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Abstract. The growing economic prominence of BRICS nations (Brazil, Russia, India, China, and South
Africa) has attracted considerable attention to the macroeconomic dynamics driving their development.As
these economies grow rapidly and become more integrated into global markets, it becomes increasingly
difficult to balance economic growth, trade liberalization, and sustainable fiscal policies. Government size,
a key factor in fiscal management, tends to increase with national income (as suggested by Wagner’s Law)
and in response to trade openness (as outlined by the Compensation Hypothesis). Understanding these
dynamics is crucial due to the unique fiscal pressures and global competitiveness faced by BRICS coun-
tries. This study investigates the validity of Wagner’s law and the Compensation Hypothesis in the context
of BRICS. Using a panel nonlinear autoregressive distributed lag model on annual panel data from 1999
to 2023, our findings confirm Wagner’s law, showing a positive relationship between economic growth
and government size. Additionally, the results support the Compensation Hypothesis, indicating that trade
openness enhances government size. This study underscores the potential trade-offs between promoting
economic growth and trade liberalization, as these strategies may inadvertently expand the government
sector and affect fiscal stability. As BRICS economies continue to integrate into global markets, this re-
search contributes to the discussion on Wagner’s law and trade openness, offering new insights into sus-
tainable fiscal policies, government expenditure optimization, and the pursuit of global competitiveness
and economic growth within the BRICS framework.
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AcuMMeTpuUyHOE BAMSIHUE OTKPbITOCTU TOProB/IM U HALMOHAIbHOIO A0X0AA
Ha YUCNEHHOCTb NpaBuTenbCTBa B ctpaHax BPUKC

AHHoTauus. Pactyuiee skoHoMmnyeckoe BansiHne ctpad BPUKC (bpazunus, Pocecuns, Mugus, Kntain n KOxHas
AdpuKa) NpUBIEKNO 3HAYUTENBHOE BHUMAHUE K MAaKPO3KOHOMMYECKOM AMHAMMKE, CTUMYIUPYHOLLLEN UX Pa3Bu-
THe. [1ocKonbKy 3TH CTpaHbl € BbICTPO pacTyLLein 3KOHOMMKOM BCe 6oee MHTErpupyroTCs B mobasbHble PbIHKK,
CTaHOBMTCS BCe TpyLHee cHanaHCMpOBaTb MX 3KOHOMMUYECKMIA POCT, IMbepanm3aLmio TOProBan U YCTOMUMBYHO
HaN0roBo-610KETHYIO NOAMTUKY. COrNacHO rmnoTese KoMneHcawmu, Yem bonee OTKPbITOM CTAHOBUTCS TOProB/IS
B 3TMUX CTPaHaXx, TeM Bbllle HALMOHANbHbIN OOXO04 (KaK mpeanonaraet 3akoH BarHepa) u uncneHHOCTb npasu-
TeNbCTBa Kak KJIH0OYeBOro MexaHusma ynpasneHuns duHaHcamu. Ons crpaH BPUKC, koTopbie ceiyac ncnbitbl-
BaKOT CyLLECTBEHHOE PMCKaNbHOE AaBneHMe 1 BopHoTCs 3a rMobaNbHY KOHKYPEHTOCNOCOOHOCTb, MOHMMaHWe
3TOM AMHAMMKKM 0COBeHHO BaxkHO. Llenb HacTosero nccnenoBaHus — NOATBEPAMTb 3aKOH BarHepa w runo-
Te3y koMneHcaunn B kKoHTekcte BPMKC. C noMOLLb0 NaHEeNbHOM HEMHEMHOM MOLEeNM aBToperpeccMmn ¢ pac-
NpeneneHHbIM JIAaroM Ha OCHOBE FO4O0BbIX MaHeNbHbIX AaHHbIX ¢ 1999 no 2023 rr. yganocb NoATBEPAUTL 3a-
KOH BarHepa, NpofeMOHCTPMPOBAB MOMIOXKMTENIbHYKO B3aMMOCBS3b MEXAY 3KOHOMUYECKUM POCTOM U YUC/IEH-
HOCTbIO NpaBuTENbCTBA. KpoMe TOro, pe3ynbraTbl MCCNe0BaHMs NOLTBEPXKAAKT rMNoTe3y KOMMEHCALLMK, YKa3bl-
Bas Ha TO, YTO OTKPbITOCTb TOPrOB/IM TaKXKE NPUBOAMT K POCTY YUCIEHHOCTM MPaBUTENLCTBA. ITO UCCIEA0BaHNE
nogyepk1BaeT He0bxoAMMOCTb BanaHca Mexay CoaencTBMEM 3KOHOMUYECKOMY POCTY U inbepanu3aument Top-
FOBJIU, MOCKOJbKY KXKAAS U3 STUX CTPATErnii MOXET NPUBECTM K pa3AyBaHUIO FOCYAapCTBEHHOMO CEKTOPA M No-
B/IMSTb HA DUHAHCOBYIO CTabmnbHOCTb. [ockonbky ctpaHbl BPUKC npoaomkatot MHTerpuposatbes B robanbHble
PbIHKM, 3TO UCC/IEA0BAHME BHOCUT BKMAZ, B AMCKYCCUIO O 3aKOHe BarHepa v OTKpbITOCTV TOProBaw, npeasiaras
HOBOE NMOHUMaHME YCTONYMBOWM BIOXKETHOM NOMUTUKM, ONTUMM3ALMM FOCYAAPCTBEHHbLIX PACXOA0B, NM06aNbHOM
KOHKYPEHTOCMOCOOHOCTU M 3KOHOMMYECKOMY pocTy B cTpaHax BPUKC.

KnioueBble cnoBa: naHens NARDL, OTKpbITOCTb TOProB/IM, YUCIEHHOCTb NPABUTENBCTBA, 3aKOH BarHepa, runotesa KoMneHca-
umu, BPUKC

Ana umtupoBaHua: Mexta,[., [atenb,H. AcMMMeTpuyHOE BAMSIHME  OTKPbITOCTM  TOProBAM M HALMOHaNb-
HOr0 [0X0AAa HA YMCNEHHOCTb npasuTenbctBa B cTpaHax BPUKC. (2024). 3koHomuka peeuoHa, 20(4), 1300-1314.
https://doi.org/10.17059/ekon.reg.2024-4-21

Introduction deficitand rising debt. The scale of government and

Macroeconomic theory has long been both
a fascinating and daunting field, primarily due
to the lack of a universally accepted framework
for understanding how economies function or
determining the optimal role of government
policy (Khan & Aziz, 2011). On the one hand,
the classical view emphasizes that the self-
equilibrating power of markets makes government
policies unnecessary. On the other hand, the
Keynesian school asserts that government actions
are essential for fostering economic development
and stability. Policies such as fiscal policy are
crucial for long-term economic and social growth,
ensuring a proper balance among government
revenues, expenditures, and borrowings Khan
& Aziz, 2011; Kirsanova et al., 2007; Kofi Ocran,
2011). The size of government influences the
circulation of money, encourages investment and
employment, and reduces tax avoidance. However,
excessive government spending can lead to a fiscal

its impact on economic growth present significant
fiscal management challenges, particularly for
transitioning economies (Blanchard, 2009; Nworji
et al., 2012).

