilateral nominal exchange 
rate, from Darvas and Solt 
(2021)

40 845.72 36,563.06 1.31 477.25

Openess (openit) trade as percentage of GDP, 
from WDI

40 71.02 154.23 0.020 28.03

Table 2  Average inflation rates and government size in select MENA countries (1980–2019)

Country Avg. inflation Country Avg. Gsize

Iraq 66.49 Saudi arabia 25.63

Syria 38.85 Oman 23.38

Iran 19.72 Jordan 22.65

Egypt 11.97 Iraq 18.9

Algeria 8.86 Morrocco 17.77

Tunisia 5.62 Tunisia 16.77

Jordan 4.65 Algeria 16.65

Morrocco 3.77 Syria 15.48

Saudi arabia 1.42 Iran 13.61

Oman − 2.45 Egypt 12.13
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geopolitical instability and conflicts, which often lead to disruptions in economic 
activities and currency devaluation. In contrast, countries like Saudi Arabia and 
Oman display relatively low average inflation rates, with Saudi Arabia even record-
ing a positive value (1.43%) and Oman experiencing deflation (− 2.46%). These lower 
inflation rates suggest greater economic stability and effective monetary policies, pos-
sibly influenced by factors like oil revenues and prudent fiscal management in these 
MENA countries. The varying inflation rates across these countries underscore the 
diverse economic landscapes in the region and provide valuable insights for policy-
makers and researchers examining inflation dynamics in the Middle East and North 
Africa.

Likewise, Saudi Arabia emerges with the highest average government size at 25.64%, 
followed closely by Oman at 23.39%, indicating that these countries have relatively larger 
public sectors compared to the other sampled MENA nations. This could be attributed 
to the government’s dominant role in these member MENA countries, particularly in 
managing and controlling oil-related revenues. Conversely, Egypt and Iran report the 
smallest average government sizes at 12.13 and 13.61%, respectively. This suggests that 
these countries have a relatively smaller share of government expenditure compared 
to their GDP. The varying government sizes across these countries reflect distinct eco-
nomic and political structures and offer valuable insights for researchers and policymak-
ers studying the dynamics of government spending in the Middle East and North Africa 
region. It is important to consider the implications of these differences in government 
size when evaluating economic policies, fiscal strategies, and public sector contributions 
to the respective economies.

3.2 � Variables included

Numerous determinants of inflation can be traced from various strands in the literature. 
These variables can be related to business cycles, structural, monetary, and external and 
openness-related variables. This paper has attempted to cover as many variables as possible. 
Since this article addresses the threshold effects of government size on inflation, we have 
used annual percentage change in the consumer price index as a dependent variable. The 
data for the inflation rate in our sample comprise negative values; we, therefore, by follow-
ing Khan and Senhadji (2001), Drukker et al. (2005), and Ibara and Trupkin (2016), have 
employed a semi-log transformation of the inflation rate πit , where for the sake of continu-
ity, we re-scaled the inflation rates below 1.1Then we included in our model government 
size mimicked by the general government’s final consumption expenditure as a proportion 
of GDP, which is our primary variable of interest next behind inflation. Economic growth 
is yet another variable which can affect inflation in any economy, and for the same reasons, 
we have incorporated it in our specification. Our model also includes the output gap as a 
determinant of inflation because it encompasses valuable information required to forecast 
short-run inflation in an economy. To control for the influence of monetary determinants 
on inflation, we plugged into our model the broad money growth rate as a percentage of 
GDP. We also use trade as a percentage of GDP as a proxy for openness to investigate the 

1  π̃it =

{
πit − 1, ifπit ≤ 1%

ln(πit), ifπit > 1%
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impact of openness on inflation. Moreover, we used nominal effective exchange rates to 
account for the impact generated by the exchange rate movements. Finally, to consider the 
effects of population dynamics on inflation, we have included the growth rate of the popu-
lation in our model specification.

