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Abstract. This study examines the impact of global oil price volatility on

the stability of economic growth in Iraq during the period 2003—-2024 within the

framework of the Bathtub Theory. The study adopts a descriptive-analytical and

quantitative econometric approach and applies the nonlinear Autoregressive

Distributed Lag (ARDL) model to estimate both short-run and long-run

relationships. Oil price volatility and its squared term are included in the model to

test for possible nonlinear effects. The analysis is based on annual time-series data

obtained from the Central Bank of Iraq, OPEC, and the World Bank. The study

variables include economic growth, oil prices, government expenditure, exchange

rates, and foreign reserves. The bounds test results confirm the existence of a long-

run cointegration relationship among the variables. The findings reveal that the

relationship between oil price volatility and economic growth is statistically

significant and follows a U-shaped pattern, with a turning point at approximately

28% oil price volatility. This result supports the Bathtub Theory’s prediction of

nonlinear fiscal dynamics. In the long run, economic growth is positively
influenced by oil prices, government expenditure, and foreign reserve.

Keywords: Oil price volatility, economic growth stability, Bathtub Theory,

nonlinear ARDL, Iraq.

BJIUSAHUE BOJATHJIBHOCTU MUPOBBIX IEH HA HE®TbH HA
YCTOMYUBOCTb SKOHOMHMYECKOI'O POCTA B UPAKE:
IMIIMPUYECKHUE JOKA3SATEJIbLCTBA HA OCHOBE «TEOPUU
BAHHBbI», 2003-2024 I'T..
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Nman Acup Xyceiin
JIOKTOP PKOHOMHUYECKUX HAYK
Yuusepcuretr Bacura, Komtemk ynpasieHnus 1 9dKOHOMUKH
Pecry6mmuka Upak, Bacur
AHHoTanus. /[aHHOE HICCNe0BaHNEe aHATTU3UPYET BIUSHUE BOJATHILHOCTH
MHUPOBBIX II€H Ha He(Th HAa yCTOWYMBOCTH IKOHOMHYECKOTO pocTa B Mpake B
nepuoa 2003-2024 rr. B pamkax «reopuu BaHHbI» (Bathtub Theory). B pabore
UCTIOJIB3YETCS JCCKPUTITUBHO-aHATUTHYCCKHH U KOJIMYCCTBCHHBIH
HPKOHOMETPHUUYECKHUI TOIX0J, a TaK)Ke HEJIWHEHHas MOJENb aBTOPErPECCUOHHOTO
pacnpenenénnoro nara (ARDL) ans oueHKH KpaTKOCPOYHBIX U JIOJITOCPOUYHBIX
3aBUCUMOCTEH. JIJIsi BBISBICHUS BO3MOXHBIX HEIMHEWHBIX A()PEKTOB B MOJEIb
BKJIFOUCHBI TTOKA3aTeIIb BOJATIIBHOCTH 1IeH Ha HEPTh U €r0 KBaAPATUIHBINA YJICH.
AHanu3 OCHOBaH Ha TOJOBBIX BPEMEHHBIX psaax, MOJYYCHHBIX U3 L{eHTpanpHOTrOo
O0anka HMpaka, OIIEK wu BcemupHoro ©Oanka. B kadecTBe mepeMEHHBIX
UCCJICIOBAHUS  MCMOJB3YIOTCS AKOHOMHYECKHMH pOCT, IEHbl Ha HE(Th,
roCyJapCTBEHHBIC Pacx0Jibl, OOMEHHBI KypC M BaJIOTHBIE PE3epBHI. Pe3ynbTaThl
TEeCTa Ha TPAHMIIBI TOITBEPKAAIOT HAIWYUE JIOJTOCPOYHOM KOWHTErPAIIMOHHOMN
CBS3M MEXJy TNepeMeHHbIMU. [lomydeHHBIE pe3ynbTaThl MOKa3bIBAIOT, YTO
3aBUCUMOCTh MEXKIY BOJIATHJIBHOCTBIO II€H Ha HE)Th M AKOHOMHYECKUM POCTOM
SBJISICTCSI CTATUCTHUYECKH 3HaunmMond u umeeT U-oOpaszHyto ¢opMy ¢ TOYKOUH
neperndba nmpuMepHO Ha ypoBHE 28% BOJIATWIIBHOCTH 1IeH Ha HedTh. J[aHHBIM
pe3ynbTaT TONATBEPXKIACT TIOJOKEHHE «TEOPHUM BaHHBD) O HEJIWHEWHOMN
¢duckaibHON AUHaAmMuKe. B M0oNrocpoyHod mMepcreKkTHBE SKOHOMUYECKHH POCT
MOJIOKUTEIIbHO 3aBHCHT OT IIeH Ha He(Th, TOCYAapCTBEHHBIX PACXOJI0OB M
BAJIIOTHBIX PE3€PBOB, TOT/Aa KakK JeBajbBallisg OOMEHHOTO Kypca OKAa3bIBacT
oTpuliaTeabHoe BiusHUE. KpaTKOCpOUHBIN aHaNM3 TMOKAa3bIBaCT, YTO IIIOKH
BOJIATHJIBHOCTH OTPHUIATEIHPHO BIUSIOT HAa JIKOHOMHYECKHH pOCT, TOT/Ia Kak
KOO (PUIMEHT KOPPEKTUPOBKHA OIMMOOK YKa3blBAET HA YMEPEHHYIO CKOPOCTH