Adolf Wagner, in 1883, posited that, as a
country’s economic productivity increases, so
too should government spending. This concept,
known as Wagner’s law (Rani & Kumar, 2022), has
spurred extensive discussion within the field of
public finance. According to this law, as economies
advance, the share of government expenditure
relative to Gross Domestic Product (GDP) tends
to rise over time (Mann, 1980; Musgrave, 1969;
Peacock & Wiseman, 1979). Wagner’s theory
warrants further exploration in the context of
the BRICS nations, particularly as these countries
surpassed the G7 in terms of global GDP share
based on purchasing power parity (PPP) in 2020.
This shift underscores the importance of analyzing
the evolution of government spending in rapidly

JKoHOMMKa peruoHa, T.20, Bbin. 4 (2024)



1302 MMWPOBAY SKOHOMMUKA

EUROPE

Atlantic
Ocean

AFRICA

: @D
Legend

Bl cor
Bl Govt.Expenditure

B Microsoft Bing

Indian
Ocean

2000 miles 2500 km

S 2023 TomTom. © 2024 Microsoft Corporation. © OpenStireetMap Terms

Fig. 1. Proportion of GDP to Government Expenditure for BRICS countries
Source: IMF-World Economic Outlook Data 2023, Retrieved from: https.//www.imf.org/en/Publications/SPROLLS/world-economic-
outlook-databases#sort=%40imfdate%20descending (Accessed on: 31.01.2024)

growing economies, such as those in the BRICS
bloc.

Concurrently, government expenditure in
BRICS nations has shown a clear upward trajectory,
rising from 33.9 % of GDP in 2018 to 35.85 %
in 2023. Following the COVID-19 pandemic,
government spending surged to 38 % of GDP in
2019-2020 (see Figure 1). These trends highlight
the evolving role of government expenditure in
supporting economic growth and managing public
finances in these rapidly expanding economies.

According to World Economic Outlook data,
the gap had widened even more by 20231
with the BRICS now controlling 32 % of global
GDP, compared to the G7’s 30 %. Concurrently,
government expenditure in BRICS nations has
shown a clear upward trajectory, rising from 33.9 %
of GDP in 2018 to 35.85 % in 2023. Following the
COVID-19 pandemic, government spending surged
to 38 % of GDP in 2019-2020 (see Figure 1).

To enhance global trade involvement and
integration, the BRICS countries have embraced
open trade policies. These nations have
demonstrated higher levels of trade openness
compared to several neighbouring regions, such
as the European Union and the G7 countries,
which saw a decline in their economic complexity
rankings in 2021 2 (see Figure 2). In Brazil, Russia,

!'World Economic Outlook Data 2023, Published and complied
by International Monetary fund (IMF). Retrieved from: https://
www.imf.org/en/Publications/SPROLLS/world-economic-
outlook-databases#sort=%40imfdate% 20descending
(Accessed on: 17.01.2024)

2 The Economic Complexity Index (ECI) simplifies dimensions
to predict and understand economic growth, income disparity,
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India, China, and South Africa, policymakers are
working towards creating sustainable fiscal policies
through prudent expenditure management. This
requires balancing the principles of free trade
with the goal of fostering economic growth. In this
context, it is crucial to evaluate the relationship
between trade openness, economic development,
and government spending.

This research aims to assess the relationship
between government size and economic growth,
evaluating the relevance of Wagner’s law. It also
seeks to test the validity of the Compensation
Hypothesis regarding the link between trade
openness and government size within the BRICS
nations.

Literature Review

Wagner’s hypothesis has been widely tested in
both developed and developing countries. Wagner
and Weber (1977) found that Wagner’s law can
apply to any economy, with an equal probability
of occurrence. Extensive literature supports the
validity of Wagner’s law (see Akitoby et al., 2006;
Antonisetal.,2013; Chang, 2002; Karagianni et al.,
2002; Keho, 2016; Kunofiwa and Odhiambo, 2013;
Narayan et al., 2008; Oxley, 1994) However, some
studies found no evidence supporting Wagner’s
law (Magazzino et al., 2015; Moore, 2016).

When contemporary time-series econometrics
first came to light in the 1980s, there was a
notable upsurge in empirical research that sought

and greenhouse gas emissions. In this index, a rank of 1
indicates the most complex economy for that year. https://oec.
world/ (Accessed on: 31.12.2023)
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Figure 2: Economic Complexity Ranking of BRICS compared to neighbouring countries.
Source: Data obtained from The Observatory of Economic Complexity (OEC). Retrieved from https.//oec.world/en (Accessed on:
01.02.2024)

to build on earlier findings by substituting basic
linear regression models with time series analysis,
VAR models, cointegration, error correction,
and Granger causality analysis (see Ahsan et al.,
1996; Holmes and Hutton, 1990; Kénya and
Abdullaev, 2018; Magazzino, 2012; Magazzino
et al., 2015; Samudram et al., 2009; Singh and
Sahni, 1984; Thornton and Ulrich, 1999). Using
the Johansen maximum likelihood approach,
Granger causality tests, and the Engel-Granger
cointegration technique, Karagianni et al. (2002)
examined Wagner’s law in fifteen European
nations. The outcomes highlighted the importance
of the approaches and procedures used to ascertain
Wagner’s law’s validity. Between 1996 and 2013,
Afonso and Alves (2017) investigated Wagner’s law
regarding public expenditure in fourteen European
countries, finding that countries like Austria,
France, the Netherlands, and Portugal adhered to
the law. Jalles (2019) examined 61 advanced and
developing economies between 1995 and 2015 to
assess the empirical validity of Wagner’s law.
There is limited evidence supporting Wagner’s
law in some countries, such as Australia, Canada,
Thailand, and South Africa (Chang et al., 2004).
However, the law has been validated in developed
economies like the United States (Funashima
and Hiraga, 2017; Mahdavi, 2011). In contrast,
studies on Asian economies, including Malaysia,
China, and Sri Lanka, have produced mixed
results regarding the validity of Wagner’s law
(Chandran Govindaraju et al., 2011; Kesavarajah,
2012; Narayan et al., 2008). In many developing
African nations, such as Nigeria, Ghana, Kenya,

and South Africa, weak or no evidence was found
to support the hypothesis that economic growth
leads to increased government spending (Amadi
and Dave, 2022; Ansari et al., 1997; Babatunde,
2011; Chang et al., 2004). In developing countries,
governments typically use fiscal policy and other
macroeconomic tools to support economic growth
(Abdullah et al., 2009). Additionally, numerous
studies have explored the impact of economic
growth on the environment (Karedla et al., 2021;
Patel et al., 2023).

Kargi (2016) explores the causal relationship
between public sector expenditure and economic
growth, while also delving into the applicability of
Wagner’s law in developing countries. The study
introduces a new group of developing countries,
termed “MATIK countries,” and tests the validity
of Wagner’s law, concluding that it does not
hold for either MATIK or BRICS countries.
Ma and Qamruzzaman (2022) found mixed
causal relationships between economic policy
uncertainty, institutional quality, and government
spending in BRICS nations. Additionally, studies
conducted in India in the 1980s and 1990s support
Wagner’s law, indicating that higher economic
growth leads to increased government spending
(see Ahsan et al., 1996; Mohsin et al., 1995; Sahoo,
2001; Singh and Sahni, 1984).

There is substantial evidence of bilateral
causation between public expenditure and GDP,
supporting Wagner’s theory for BRICS countries.
Jain et al. (2021) examined the relationship
between government spending and economic
growth using two empirical models from 2007 to

DKOHOMMKa pervoHa, T.20, Bbin. 4 (2024)
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2016. The first applied the system GMM technique
to explore the Armey curve hypothesis, while the
second used threshold regression with system
GMM panel modelling. The results aligned with
Wagner’s law. In contrast, Buthelezi (2023)
found that increased government expenditure in
South Africa did not lead to economic growth. In
lower economic states, government expenditure
reduced growth, with expenditure shocks
negatively impacting economic growth. However,
it still supported Wagner’s law and recommended
increasing government spending in the short
term.