3.3 � The econometric model

In this article, we apply Kremer et al.’s (2013) dynamic panel threshold model, which aug-
ments Hansen’s (1999) static model with endogenous regressors to analyze the effect of the 
government size threshold on inflation. The extension of the Kremer et al. (2013) model 
is based on the cross-sectional threshold model of Caner and Hansen (2004), where they 
allow for endogeneity using a Generalised method of moments (GMM) type estimator. 
Towards this purpose, we consider the general form of the panel threshold model with the 
following specification

where the subscript i = 1, 2, 3, …. N denotes the individual countries in the panel and 
t = 1, 2, 3, …T represents the time dimension of the panel. ϕi denotes the country-
specific fixed effect, µit is the idiosyncratic error term iid ∼(0, σ 2 ). I(.) is the indicator 
function denoting the regime specified by the threshold variable qit , and the value of 
threshold parameterγ . Also Xit is a k-dimensional vector of explanatory variables, which 
may also include the lagged values of the dependent variable yit and some other endog-
enous variables. Xit which is the vector of explanatory regressors is comprised of two 
subsets; X1it of exogenous regressors uncorrelated with the error term µit and X2it of 
endogenous variables correlated with the error term µit . In addition to the threshold 
Eq. (1), the model requires a suitable set of k ≥ m instrumental variables Zit including Xit.

In the next step to eliminate the country-specific fixed effects, we follow Kremer et al. 
(2013) and use forward orthogonal deviations transformation as Arellano and Bover (1995) 
suggested instead of within transformation and first-differencing transformation, which 
leads to the error terms to be serially correlated. Apart from getting rid of the serial correla-
tion of the errors, one more advantage of the forward orthogonal deviations transforma-
tion is that it retains the distributional assumptions underlying Hansen (1999) and Caner 
and Hansen (2004). Therefore, instead of within transformation, which includes subtract-
ing the mean from each observation as in Hansen (1999) and ending up with inconsist-
ent estimates and first-differencing transformation which results in the serial correlation of 
the error terms, the forward orthogonal deviations transformation subtracts the mean of all 
available future observations of variables. The forward orthogonal deviations transforma-
tion of the error term is therefore given by

Therefore, the uncorrelatedness of the error terms is maintained using forward orthogo-
nal deviations transformation, that is,

(1)yit = ϕi + α∗

1XitI
(
qit ≤ γ

)
+ α∗

2XitI(qit > γ )+ µit,

(2)µ∗

it =

√
T − t

T − t + 1

[
µit −

1

T − t

(
µi(t+1) + · · · + µiT

)]
.

(3)Var(µi) = σ 2IT ⇒ Var
(
µ∗

i

)
= σ 2IT−1.
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As suggested by Hansen (2000), this method guarantees the application of the estima-
tion procedure originated by Caner and Hansen (2004) for the cross-sectional model to 
the dynamic panel threshold model given in Eq. (1).

The estimation process involves finding and choosing the threshold value γ with the 
minimum sum of squared residuals. After the γ̂  is determined, the generalised method 
of moments (GMM) can be used to estimate the coefficients of the previously used 
instruments and previously estimated threshold γ̂ .

Applying the dynamic panel threshold model to assess the potential nonlinearities and 
the impact of the threshold between government size and inflation in MENA countries, 
we specify the threshold model of the government size-inflation nexus as follows:

In the above equation, infit is inflation, Gsit is both the regime dependant variable and 
threshold variable. I(.) is the indicator function. γ is the threshold value. The subscripts 
s and l on α represent small and large phases or regimes of government size. Following 
Bick (2010) and Kremer et al. (2013), we permit for variations in regime intercepts ( �1).xit 
is the vector of regime-independent control variables (partly endogenous), and β’s are 
the parameters associated with control variables. Finally ϕi is the country-fixed effect, 
which captures the impact of individual country level variations and µit is the idiosyn-
cratic error term. In addition, following Arellano and Bover (1995), ρinfit−1 represents 
the lagged value of the dependent variable, i.e., inflation which we use as instruments 
in our model. Our empirical results may rely on instrument number (p) (Kremer et al. 
2013). Specifically, a bias/efficiency tradeoff is involved in finite samples in choosing 
instrument number (p). If, on one hand, we use all the available lags of the instrument 
variable (p = t), we may be able to increase the efficiency while, on the other hand low-
ering the instrument number to 1 (p = 1) may result in biased coefficient estimates due 
to possible avoidance of an overfit of instrumented variables. Therefore, for the reasons 
cited above and as depicted in Kremer et al. (2013) we restrict our analysis to one lag of 
the instrument variable because the choice of instruments does not have any important 
bearing on their results.