apantaiuu  okojio 52% B roa. JlMarHOCTUYECKHE TECThl MOATBEPKAAIOT
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KOPPEKTHOCTh U YCTOMYHMBOCTH OLICHEHHOW MOJesn. MccnenmoBanne nogu€épKkuBacT
BAXXHOCTh JMBEPCUPUKAINKA SKOHOMHUKH, HAKOTUICHHMS] PE3EPBOB M BHEIPCHMUS
KOHTPUUKINYECKOW (UCKATBbHONW TMOJUTUKU JJI1 CHUIKEHHMS BO3JCHCTBUS
HEe(DTSIHBIX IIOKOB U OOECTEUYCHHS] YCTOMYMBOTO 3KOHOMHYECKOTO pOCTa B
YCJIOBUSIX PEHTHOM SKOHOMUKH Mpaka.

KiaroueBble cioBa: BOJaTWIBHOCTh LEH Ha HEPTb, YCTOWYMBOCTb

AKOHOMHYECKOI'0 pOCTa, Teopus BaHHBI, HenuHeitHass ARDL, Upak.

Introduction

The Iraqi economy remains heavily dependent on hydrocarbon exports,
which account for more than 90% of government revenues and approximately 60%
of gross domestic product. Since the institutional and fiscal transformations that
followed 2003, Iraq has experienced repeated boom-and-bust cycles closely
associated with fluctuations in global oil prices (IMF, 2024). Periods of rising oil
prices have often supported post-conflict reconstruction, expansion of the public
sector, and infrastructure investment. Conversely, sharp declines in oil prices have
rapidly translated into fiscal deficits, currency depreciation, and contractionary
pressures on economic activity.

This structural dependence highlights a persistent weakness in the Iraqi
economy: economic growth remains highly vulnerable to developments in
international energy markets, while institutional mechanisms capable of mitigating
external shocks remain limited (Ali & Al-Yasiri, 2021).

To analyze this challenge, the study adopts the “Bathtub Theory” of resource
revenue management. This framework views fiscal and economic stability as
dependent on balancing inflows (oil export revenues) and outflows (public
expenditure, debt obligations, and investment spending), while maintaining an
optimal level of financial reserves through countercyclical policies, sovereign
wealth accumulation, and adaptive fiscal rules (Eckardt et al., 2012). According to

the theory, excessive inflows without sufficient absorptive capacity may generate
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inflationary pressures and resource misallocation, whereas inadequate flexibility
during periods of declining oil revenues may lead to recession, fiscal stress, and
economic instability.

Iraq provides a particularly relevant case for testing this framework because
of the procyclical nature of its budgeting system, weak reserve accumulation
mechanisms, and limited coordination between fiscal and monetary policy.

This study aims to analyze the relationship between oil price volatility and
the stability of economic growth in Iraq during the period 2003-2024. It also seeks
to examine the applicability of the Bathtub Theory in explaining the nonlinear
relationship between oil price volatility and economic growth stability in the Iraqi
economy. In addition, the study investigates the role of government expenditure
and foreign reserves in mitigating the negative effects of oil price volatility on
macroeconomic performance and stability. Finally, the research provides policy
recommendations aimed at promoting sustainable and stable economic growth in
the face of continued volatility in global oil markets.

Research Problem

The research problem arises from the Iraqi economy’s high sensitivity to
fluctuations in global oil prices due to its heavy dependence on oil revenues.
Although previous studies have examined the relationship between oil prices and
economic growth, insufficient attention has been given to the nonlinear effects of
varying levels of oil price volatility on growth stability.