Adil et al. (2017) analysed data from 1970 to
2013 in India to examine the long-run relationship
between government spending and GDP. Using
the ARDL model, they found only weak support
for Wagner’s law but identified a long-term link
between GDP and government spending. In
contrast, Kaur and Afifa (2017) found no evidence
to support Wagner’s law. Apurv and Uzma
(2021) observed a negative relationship between
development expenditure (such as infrastructure
investment) and economic growth in India.
However, Rani and Kumar (2022) used the ARDL
and Granger causality models to find a significant
relationship between government size and GDP
growth, supporting Wagner’s theory during the
post-reform period. They also noted that, prior to
reforms, the elasticity of government spending to
economic growth was low.

Few comprehensive studies examine the
relationship between government size and
economic growth for the BRICS panel. There is a
lack of clear evidence and sufficient data to either
support or reject Wagner’s law in the context of
these countries. This gap can be attributed to
differences in sample sizes, research durations,
and methodologies used in empirical studies.
Additionally, the Compensation Hypothesis
(Rodrik, 1998), which explores the effect of liberal
trade policies on government expenditure, is
often overlooked in empirical research. According
to this hypothesis, government spending
increases in open economies to mitigate risks
from exposure to international markets and
economic fluctuations. Several empirical studies
on BRICS nations have examined the impact of
trade liberalization on economic growth and
public spending, yielding diverse conclusions
(Benarroch & Pandey, 2012; Chatterji et al.,
2014; Dixit, 2014; Mallick, 2008; Mehta, 2023).
This study uses the panel NARDL method to
explore the asymmetric relationships between
government size, economic growth, and trade
openness in BRICS countries.

Ekonomika Regiona [Economy of Regions], 20(4), 2024

Methodology
3.1 Data

Table 1 represents the data description and
measure of dependent and independent variables.

Panel data on government size, national
income, and trade openness for BRICS nations
from 1999 to 2023 were sourced from the IMF
World Economic Outlook Data 2023.

3.2 Model

Prominent economists have proposed various
formulations of Wagner’s law (Goffman & Mabhar,
1971; Musgrave, 1969; Peacock & Wiseman, 1961,
1979). This study uses the Peacock-Wiseman
model (see Eq. (1)), which links government size
to increases in real national income. Here, real
national income measures economic growth,
while government size is assessed in relation to
total (real) government spending (see Afonso and
Alves, 2017; Jalles, 2019; Kaur, 2018; Kaur and
Afifa, 2017; Mallick, 2008; Palamalai, 2014; Rani
and Kumar, 2022; Verma and Arora, 2010)

GS, = f(NI,) (1)
where GS,is government size, and NI, is real
national income at time t for jth country.

Compensation Hypothesis

According to the Compensation Hypothesis
introduced by Rodrik (1998), trade openness also
influences government size. This theory suggests
that open economies tend to allocate more resources
toward protecting domestic sectors from potential
disruptions arising from trade liberalization and
foreign markets (see Benarroch & Pandey, 2008;
Dixit, 2014; Islam, 2004; Molana et al., 2011; Nguea,
2020). This study measures trade openness, defined
as total exports, to assess how export promotion
influences government spending (see Al-Yousif,
1997; Glasure and Lee, 1999; Okur and Soylu, 2015).
Equation (2) is derived by incorporating total exports
as a measure of trade openness into Equation (1).

GS, = f(NI,, TO,)

tj?

(2)
where TO,;is trade openness at time ¢ for j country.

3.3 Econometric model

We propose to use a panel non-linear ARDL
(Odugbesan et al., 2021; Sheikh et al., 2020) model
to capture the asymmetric relationship between
national income (NI), trade openness (TO), and
the interaction term (NITO) with government size
(GS), as outlined in Equation (2). Importantly, for
NARDL, no variable should be integrated at order

www.economyofregions.org
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Table 1
Data Description and Measure of Dependent Variables
Depe.n dent Variable Representation Description & Measure
Variable
Description: Total government expenditure included central government
development and non-development expenditure.
Government G Measure:
Size Total Government Expnditure
G= P 100
Real GDP
Indep.e ndent Variable Representation Description & Measure
Variable
Description: The aggregate value of exports is utilized to gauge the
relative scale of trade in comparison to the domestic production of
Trade goods and services.
Openness TO Measure:
Total Exports
= 22O 100
Real GDP
Description: Per Capita GDP growth measures the impact of income
growth.
National NI Measure:
Income Real GDP
=——— 7100
Total Population
Description: Interaction term for national income and trade openness as
National percentage of GDP.
Income NITO Measure:
& Trade National Income | Fiscal Deficit
Openness NITO = )
Real GDP Real GDP

Source: Compiled by the authors by using the data from IMF-World Economic Outlook Data 2023, Retrieved from: https://
www.imf.org/en/Publications/SPROLLS/world-economic-outlook-databases#sort=%40imfdate % 20descending (Accessed on:

21.12.2023)

I(2) (Bertsatos et al., 2022; Patel & Mehta, 2023;
Pesaran & Smith, 1995). While some variables may
show non-stationary trends at I(0) and others at
I(1), the Panel NARDL model can still be estimated
(Mensah & Abdul-Mumuni, 2023). The long-run
panel NARDL equation, as specified in Equation (2),
uses total government expenditure as a proxy for
government size and includes the interaction term
of national income and trade openness (NITO).

GS, =

+ - + -
i 60+01NIU.+02N1ti+03TOt/_+c4TOﬁ+

+6NITO, +¢, &)

Equation (3) is the panel NARDL equation
representing the asymmetric impact of NI, and
TO, on GS, at time t for jth country of BRICS
panel, whereas NITOU. represents interaction term
between national income and trade openness. In
this equation, our parameters are c,,5;,5,,0;,06,,05
and NI, =NI, +NI; +NI_, TO,=TO,+TO;+TO,. Here,

4

positives and negatives represent the “partial sum of
positive and negative variation” in NI,, TO, whereas
t represents time and j is the index of BRICS country
panel. The study uses the cointegration tests by Kao
(1999) and Pedroni (1999, 2004) in Equation (5) to
establish the long-run relationship.

The research uses the Pooled Group Mean (PMG)
estimation techniques (Pesaran et al., 1999; Pesaran
& Smith, 1995) to measure the association between
the variables in Equation (3) in both the short and
long term. PMG can be used as it captures less
variation due to its lower level of heterogeneity and
can estimate both error variances and short-run
coefficients. The long-run equation further assumes
a constant association between the dependent and
independent variables (Mehta & Derbeneva, 2024;
Qamruzzaman & Jianguo, 2020). Additionally, panel
data analysis requires selecting the most appropriate
unit root tests and determining the integration order
of variables using CSD (Li et al., 2023).