3.4 � Panel causality test

In addition to examining the threshold effects of government size on inflation in MENA 
countries, this paper also investigates the causal nexus between the variables of interest. 
Checking for the causal nexus becomes imperative because mere association or corre-
lation between the variables does not necessarily entail causation. When the data con-
sist of multiple times series, as in the case of our panel data, Granger causality becomes 
useful. Various methods for testing Granger causality are cited in the literature. A few 
notable methods include the GMM approach of Holtz-Eakin et al. (1988), which is fea-
sible for homogenous panels with a small count of time series observations (T). Other 
prominent examples include the methods of Emirmahmutoglu and Kose (2011) and 
Dumitrescu and Hurlin (2012), valid for non-homogenous large-T panels.

Lately, Juodis et  al. (2021) have come up with a new technique for testing the null 
hypothesis of no granger causality, which is suitable for models with heterogenous or 

(4)
infit = ρinfit−1 + αsGsitI(Gsit ≤ γ )+ �1I(Gsit ≤ γ )+ αlGsitI(Gsit > γ )+ βxit + ϕi + µit.
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homogenous coefficients. The freshness of their method is that under the null hypoth-
esis of no granger causality, the parameters are equivalent to zero, indicating that they 
are homogenous. This approach enables the use of pooled fixed-effects type estimator 
restricted to these parameters only and safeguards a 

√
NT  convergence rate, where N 

represents the number of cross-sections in the panel and T indicates the time dimension 
in the panel. To take into account the so-called “Nickel Bias” of the pooled estimator, 
their method employs the Half Panel Jackknife (HPJ) procedure devised by Dhaene and 
Jochmans (2015). The consequent process performs aptly under situations of numerous 
cross-sections, few time dimensions in the panel, immense persistence and non-homog-
enous nuisance parameters.

In this paper, we specify the linear dynamic panel model to test for bias-corrected 
granger non-causality as follows:

where the subscripts i = 1, 2, 3, …. N denote the individual countries in the panel and 
t = 1, 2, 3, … T represents the time dimension of the panel. For the ease of demonstration 
and without losing generalisation xi,t is hypothesised to be a scalar. The parameters ϕ0,i 
represent the individual-specific effects, µi,t is the stochastic error term, ϕp,i are the non-
homogenous autoregressive coefficients p = 1, 2, …., P and αp,i are the Granger Causality 
parameters or the heterogeneous feedback coefficients. In this approach, pertaining to 
the lag length selection, the computational costs are negligible because of the same num-
ber of lags for yi,t and xi,t.

The null hypothesis that xi,t does not Granger-cause yi,t can be drafted as a set of linear 
restrictions on the parameters in Eq. (5);

Failure to turn down the null hypothesis would mean xi,t does not Granger-cause yi,t . 
Same applies when xi,t is a K × 1 vector of regressors.

4 � Empirical results
4.1 � Unit root (stationarity) properties

To examine the stationarity properties of the data, several tests, namely Levin, Lin and 
Chu, Im, Pesaran and Shin, Breitung, and HT unit root, were employed in our study. 
Table 3

shows the results of these unit root tests. It can be observed from the table that for 
inflation (infit) and government size (Gsizeit), the null of the unit root can be rejected at 
the level for all the tests except for the Breitung unit root test. In a similar spirit, the null 
of unit root for growth (grit), openness (openit) and output gap (ogit) can be rejected at 
the level form for all the tests but Breitung. Also for broad money growth rate (bmgrit), 
the null hypothesis of unit root can be rejected at the level for only LLC and IPS test, and 
for Breitung and HT tests, we fail to reject the null of unit root.

(5)yi,t = ϕ0,i +

P∑

p=1

ϕp,iyi,t−p +

P∑

p=1

αp,ixi,t−p + µi,t ,

H0;αp,i = 0, for all i and p.