DKOHOMMKa pervoHa, T.20, Bbin. 4 (2024)
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The Dumitrescu and Hurlin (2012) test assesses
the direction of the causal relationship between
variables, identifies potential variations across cross-
sections, and tests for cross-sectional dependency
within the panel. It evaluates the null hypothesis of
no causal link between variables A and B:

it-k +ZN
(4)

In this context, A represents the dependent
variable, while B symbolizes each distinct
explanatory variable. The slope coefficient is
represented by ¢" and 8", with g, denoting
the constant term. The panel NARDL model is
used to investigate the asymmetric influence of
explanatory variables. Equation (5) describes the
estimation process of the panel NARDL model:

K
A= 0+ 014
k=1

ttk

_ + + + - + +
AGS, = o,+06,GS,  +o,NI +o;NI  +5,TO, +

M-1
+6,TO,  +0 NITO, , + >y ,AGS, , +
J=1
N-1
+>(Y;ANI; + Y AN )+
J=0
0-1 M-1
+>°(8;ATO; +8,ATO; )+ >y, ANITO, | +&
J=0 J=1

(5)

where TO* and TO- stand for the positive and negative
shock of trade openness, NI* and NI represent the
positive and negative shocks of national income.
Equations (6) and (7) delineate the decomposition of
NI and TO into positive and negative partial sums.

NI; = ZANF ZMax(ANI O)INI‘

j=i

= iANIt = iMin (ANT;,0) (6)
j=i j=i
TO; = YATO; = iMax(ATOi,O) |TO; =
j=i j=i
j T0; =Y Min(ATO,0)

] i

Equation (8) estimates the error correction
model of Eq. (5):

M-1 N-1

AGS, = Y't,AGS, , + (S;ANL;+9;AAU5)+
=1 J=0
0-1 M-1
+>(9;ATO; +9,ATO; )+ > 1, ANITO, , +
=0 J=1
+pl.,ECTt71 +g, ®)

Ekonomika Regiona [Economy of Regions], 20(4), 2024

The panel NARDL model’s error correction
term (ECT),asindicatedbyEquation(8), measures
the speed at which the short-run equation
approaches its long-run equilibrium. The
testable hypotheses, aligned with the research
ob]'ective are as follows: null hypothesis HO,:
o, =0,=0 and HO,: §; =38, =0 will stand true
if a4,a5,8,,,and6 values are zero, invalidating
Wagner’s law in both the long and short run.
Alternate hypothesis H1,: 6; 20, #0 and Hl1:
6; =06, #0 will stand true if oy,0; 6”,and8
values are not zero, supporting Wagner’s law in
both the long and short run. Null hypothesis HO_:
c,=0,=0and HO,: y; =y; =0 will stand true if
o,,05,7;,andy; values are zero, invalidating the
Compensatlon Hypothesis. Alternate hypothesis
Hl.: oy #o0;#0 and H1: y; #y; =0 will stand
true if a;,0;5,7;,andy; values are not zero,
supporting the compensation hypothesis in
both the long and short run.

Results and Discussion

Table 2 summarizes the descriptive statistics
and presents the pairwise correlation between the
variables for the panel data from the BRICS nations.
The standard deviation of all variables exhibits
consistent variation as it is smaller than the mean
value. The statistical insignificance of the Jarque-
Bera (JB) test suggests that all variables follow a
normal distribution.

Moreover, the positive correlation estimates
among government size, economic growth, and
trade openness provide strong initial evidence
of the beneficial effects of trade openness and
economic growth on government size. The study
tests for unit roots in the panel data to evaluate the
null hypothesis of non-stationarity (see Breitung,
2000; Im et al., 2003; Levin et al., 2002; Mehta &
Derbeneva, 2024; Patel et al., 2023).

All series demonstrate I(1) order of integration
at a 1 % significance level, as confirmed by the
Fisher-ADF and PP estimates, satisfying the
panel NARDL criteria. The objective is to examine
both short — and long-term associations while
considering the heterogeneity and cross-sectional
dependency of the panel data. In panel data
analysis, “cross-sectional dependence” arises
when observations from different countries are
influenced by common economic factors (Breusch
& Pagan, 1980; Gaibulloev et al., 2014; Pesaran,
2004).

Table 4 presents the estimates of the cross-
section dependence tests. Cross-sectional
dependency among the variables indicates that
all BRICS nations have comparable structural
characteristics. At a 1 % significance level, the

www.economyofregions.org
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Table 2
Descriptive Statistics
GS NI TO
Mean 31.78793 4.551552 5.926816
Median 30.16400 4.703000 4.785000
Maximum 49.91500 14.24700 31.47700
Minimum 15.02500 -7.821000 -17.02400
Std. Dev. 7.892376 3.913236 8.958850
Skewness 0.352657 -0.454840 0.580206
Kurtosis 2.701945 3.423633 3.773799
Jarque-Bera 3.053670 2.244696 1.13188
Observations 125 125 125
Pairwise Correlation
GS —
NI 0.5651" —
TO 0.3443" 0.5987" —

Note: *, *, and " denote statistical significance at the 1 %, 5 %, and 10 % confidence levels, respectively. Source:
Derived by the authors using data from IMF-World Economic Outlook Data 2023, Retrieved from: https:/www.imf.org/en/

Publications/SPROLLS/world-economic-outlook-databases#sort=%40imfdate % 20descending (Accessed on: 21.12.2023)

Table 3
Panel Stationarity tests
Variables Fisher-ADF Fisher-PP
GS 13.4231 14.1551
AGS 57.9842" 123.244%*
NI 19.5716™ 40.7759*
ANI 74.7820" 559.627*
TO 23.7240™" 45.6346*
ATO 82.3322" 419.705*
NITO 21.7045" 45.2678"
ANITO 79.2194" 400.321"
Note: *, ", and " indicate significance at 1 %, 5 %, and 10 % levels of significance, respectively.
Source: Authors’ calculations from Eviews
Table 4
Cross-section dependency test
Cross-section GS NI TO NITO
LM Breusch-Pagan 81.0265" 93.1120° 91.7906" 73.0718"
LM Pesaran scaled 15.8820° 18.5844" 18.2889" 14.1032°
CD Pesaran 8.0792" 9.2971" 9.3399" 8.0348"
Note: *, ™, and ™" indicate significance at 1 %, 5 %, and 10 % levels of significance, respectively.
Source: Authors’ calculations from EViews
estimates reject the cross-sectional independent size and economic development, supporting

null hypothesis.

Table 5 displays the estimations from the panel
cointegration tests. The Pedroni and KAO panel
cointegration test findings validate the long-term
cointegration of the variables by demonstrating
statistical significance at both the 1% and 5%
levels of significance.

The Dumitrescu-Hurlin causality test results
for the BRICS panel indicate a significant
unidirectional relationship between government

Wagner’s law. Additionally, the compensation
hypothesis is confirmed for the BRICS countries, as
trade openness is shown to influence government
size (see Table 6). Table 7 presents the long-run and
short-run results from the panel NARDL analysis.

Impact of National Income on Government
Size (Wagner’s Law)

The coefficient of NI* and NI is significant
and positive, which suggests a direct nonlinear
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Table 5

Panel cointegration test

Pedroni Cointegration: Common AR coefficients (within-dimension)
Statistic Weighted Statistic
Panel v-Statistic -1.7208" -1.6089"
Panel rho-Statistic -0.4471" -0.4318"
Panel PP-Statistic -3.2768" -2.9916"
Panel ADF-Statistic -0.1237° —-0.5908"
Pedroni Cointegration: Individual AR coefficients (between-dimension)
Statistic
Group rho-Statistic 0.5218"
Group PP-Statistic -3.1119°
Group ADF-Statistic -1.1354"
KAO Cointegration
ADEF t-stat -2.0226"
Note: *, ", and """ indicate significance at 1 %, 5 %, and 10 % levels of significance, respectively.
Source: Authors’ calculations from Eviews
Table 6
Results of Dumitrescu-Hurlin causality test for BRICS nations
Null Hypothesis: W-Stat. Z-Stat. Conclusion
NI = G 5.3364" -0.41057"
NI =G
G-+ NI 6.0086 —0.91048
10+ G 5.3522” -1.1168"
T0=>G
G+ TO 9.8985 —1.0830

Note: ", , and " indicate significance at 1 %, 5 %, and 10 % levels of significance, respectively.