H0;αp,i �= 0, for some i and p.
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Moreover, for population growth (popit), the unit root null can be rejected at the level 
form for all the tests but HT test. The nominal effective exchange rate (neerit) is the only 
variable for which the evidence to reject the null of unit root is provided by LLC test only 
at level form. Based on these results, we can conclude that most tests provided evidence 
to reject the null of unit root for all the variables except the nominal effective exchange 
rate. In other words, all the variables are stationary at their level form, i.e., integrated of 
order zero I(0). For neerit the null of unit root can be rejected after taking its first differ-
ences implying that it is integrated of order one I(1).

4.2 � Results of JKS (2021) panel granger non‑causality test

The results of the JKS-2021 panel Granger non-causality test are presented in Table 4. 
We begin by testing the pairwise/univariate causal relationship between inflation and 
other variables. It can be seen from the table that the null hypothesis that Gsizeit does 
not Granger cause infit is violated and can be rejected at 1 percent significance level. 
Likewise, the null hypothesis that openit does not Granger cause infit can also be rejected 
at 1 percent significance level. In the same spirit, we could also reject the null hypothesis 
that neerit does not Granger cause infit at 1 percent significance levels. Also, it is evident 

Table 3  Results of unit root tests

Figures in parentheses are p-values; ***, **, and * indicate statistical significance at 1%, %% and 10% level

Variables Test LLC IPS Breitung HT Order of 
integration

infit At level − 2.89*** (0.001) − 4.98*** (0.000) − 0.25 (0.599) 0.57*** (0.000) I(0)

Gsizeit At level − 2.71*** (0.0033) − 2.01** (0.0300) − 0.47 (0.3177) 0.81*** (0.000) I(0)

grit At level − 12.40*** (0.000) − 5.90*** (0.000) − 5.56*** (0.000) − 0.12*** (0.000) I(0)

openit At level − 6.25** (0.037) − 1.79** (0.036) − 2.34*** (0.009) 0.85*** (0.001) I(0)

neerit At first dif-
ference

− 5.22*** (0.009) − 1.46 (0.590) 1.76 (0.96) 0.92 (0.508) I(1)

popit At level − 13.53*** (0.000) − 14.62*** (0.000) − 2.73*** (0.003) 0.95 (0.863) I(0)

bmgrit At level − 2.73* (0.092) − 3.33*** (0.000) 2.83 (0.997) 0.96 (0.911) I(0)

ogit At level − 7.22*** (0.000) − 3.37*** (0.000) − 2.35*** (0.009) 0.58*** (0.000) I(0)

Table 4  Results of panel causality test (JKS-2021)

***Denote statistical significance at 1% level

Null hypothesis (H0) HPJ Wald test p-value Results for the half-panel 
Jackknife estimator

Coefficient p-value

Gsizeit does not Granger cause infit 25.45 0.000*** − 0.10131 0.000***

grit does not Granger cause infit 0.2191 0.6397 0.0046 0.640

openit does not Granger cause infit 14.886 0.0001*** − 0.1882 0.000***

neerit does not Granger cause infit 1.4e+05 0.0000*** 0.0007 0.000***

popit does not Granger cause infit 1.9965 0.1577 − 0.09654 0.158

bmgrit does not Granger cause infit 2.4682 0.1162 − 0.00152 0.116

ogit does not Granger cause infit 0.3223 0.5702 5.37e−12 0.570
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from the results that we fail to reject the null hypothesis for other covariates implying 
that they do not Granger cause infit. 

Therefore, the results of the JKS test confirm that the lagged values of the selected covar-
iates provide information which aids in determining the past values of infit apart from the 
information contained in the lagged values of infit itself. It is to be noted that the results 
provided in Table 4 included the lagged values of the selected covariates and the depend-
ent variable. The optimal lag length is determined by the BIC criterion and equals one.

4.3 � Results of the dynamic panel threshold model

In the next step of our analysis and to pursue our main objective, which is to inves-
tigate the threshold effects of government size on inflation in MENA countries 
(1980–2019), we applied the dynamic panel threshold model of Kemer et al. (2013). 
The results from the threshold model are presented in Table 5. To avoid any spurious 
relation, as in Hansen (1999) and Kremeret al. (2013), all the variables used are sta-
tionary at level except one, which is integrated of order one I(0).2 The threshold level 
of government size is precisely estimated to be 12.46%, with the value contained in 
the confidence interval of [7.72–17.44]. The government size is our threshold, as well 
as the regime-dependent variable. Its coefficients, the marginal effects of government 
size on inflation, provide evidence of a non-linear nexus between government size 
and inflation.