Source: Authors Calculation using EViews

relationship between national income shocks
and government size (GS). The estimates
confirm Wagner’s law (supporting H1)).
Regarding the asymmetric influence of national
income on government size, the findings show
that positive shocks NI cause GS to grow while
negative NI~ shocks cause GS to decline. The
positive impact of NI* shocks on GS is greater
compared to the negative shock of NI"; as a 1
percent change in national income leads to
a 0.23 percent increase in government size
(GS), while a reduction of 1 percent in national
income leads to a corresponding decrease
of 0.10 percent in government size (GS).
National income plays a crucial role in shaping
government expenditure, and the findings
unequivocally show that government spending
behaviours adapt in accordance with changes in
national income. The outcomes are in line with
earlier research that validated Wagner’s law (see
Chandran Govindaraju et al., 2011; Kaur, 2018;
Kesavarajah, 2012; Narayan et al., 2008; Rani &
Kumar, 2022; Verma & Arora, 2010).

Ekonomika Regiona [Economy of Regions], 20(4), 2024

Impact of Trade Openness on Government
Size (Compensation Hypothesis)

Trade openness plays a very important
role in determining government spending due
to export subsidies and other promotional
schemes. The significant and positive long-
run estimate of trade openness (TO* shows that
government size(GS)) increases by 0.45 percent
for every percent change in TO*. This shows
that the governments of BRICS nations provide
better promotional schemes to the domestic
industries to expand their international
presence. However, the government spends
more when exports show a down-trend (results
show that a 1 percent change in TO leads to an
increase in GS by 0.47 percent). The outcomes
are in line with earlier research that validated
the Compensation Hypothesis (supporting H1 )
in BRICS (Bernaure & Achini, 2000; Rodrik,
1998; Shelton, 2007; Swank, 2001).

The study employs an interaction term between
national income and trade openness to capture their
combined impact on government size. The positive
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Table 7

Panel NARDL Estimates

Variables Long-run Coefficient

Short-run Coefficient

NI 0.2362°

ANI* —

0.8348"

ANI(-1) —

0.6087""

NI-

ANIF -

0.5707

ANI(-1) —

0.0446

TO*

ATO* -

0.2907

ATO*(-1) _

-0.4394™

TO

ATO" —

0.1235"

ATO(-1) —

0.9067"

NITO

ANITO -

0.0244"

ANITO(-1) —

0.0149

Constant

ECT(-1) —

-0.2525

Model Diagnostics

WaldLR Asymmetry
)

33.282"

WaldSR Asymmetry
(NI

3.177°

WaldLR Asymmetry
(To)

29.148™

WaldSR Asymmetry
(T0)

4.334

Hausman test

1.8358(0.6072)

Observations

120

Log-likelihood

243.801

Number of Cross
Sections

5

Note: *, ", and """ indicate significance at 1 %, 5 %, and 10 % levels of significance, respectively.

Source: Authors’ calculations from Eviews

and significant coefficient indicates that an increase
in both national income and trade openness raises
government size by 0.32 percent in the long run and
0.02 percent in the short run. Additionally, Table 7
provides the error correction model estimates, which
examine the short-term relationships between the
variables. The short-run estimates indicate that a
1 percent upward shift in national income (ANI* )
corresponds to a 0.60 percent rise in government
size, whereas a negative shock (ANI" ) leads to a
0.57 percent decrease in government size.Top of
Form The short-run estimates of national income
support Wagner’s law. Furthermore, the short-run
estimates of trade openness estimates support the
Compensation Hypothesis as an increase in trade
openness (ATO* ) will increase government size

by 0.29 percent. The downward trend in the trade
(ATO" ) will reduce government size by 0.90 percent.
The error correction term within the dynamic
model illustrates the pace at which the equilibrium
relationshipisrestored.A25.5 percent correctionrate
from short-term disparities to long-term equilibrium
suggests a consistent long-term association among
the variables. Additionally, the stability of the model
is affirmed by the plots of CUSUM (Cumulative sum)
and CUSUMSQ (Cumulative sum of Square) (refer
to Figure 3). Furthermore, the significant Wald test
validates the presence of asymmetric relationship.
To evaluate the asymmetric impact of government
size, national income, and trade openness in both
the short and long term, the cumulative dynamic
multiplier is utilized (refer to Figure 4 and Figure 5).
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Figure 3: CUSUM and CUSUMSQ for panel NARDL
Source: Authors’ Calculation using EViews

Figure 4: Cumulative Dynamic Multiplier Graphs for National Income and Trade Openness Source: Authors’ calculations from

EViews

Figure 5: Cumulative Dynamic Multiplier Graphs for Fiscal Deficit
Source: Authors’ calculations from EViews

Conclusion

This study examines the asymmetric long
— and short-run relationships between trade
openness, economic growth, and government size.
Using annual time-series panel data from 1999 to
2023, the panel NARDL model was applied. The
findings confirmed Wagner’s law in the BRICS
countries by analysing government size as the
dependent variable, with national income and
trade openness as independent variables. Both
the long - and short-run estimates revealed a
positive relationship between national income
and government size, indicating that as income

Ekonomika Regiona [Economy of Regions], 20(4), 2024

increases, government size expands, and vice
versa. These results suggest that government
expenditure adjusts in response to changes in
income, thereby supporting Wagner’s law and
validating hypotheses HI1A and HIB (Rani &
Kumar, 2022; Wagner & Weber, 1977).

The results also support the Compensation
Hypothesis within BRICS, demonstrating that
the policies of BRICS nations effectively bolster
domestic industries with higher exports, leading
to an expansion of government size (validating
H1C and H1D). Our findings show that a reduction
in trade openness in BRICS countries is associated
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with an increase in government size, suggesting
that governments’ Foreign Trade Policies (FTPs)
actively promote exports even during the ongoing
global economic crisis. However, balancing
progressive goals with fiscal responsibility poses a
challenge for BRICS nations. Efforts to implement
social and economic programs may strain budgets,
complicating the maintenance of long-term
financial stability. The significant and negative
error correction term further reveals that short-
term discrepancies tend to converge toward long-
term equilibrium at a rate of 25.5 percent.

While promoting open markets and economic
freedom may appear advantageous for BRICS nations
seeking economic growth and greater participation
in the global market, it is essential to proceed
cautiously. Overly liberal policies could lead to
unintended consequences, such as fiscal imbalances
that strain government finances. Furthermore,

integrating domestic markets with the global market
poses significant challenges for these countries.

The study highlights that increased
government expenditure is a natural outcome
of economic advancement. Policymakers in
BRICS nations should leverage this by investing
in initiatives that foster growth. This research
contributes to the literature on Wagner’s law
and trade openness by offering new insights into
balancing sustainable fiscal policies with the need
to maintain international standing and economic
progress.

Additionally, the findings suggest a need for
further exploration of the relationship between
government size, economic growth, and trade
openness. Future research could expand this
analysis by employing a comparative panel of
countries or states, thereby broadening the
understanding of these dynamics.

References

Abdullah, H., Habibullah, M. S., & Baharumshah, A. Z. (2009). Fiscal Policy, Institutions and Economic Growth in Asian
Economies: Evidence from the Pedroni’s Cointegration Approach. International Journal of Business and Management,

3(4), 117-135. https://doi.org/10.5539/ijbm.v3n4p107

Adil, M.H., Ganaie, A.A., & Kamaiah, B. (2017). Wagner’s hypothesis: an empirical verification. I[IM Kozhikode

Society & Management Review, 6(1), 1-12.

Afonso, A., & Alves, J. (2017). Reconsidering Wagner’s law: Evidence from the functions of the government. Applied
Economics Letters, 24(5), 346-350. http://dx.doi.org/10.1080/13504851.2016.1192267

Ahsan, S. M., Kwan, A.C. C., & Sahni, B.S. (1996). Cointegration and Wagner’s hypothesis: time series evidence for
Canada. Applied Economics, 28(8), 1055-1058. http://dx.doi.org/10.1080/000368496328182

Akitoby, B., Clements, B., Gupta, S., & Inchauste, G. (2006). Public spending, voracity, and Wagner’s law in develop-
ing countries. European Journal of Political Economy, 22(4), 908-924. http://dx.doi.org/10.1016/j.ejpoleco.2005.12.001

Al-Yousif, Y. K. (1997). Exports and economic growth:some empirical evidence from the Arab Gulf countries. Applied
Economics, 29(6), 693-697. https://doi.org/10.1080/000368497326624

Amadi, S.N., & Dave, O.G. (2022). Government Infrastructure Spending On Growth Of The Nigeria Economy (1981-
2019). International Journal of Progressive Sciences and Technologies, 30(2), 295-303.

Ansari, M.1., Gordon, D. V., & Akuamoah, C. (1997). Keynes versus Wagner: public expenditure and national income
for three African countries. Applied Economics, 29(4), 543-550. https://doi.org/10.1080/000368497327038

Antonis, A., Constantinos, K., & Persefoni, T. (2013). Wagner’s law versus Keynesian hypothesis: evidence from pre-
WWII Greece. Panoeconomicus, 60(4), 457-472. http://dx.doi.org/10.2298/PAN1304457A

Apurv, R.; & Uzma, S.H. (2021). The impact of infrastructure investment and development on economic growth on
BRICS. Indian Growth and Development Review, 14(1), 122-147. https://doi.org/10.1108/IGDR-01-2020-0007

Babatunde, M. A. (2011). A bound testing analysis of Wagner’s law in Nigeria: 1970-2006. Applied Economics, 43(21),

2843-2850. http://dx.doi.org/10.1080/00036840903425012

Bampatsou, C., & Halkos, G. (2019). Economic growth, efficiency and environmental elasticity for the G7 coun-
tries. Energy Policy, 130, 355-360. https://doi.org/10.1016/j.enpol.2019.04.017
Benarroch, M., & Pandey, M. (2008). Trade openness and government size. Economics Letters, 101(3), 157-159.

https://doi.org/10.1016/j.econlet.2008.06.016

Benarroch, M., & Pandey, M. (2012). The relationship between trade openness and government size: Does disaggregating
government expenditure matter? Journal of Macroeconomics, 34(1), 239-252. https://doi.org/10.1016/j.jmacro.2011.11.002
Bernauer, T., & Achini, C. (2000). From ‘Real’ to ‘Virtual’ states? European Journal of International Relations, 6(2),

223-276. https://doi.org/10.1177/1354066100006002003

Bertsatos, G., Sakellaris, P., & Tsionas, M. G. (2022). Extensions of the Pesaran, Shin and Smith (2001) bounds testing
procedure. Empirical Economics, 62(2), 605-634. https://doi.org/10.1007/s00181-021-02041-3
Blanchard, O. (2009). The state of macro. Annual Review of Economics, 1(1), 209-228. https://doi.org/10.1146/an-

nurev.economics.050708.142952

Breitung, J. (2000). The local power of some unit root tests for panel data. In Baltagi, B.H., Fomby, T. B. and Carter
Hill, R. (Ed.), Nonstationary Panels, Panel Cointegration, and Dynamic Panels (Advances in Econometrics, Vol. 15) (pp.
161-177). Emerald Group Publishing Limited. https://doi.org/10.1016/S0731-9053(00)15006-6

JKoHOMMKa peruoHa, T.20, Bbin. 4 (2024)



1312  MWUPOBAY SKOHOMMUKA

Breusch, T.S., & Pagan, A.R. (1980). The Lagrange Multiplier Test and its Applications to Model Specification in
Econometrics. The Review of Economic Studies, 47(1), 239-253. https://doi.org/10.2307/2297111

Buthelezi, E.M. (2023). Impact of government expenditure on economic growth in different states in South
Africa. Cogent Economics & Finance, 11(1). https://doi.org/10.1080/23322039.2023.2209959

Chandran Govindaraju, V. G.R., Rao, R., & Anwar, S. (2011). Economic growth and government spending in Malaysia:
A re-examination of Wagner and Keynesian views. Economic Change and Restructuring, 44(3), 203-219. http://dx.doi.
org/10.1007/510644-010-9099-z

Chang, T., Liu, W., & Caudill, S.B. (2004). A re-examination of Wagner’s law for ten countries based on coin-
tegration and error-correction modelling techniques. Applied Financial Economics, 14(8), 577-589. http://dx.doi.
org/10.1080/0960310042000233872

Chatterji, M., Mohan, S., & Dastidiar, S.G. (2014). Relationship Between Trade Openness and Economic Growth of
India: a Time Series Analysis. Journal of Academic Research in Economics, 6(1), 45-69.

Dixit, V. (2014). Relation between Trade Openness, Capital Openness and Government Size in India. Foreign Trade
Review, 49(1), 1-29. https://doi.org/10.1177/0015732513515987

Dumitrescu, E.-I., & Hurlin, C. (2012). Testing for Granger non-causality in heterogeneous panels. Economic Modelling,
29(4), 1450-1460. https://doi.org/10.1016/j.econmod.2012.02.014

Funashima, Y., & Hiraga, K. (2017). Wagner’s law, fiscal discipline, and intergovernmental transfer: empirical evidence at the
US and German state levels. International Tax and Public Finance, 24(4), 652-677. https://doi.org/10.1007/s10797-017-9458-z

Gaibulloev, K., Sandler, T., & Sul, D. (2014). Dynamic Panel Analysis under Cross-Sectional Dependence. Political
Analysis, 22(2), 258-273. https://doi.org/10.1093/pan/mpt029

Glasure, Y. U., & Lee, A.R. (1999). The export-led growth hypothesis: The role of the exchange rate, money, and gov-
ernment expenditure from Korea. Atlantic Economic Journal, 27(3), 260-272. https://doi.org/10.1007/BF02299577

Goffman, I.]., & Mahar, D.]. (1971). The growth of public expenditures in selected developing nations: Six Caribbean
countries 1940-65. Public Finance= Finances Publiques, 26(1), 57-74.

Holmes, J. M., & Hutton, P.A. (1990). On the casual relationship between government expenditures and national in-
come. The Review of Economics and Statistics, 72(1), 87-95.