Table 5  Government size threshold and inflation in MENA countries

The null of the linearity test is H0 : α̂s = α̂1 . m2 tests for the absence of second-order serial correlation in the residuals. J 
is a specification test for overidentifying restrictions. Rejection of the null hypothesis of J means either the orthogonality 
conditions or assumption or both are false.***,**, and * denote statistical significance at 1%, 5% and 10% level

Dependant variable inflation Coefficients z-statistic p-value

Threshold ( ̂γ ) 12.46*** 5.08 0.00

95% confidence interval [7.72, 17.44]

Government size

α̂s(Gsize < γ )

α̂l(Gsize > γ )

− 0.12***
0.017

− 2.38
0.47

0.01
0.63

Impact of regime-independent covariates

grit 0.0011 0.06 0.951

infit−1 0.516*** 7.80 0.000

openit 0.024*** 2.63 0.009

neerit 0.0002* 1.95 0.051

popit 0.0137 0.13 0.900

ogit 0.047 0.52 0.601

bmgrit − 0.002 − 0.23 0.817

�̂1
− 2.491 − 1.09 0.277

Linearity test (p-value) 0.000

SupWStar 12.58*** 5.08 0.00

m2 − 0.495 (0.62)

J(p-value) 1.000

Countries 10

Time 40

Total Obs 400

2  See Table 3 for the unit root estimation results.
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Moreover, the 95% confidence interval ([7.72–17.44]) contains the estimated thresh-
old value for the MENA countries. The probable reasons for the negative association 
between the two in the small phase of government size might be that an increase 
in the size of government in terms of expenditure might not unavoidably result in 
running any budget deficits. Since the size of the government is small, any required 
increase in public spending can be financed from revenues generated through taxes 
from the private sector and other sources like revenues from oil exports. Armey 
(1995) also suggested that economies with small governments are likely to have more 
effective and efficient public expenditure systems than those with large governments. 
Small-sized governments’ efficiency in providing public utilities to the private sector 
enhances the aggregate supply in an economy and, thus, the decline in price levels.

Moreover, aggregate demand is enhanced through an increase in private consump-
tion and investment following a rise in the size of government via public spending 
in an economy. The possible inability of aggregate supply to match the increase in 
aggregate demand due to its inelastic or fixed nature in the short run might drive 
up the price level, hence the positive correlation in the phase of large government 
size. Besides, these findings comply with the results of Nademi and Winker (2022) 
and Tariq et al. (2022).

It is also evident from the results presented in Table  5 that the past values of the 
inflation rate in MENA countries are also a positive determining factor of the present 
inflation rate. The coefficient of the lagged dependent variable, inflation, is 0.516 with 
a p-value equal to 0.000, implying statistical significance at 1% level.

In addition, for brevity and more comprehension, the pictorial representation of the 
nexus between the size of government and inflation in MENA countries is in Fig. 1. 
It can be inferred from the graph that when the size of the government lies below 
the threshold level, it would inversely impact inflation until it reaches a minimum or 
threshold level. Inflation rates will start picking up following any further increase in 
the size of the government beyond the threshold level (Fig. 1). Figures 2 and 3 given 
below demonstrate the distribution of government  size and inflation  rate in select 
MENA countries. 
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Notably, Saudi Arabia, Jordan, Oman and Iraq, among these sampled MENA nations, 
have government sizes above the average government size of 18.30. Furthermore, all 
member nations except Egypt have a government size above the threshold of 12.46. 
The average government size for Egypt over the study period is 12.13. This would indi-
cate a comparatively more prominent role of government in all sampled MENA econo-
mies except Egypt. The results also suggest a diversity of government sizes across the 
countries studied, highlighting variations in fiscal policies and government expenditure 
priorities. The number of countries with government sizes below and above the speci-
fied threshold can be a crucial factor in policy assessments and international compari-
sons, and it emphasises the need for tailoring economic policies to individual country 
contexts.