Im, K.S., Pesaran, M. H., & Shin, Y. (2003). Testing for unit roots in heterogeneous panels. Journal of Econometrics,
115(1), 53-74. https://doi.org/10.1016/S0304-4076(03)00092-7

Islam, M. Q. (2004). The long run relationship between openness and government size: evidence from bounds
test. Applied Economics, 36(9), 995-1000. https://doi.org/10.1080/0003684042000233221

Jain, M., Nagpal, A., & Jain, A. (2021). Government Size and Economic Growth: An Empirical Examination of
Selected Emerging Economies. South Asian Journal of Macroeconomics and Public Finance, 10(1), 7-39. https://doi.
org/10.1177/2277978720979889

Jalles, J. (2019). Wagner’s law and governments’ functions: granularity matters. Journal of Economic Studies, 46(2),
446-466. https://doi.org/10.1108/JES-02-2018-0049

Kao, C. (1999). Spurious regression and residual-based tests for cointegration in panel data. Journal of Econometrics,
90(1), 1-44. https://doi.org/10.1016/S0304-4076(98)00023-2

Karagianni, S., Pempetzoglou, M., & Strikou, S. (2002). Testing Wagner’s law for the European Union econo-
mies. Journal of Applied Business Research (JABR), 18(4).

Karedla, Y., Mishra, R., & Patel, N. (2021). The impact of economic growth, trade openness and manufacturing on CO2
emissions in India: an autoregressive distributive lag (ARDL) bounds test approach. Journal of Economics, Finance and
Administrative Science, 26(52), 376-389. https://doi.org/10.1108/JEFAS-05-2021-0057

Kargi, B. (2016). Is Wagner’s Law Applicable for Fast Growing Economies? Brics and Matik Countries. Timisoara
Journal of Economics and Business, 9(1), 1-15. https://doi.org/10.1515/tjeb-2016-0001

Kaur, K. (2018). Composition of Public Expenditure and Economic Growth in India: A Time Series Analysis. International
Journal of Social Science, 7(4), 505-514.

Kaur, K., & Afifa, U. (2017). Testing Wagner’s Law in India: A cointegration and causality analysis. Communications
in Statistics-Theory and Methods, 46(17), 8510-8520. http://dx.doi.org/10.1080/03610926.2016.1183788

Keho, Y. (2016). Testing Wagner’s law in the presence of structural changes: New evidence from six African countries
(1960-2013). International Journal of Economics and Financial Issues, 6(1), 1-6.

Kesavarajah, M. (2012). Wagner’s Law in Sri Lanka: An Econometric Analysis. ISRN Economics, 2012, 1-8. https://
doi.org/10.5402/2012/573826

Khan, M.S., & Aziz, G. (2011). Neoclassical Versus Keynesian Approach to Public Policy — The Need for
Synthesis. MPRA:Munich Personal RePEc Archive, (62856).

Kirsanova, T., Satchi, M., Vines, D., & Wren-Lewis, S. (2007). Optimal fiscal policy rules in a monetary union. Journal
of Money, Credit and Banking, 39(7), 1759-1784. https://doi.org/10.1111/j.1538-4616.2007.00086.x

Kofi Ocran, M. (2011). Fiscal policy and economic growth in South Africa. Journal of Economic Studies, 38(5), 604~
618. https://doi.org/10.1108/01443581111161841

Koénya, L., & Abdullaev, B. (2018). An attempt to restore Wagner’s law of increasing state activity. Empirical Economics,
55(4), 1569-1583. https://doi.org/10.1007/s00181-017-1339-x

Ekonomika Regiona [Economy of Regions], 20(4), 2024 www.economyofregions.org


https://www.economyofregions.org

Dhyani Mehta, Nikunj Patel ~ 1313

Levin, A., Lin, C.-F., & Chu, C.]. (2002). Unit root tests in panel data: asymptotic and finite-sample properties. Journal
of Econometrics, 108(1), 1-24. https://doi.org/10.1016/S0304-4076(01)00098-7

Li, Z., Patel, N., Liu, J., & Kautish, P. (2023). Natural resources-environmental sustainability-socio-economic drivers
nexus: Insights from panel quantile regression analysis. Resources Policy, 86, 104176. https://doi.org/10.1016/j.resour-
pol.2023.104176

Ma, R., & Qamruzzaman, M. (2022). Nexus between government debt, economic policy uncertainty, government
spending, and governmental effectiveness in BRIC nations: Evidence for linear and nonlinear assessments. Frontiers in
Environmental Science, 10. https://doi.org/10.3389/fenvs.2022.952452

Magazzino, C. (2012). Wagner versus Keynes: Public spending and national income in Italy. Journal of Policy Modeling,
34(6), 890-905. https://doi.org/10.1016/j.jpolmod.2012.05.012

Magazzino, C., Giolli, L., & Mele, M. (2015). Wagner’s Law and Peacock and Wiseman’s displacement effect in
European Union countries: A panel data study. International Journal of Economics and Financial Issues, 5(3), 812-819.

Mahdavi, S. (2011). A re-examination of Wagner’s Law using US total state and local expenditure and its sub-catego-
ries. Journal of Economic Studies, 38(4), 398-413. https://doi.org/10.1108/01443581111160860

Mallick, H. (2008). Government spending, trade openness and economic growth in India: A time series analysis. https://
opendocs.ids.ac.uk/opendocs/handle/20.500.12413/3120 (Date of access:)

Mann, A.]. (1980). Wagner’s law: An econometric test for Mexico, 1925-1976. National Tax Journal, 33(2), 189-201.
https://doi.org/10.1086/NT]41862301

Mazorodze, B.T. (2018). Government expenditure and economic growth in Zimbabwe. African Journal of Business
and Economic Research, 13(2), 183-202. https://doi.org/10.31920/1750-4562/2018/v13n2a9

Mehta, D. (2023). Impact of Trade and Capital Openness on the Government Size of Russia. R-Economy, 9(2), 173-
186. https://doi.org/10.15826/recon.2023.9.2.011

Mehta, D., & Derbeneva, V. (2024). Impact of environmental fiscal reforms on carbon emissions of EURO-4 countries:
CS-NARDL approach. International Journal of Thermofluids, 21, 100550. https://doi.org/10.1016/j.ijft.2023.100550

Mensah, B.D., & Abdul-Mumuni, A. (2023). Asymmetric effect of remittances and financial development on car-
bon emissions in sub-Saharan Africa: an application of panel NARDL approach. International Journal of Energy Sector
Management, 17(5), 865-886. https://doi.org/10.1108/IJESM-03-2022-0016

Mohsin, M., Naidu, C.R., & Kamaiah, B. (1995). Wagner’s hypothesis: Evidence from Indian states. Indian Economic
Journal, 43(1), 76.

Molana, H., Montagna, C., & Violato, M. (2011). On the causal relationship between trade-openness and govern-
ment-size: evidence from OECD countries. International Journal of Public Policy, 7(4/5/6), 226. https://doi.org/10.1504/
IJPP.2011.043562

Moore, S. (2016). Wagner in Ireland: An econometric analysis. The Economic and Social Review, 47(1), 69-103.

Musgrave, R.A. (1969). Cost-benefit analysis and the theory of public finance. Journal of Economic Literature, 7(3),
797-806.

Narayan, P.K., Nielsen, I., & Smyth, R. (2008). Panel data, cointegration, causality and Wagner’s law: Empirical evi-
dence from Chinese provinces. China Economic Review, 19(2), 297-307.

Nguea, S.M. (2020). Openness and Government Size in Sub-Saharan African countries. Economics Bulletin, 40(4),
2669-2676.

Nworji, [.D., Okwu, A.T., Obiwuru, T.C., & Nworji, L.O. (2012). Effects of public expenditure on economic growth in
Nigeria: A disaggregated time series analysis. International Journal of Management Sciences and Business Research, 1(7), 1-15.

Odugbesan, J.A., Sunday, T.A., & Olowu, G. (2021). Asymmetric effect of financial development and remittance
on economic growth in MINT economies: an application of panel NARDL. Future Business Journal, 7(1). https://doi.
org/10.1186/s43093-021-00085-6

Oxley, L. (1994). Cointegration, causality and Wagner’s law: A test for Britain 1870-1913. Scottish Journal of Political
Economy, 41(3), 286-298.

Patel, N., Kautish, P., & Shahbaz, M. (2023). Unveiling the complexities of sustainable development: An investigation
of economic growth, globalization and human development on carbon emissions in 64 countries. Sustainable Development,
32(4), 3612-3639. https://doi.org/10.1002/sd.2846

Patel, N., & Mehta, D. (2023). The asymmetry effect of industrialization, financial development and globalization on
CO2 emissions in India. International Journal of Thermofluids, 20, 100397. https://doi.org/10.1016/j.ijft.2023.100397

Peacock, A.T., & Wiseman, J. (1961). Front matter, the growth of public expenditure in the United Kingdom. The
growth of public expenditure in the United Kingdom (pp. 30-32). Princeton University Press.

Peacock, A.T., & Wiseman, J. (1979). Approaches to the analysis of government expenditure growth. Public Finance
Quarterly, 7(1), 3-23. https://doi.org/10.1177/109114217900700101

Pedroni, P. (1999). Critical Values for Cointegration Tests in Heterogeneous Panels with Multiple Regressors. Oxford
Bulletin of Economics and Statistics, 61(s1), 653-670. https://doi.org/10.1111/1468-0084.0610s1653

Pedroni, P. (2004). Panel cointegration: asymptotic and finite sample properties of pooled time series tests with an ap-
plication to the PPP hypothesis. Econometric Theory, 20(03). https://doi.org/10.1017/S0266466604203073

Pesaran, M. H. (2004). General diagnostic tests for cross-section dependence in panels. IZA Discussion Paper, (1240).

JKoHOMMKa peruoHa, T.20, Bbin. 4 (2024)



1314 MMPOBAS DKOHOMMUKA

Pesaran, M. H., Shin, Y., & Smith, R.P. (1999). Pooled Mean Group Estimation of Dynamic Heterogeneous Panels. Journal
of the American Statistical Association, 94(446), 621-634. https://doi.org/10.1080/01621459.1999.10474156

Pesaran, M. H., & Smith, R. (1995). Estimating long-run relationships from dynamic heterogeneous panels. Journal of
Econometrics, 68(1), 79-113. https://doi.org/10.1016/0304-4076(94)01644-F

Qamruzzaman, M., & Jianguo, W. (2020). The asymmetric relationship between financial development, trade openness,
foreign capital flows, and renewable energy consumption: Fresh evidence from panel NARDL investigation. Renewable
Energy, 159, 827-842. https://doi.org/10.1016/j.renene.2020.06.069

Rani, R., & Kumar, N. (2022). Wagner hypothesis in India: An empirical investigation from pre and post reform pe-
riod. Journal of Public Affairs, 22(1), e2395. https://doi.org/10.1002/pa.2395

Rodrik, D. (1998). Why do More Open Economies Have Bigger Governments? Journal of Political Economy, 106(5),
997-1032. https://doi.org/10.1086/250038

Sahoo, P. (2001). Wagner’s hypothesis: further empirical evidence from India. Journal of Indian School of Political
Economy, 13(1), 45-53.

Samudram, M., Nair, M., & Vaithilingam, S. (2009). Keynes and Wagner on government expenditures and economic devel-
opment: the case of a developing economy. Empirical Economics, 36(3), 697-712. http://dx.doi.org/10.1007/s00181-008-0214-1

Seker, A., & Ozcan, S. (2015). The Relationship between high technology exports and economic growth: case of
Turkey. Proceedings of International Academic Conferences, 865-884.

Sheikh, U.A., Tabash, M.I., & Asad, M. (2020). Global Financial Crisis in Effecting Asymmetrical Co-integration be-
tween Exchange Rate and Stock Indexes of South Asian Region: Application of Panel Data NARDL and ARDL Modelling
Approach with Asymmetrical Granger Causility. Cogent Business & Management, 7(1), 1843309. https://doi.org/10.1080
/23311975.2020.1843309

Shelton, C.A. (2007). The size and composition of government expenditure. Journal of Public Economics, 91(11-12),
2230-2260. https://doi.org/10.1016/j.jpubeco.2007.01.003

Singh, B., & Sahni, B.S. (1984). Causality between public expenditure and national income. The Review of Economics
and Statistics, 630-644.

Srinivasan, P. (2013). Causality between public expenditure and economic growth: The indian case. International
Journal of Economics and Management, 7(2), 335-347.

Swank, D. (2001). Mobile capital, democratic institutions, and the public economy in advanced industrial socie-
ties. Journal of Comparative Policy Analysis, 3(2), 133-162. https://doi.org/10.1023/A:1011459927907

Thornton, M., & Ulrich, M. (1999). Constituency size and government spending. Public Finance Review, 27(6), 588-
598. http://dx.doi.org/10.1177/109114219902700602

Verma, S., & Arora, R. (2010). Does the Indian Economy Support Wagner’s Law? An Econometric Analysis. Eurasian
Journal of Business and Economics, 3(5), 77-91.

Wagner, R.E., & Weber, W.E. (1977). Wagner’s law, fiscal institutions, and the growth of government. National Tax
Journal, 30(1), 59-68. https://doi.org/10.1086/NT]41862113

About the Authors

Dhyani Mehta — Doctor of Economics, Assistant Professor of Economics, Department of Economics and Social
Science, School of Liberal Studies; Pandit Deendayal Energy University; https://orcid.org/0000-0002-6783-0506; Scopus
Author ID: 57206193899; (Gandhinagar — 382426, India, e-mail: dhyani.mehta@sls.pdpu.ac.in).

Nikunj Patel — Doctor of Finance, Associate Professor of Finance, Institute of Management, Nirma University;
https://orcid.org/0000-0003-0693-3349 (Ahmedabad, 382481, India; e-mail: nikunj@nirmauni.ac.in).

HNudopmarmusg 06 aBTopax:

Mexra JIxuiaHu — JOKTOP SKOHOMMKMY, IOLEHT, JlemapTaMeHT SKOHOMUKMU M COIMA/IbHBIX HayK, IlIkoma rymaHuTap-
HBIX MCC/IemOBaHuii, JHepreTnueckuii yuusepcuret [langura duumasut; https://orcid.org/0000-0002-6783-0506; Scopus
Author ID: 57206193899; (Tangxunarap — 382426, naus, snekrponHast mouta: dhyani.mehta@sls.pdpu.ac.in).

ITatens HUKyHIK — HOKTOP (DMHAHCOB, MOIEHT Kadenpbl GuHaHCOB, THCTUTYT MeHemskMeHTa, YHuBepcutetT Hupma;
https://orcid.org/0000-0003-0693-3349 (Axmanaban, 382481, unus; snekTpoHHas mouta: nikunj@nirmauni.ac.in).

Conflict of interests

The authors declare no conflicts of interest.

KondunukTt nHTEpecos

ABTOPBI 3aSIBJISIIOT 06 OTCYTCTBUM KOH(MIMKTA MHTEPECOB.

Mara noctyruienust pykomucu: 11.02.2024. Received: 11 Feb 2024
Ipomna penensuposanue: 02.05.2024. Reviewed: 02 May 2024
[IpunsTto perenne o mybmukauum: 27.09.2024. Accepted: 27 Sep 2024

Ekonomika Regiona [Economy of Regions], 20(4), 2024 www.economyofregions.org


https://www.economyofregions.org