Besides the regime-dependant/threshold variable, that is, government size, several 
other covariates or regime-independent control variables have been incorporated into 
the model to avoid bias stemming from omitting other relevant variables. It is evident 
from Table 5 that the coefficient of economic growth, although positive, is far from sta-
tistically significant. Openness is positively correlated with inflation, with its coefficient 
equal to 0.024 with p-value = 0.009 and thus statistically different from zero.
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Empirical studies suggest that more open economies tend to have low inflation lev-
els (Ali and Mim 2011). However, the proponents of the cost-push hypothesis of trade 
openness propose that openness does not necessarily imply a reduced inflation rate. The 
fact that monetary authority has some degree of monopoly in international markets and 
demand for goods produced in the home country is somewhat inelastic among foreign 
consumers is what causes the positive effect of openness on inflation (Evans 2007).

Furthermore, due to openness, foreign intermediate goods replace domestic capital 
(labour) in the production process; as a result, the economy’s aggregate supply flattens 
and drives up the price levels (Hardouvelis 1992). Besides, our results conform with 
Ali and Mim (2011) and Lotfalipour et  al. (2013). Concerning the effect of the nomi-
nal effective exchange rate, it was expected to correlate positively with inflation. The 
coefficient of the nominal effective exchange rate equals 0.0002 with a p-value equal to 
0.051, implying statistical significance at 10 percent level. Conceptually an increase in 
the exchange rate results in a rise in inflation. An increase in the exchange rate would 
mean the depreciation of the home currency. This depreciation of the home currency 
would lead to a surge in domestic production costs as imported inputs and intermediate 
goods become dearer. Nevertheless, due to rising prices of finished imported goods and 
substitutes consequent of home currency depreciation, a spiral of inflationary pressures 
will be observed in the economy (Dornbusch 1976). Also, this finding aligns with the 
result of Ali and Mim (2011).

Regarding other covariates, the broad money growth rate coefficient surprisingly 
turned out to be negatively associated with inflation but was far from significant. Simi-
larly, the output gap coefficient contrasted theory and apriori expectations. It turned out 
to be positively correlated with inflation but was found statistically insignificant. Finally, 
as expected, the population growth rate coefficient was positively associated with infla-
tion but was far from significant.

We also provide additional diagnostic checks to ensure robust and valid results. We 
performed m2 test to check for autocorrelation in the first-differenced errors. The results 
indicate we can reject the null hypothesis of no autocorrelation in the first-differenced 
errors. Therefore, we conclude that our model is free from the autocorrelation problem. 
Also, we have employed the Sargan-Hansen J test of overidentifying restrictions. This 
test works with the null hypothesis of overidentifying restrictions are valid. The results 
of this test also indicate that we can reject the null and conclude that the model is cor-
rectly specified. Finally, we test if there is a threshold effect in our model or not. The sta-
tistic SupWStar permits us to test the null hypothesis that there is no threshold effect in 
Eq. (4) with an alternative hypothesis that there is a threshold. The results indicate that 
the SupWStar is statistically different from zero at the 1% level. Therefore, we conclude 
that there is a threshold effect in our model.

Finally, in Table 6, we present the estimation results of the dynamic panel threshold 
model as a measure of robustness check. Iraq is dropped from the sample because it 
exhibits large variations in government size and inflation rates. Our results are still reli-
able and remain robust even after altering the sample size. It can be seen that in com-
paring the results between the two tables, it is evident that there are similarities and 
robustness in the findings even after dropping one country from the sample in Table 6, 
as compared to the initial Table 5.
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Firstly, the “Gsizeit threshold (γ ̂)” remains relatively consistent between the two tables. 
In Table 5, the threshold was estimated at 12.46, and in Table 6, it is slightly lower at 
12.40. This suggests that the threshold is still a statistically significant factor impacting 
inflation in MENA countries. Secondly, the coefficients for “Gsizeit” ( ̂αs and α̂l ) exhibit 
a similar pattern in both tables. In Table 5, α̂s was − 0.12, and α̂l was 0.017. In Table 6, 
α̂s is − 0.118, and α̂l is 0.018. Both sets of coefficients are remarkably close. This consist-
ency implies that the relationship between government size and inflation, as divided into 
“below threshold” and “above threshold,” remains stable and robust even with the change 
in the sample.

The p-values for the government size coefficients in both tables remain quite low, indi-
cating statistical significance. This means that the impact of government size on infla-
tion, both below and above the threshold, is supported by the data in both the full and 
reduced samples.

Additionally, other covariates like grit, infit−1, openit, “neerit, popit, ogit, bmgrit, and �̂1 
maintain similar relationships with inflation in both tables. The linearity test in both 
cases yields p-values of 0.000, emphasizing the non-linear nature of the relationship 
between government size and inflation.

Overall, the findings in Table 6, despite being derived from a reduced sample of nine 
countries, are strikingly consistent with those in Table 5. This robustness suggests that 
the observed relationships between government size and inflation, along with the associ-
ated covariates, are not heavily influenced by the inclusion or exclusion of one country. 

Table 6  Government size threshold and inflation in MENA countries—robustness check

The null of the linearity test is H0 : α̂s = α̂1 . m2 tests for the absence of second-order serial correlation in the residuals. J 
is a specification test for overidentifying restrictions. Rejection of the null hypothesis of J means either the orthogonality 
conditions or assumption or both are false.***,**, and * denote statistical significance at 1%, 5% and 10% level

Dependant variable inflation Coefficients z-statistic p-value

Threshold ( ̂γ ) 12.40** 2.20 0.02

95% confidence interval [0.83, 14.66]

Government size

α̂s(Gsize < γ )

α̂l(Gsize > γ )

− 0.118**
0.018

− 2.11
0.48

0.035
0.633

Impact of regime-independent covariates

grit 0.0011 0.06 0.951

infit−1 0.524*** 7.76 0.000

openit 0.023*** 2.39 0.017

neerit 0.0001* 1.81 0.070

popit 0.016 0.14 0.886

ogit 0.659 0.69 0.491

bmgrit − 0.004 − 0.36 0.720

�̂1
− 2.761 − 1.16 0.246

Linearity test (p-value) 0.000

SupWStar 7.75** 2.20 0.02

m2 − 0.58 (0.56)

J(p-value) 1.000

Countries 9

Time 40

Total Obs 360
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Researchers and policymakers can have confidence in the stability of these results and 
the generalisability of these findings to the broader context of MENA countries.

5 � Conclusion and policy implications
Using the dynamic panel threshold model, this article examined the threshold effects 
of government size on inflation in ten MENA countries from 1980 to 2019. The study 
results reveal a U-shaped relationship between government size and inflation, indicat-
ing that an increase in government size does not lead to inflation below the threshold or 
optimum level. However, above the estimated threshold of 12.46%, an increase in gov-
ernment size exerts upward pressure on the price level.

Among the covariates examined, trade openness and nominal effective exchange rate 
positively correlate with inflation and are statistically significant. Output growth rate, 
population growth rate, and output gap also positively impact inflation, although they 
were not statistically significant. On the other hand, the broad money growth rate was 
found to be negatively associated with inflation, but the relationship was statistically 
insignificant.

Furthermore, a causality analysis was conducted to test the causal nexus between 
inflation, government size, and other covariates. The findings indicate that only govern-
ment size, nominal effective exchange rates, and trade openness have a significant causal 
association with inflation in MENA countries.

Based on these findings, it is evident that large-sized governments, trade openness, 
and depreciation of the home currency contribute to higher inflation rates in MENA 
countries. These findings have important implications for fiscal and macroeconomic 
policies. Policymakers in the MENA countries can consider increasing the size of the 
government up to the threshold level to stimulate investment, boost the economy, and 
enhance productivity while keeping inflation within acceptable limits. Setting the bench-
mark at 12.46% can serve as a guideline for government expansion. Conversely, if the 
inflation level exceeds the permissible limits, policymakers can reduce the size of the 
government and bring it back towards the threshold or benchmark level. Failure to man-
age inflation effectively may harm growth prospects and result in significant economic 
and welfare costs.

In conclusion, this study provides valuable insights into the relationship between gov-
ernment size, inflation, and other covariates in MENA countries. The findings highlight 
the need for policymakers to consider the threshold effects of government size on infla-
tion when formulating fiscal and macroeconomic policies. By adhering to the thresh-
old level and monitoring the impact of trade openness and exchange rate fluctuations, 
policymakers can foster sustainable growth while maintaining price stability in their 
economies.
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