Accordingly, the central research question is as follows:

Does global oil price volatility have a nonlinear effect on the stability of
economic growth in Iraq during the period 2003-2024 within the framework
of the Bathtub Theory?

The study is based on the hypothesis that global oil price volatility has a
nonlinear effect on economic growth stability in Iraq, consistent with the Bathtub
Theory. Specifically, the relationship is expected to follow a U-shaped pattern in

which the negative effects of volatility increase up to a certain threshold and then
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gradually decline. The study also assumes that government expenditure and
foreign reserves act as stabilizing factors that reduce the adverse effects of oil price
volatility on economic growth.

Literature Review

The literature on economic growth in Iraq has consistently emphasized the
central role of the oil sector in shaping macroeconomic performance, fiscal
sustainability, and structural development. Most empirical and theoretical studies
conclude that the Iraqi economy remains heavily oil-dependent and therefore
highly vulnerable to external shocks, particularly fluctuations in global oil prices
and the limited diversification of productive sectors.

Hussein and Benhin (2015) provided early empirical evidence on the
determinants of economic growth in Iraq during the period 1970-2010 within the
framework of the Solow growth model. Their findings indicated that public
investment exerted a greater influence on gross domestic product than private
investment. The study also showed that excessive dependence on oil revenues
contributed to symptoms of the “Dutch disease” and reduced the competitiveness
of non-oil sectors, particularly industry and agriculture, thereby limiting their
contribution to sustainable economic growth.

Similarly, Jassim (2021) examined the relationship between oil prices,
licensing rounds, oil production, and economic development in Iraq between 1981
and 2019. The study identified a strong positive relationship between oil prices and
economic growth, confirming that oil revenues remain the primary driver of
economic activity in Iraq. However, the findings also demonstrated that this
dependence exposes the Iraqi economy to substantial external vulnerability arising
from instability in international oil markets.

In the same context, Rasheed (2023) analyzed the impact of oil price shocks
on economic growth stability through the public consumption channel during the
period 2003-2020. The results indicated that fiscal policy represents the main

transmission mechanism through which oil shocks affect the domestic economy.
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Increases in oil revenues tend to generate higher current government spending,
thereby reducing fiscal space and weakening the government’s ability to absorb
future shocks.

From a theoretical perspective, Hassan (2020) introduced the “Bathtub
Theory” into the Iraqi economic context. The study compared the public budget to
a bathtub that fills and drains according to the flow of oil revenues. Positive oil
price shocks increase government revenues and rapidly expand public expenditure,
whereas negative shocks reduce fiscal capacity. According to the study, this
cyclical fiscal behavior undermines economic stability and constrains long-term
fiscal sustainability.

Likewise, Ali (2022) emphasized the importance of financial stability for
inclusive economic growth in Iraq. The study found that oil price volatility
negatively affects inflation and unemployment, ultimately reducing social
development indicators such as education, healthcare, and living standards. The
author stressed the importance of stronger coordination between fiscal and
monetary policy to mitigate the macroeconomic effects of oil shocks.

Beyond oil dependence and fiscal instability, several studies have examined
broader structural and policy-related determinants of growth in Iraq. Faraj (2025)
investigated the relationship between national income, unemployment, inflation,
and economic growth during the period 1990-2023. The study confirmed the
existence of a long-run relationship among these variables and argued that weak
policy management and excessive state intervention contributed to slow economic
growth and persistent structural unemployment. The findings also indicated that
institutional inefficiency and limited private sector participation remain major
obstacles to sustainable development in Iraq.

Trade policy has also been identified as an important determinant of
economic development. Al-Taie et al. (2022) examined the impact of foreign trade
policy on Iraq’s economic growth during the period 1986-2020. The study found a

positive relationship between trade policy and economic growth but emphasized
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that uncontrolled trade liberalization may expose domestic industries to unfair
foreign competition. The authors therefore recommended balanced trade policies
aimed at protecting local industries and supporting economic diversification.

Environmental sustainability has recently emerged as another important
dimension of economic development in Iraq. Shukr and Hameed (2021) examined
the relationship between economic growth and environmental degradation within
the framework of the Environmental Kuznets Curve (EKC). Their findings
suggested that economic growth initially increases emissions and environmental
degradation, but in the long run growth may improve environmental quality if
accompanied by effective environmental regulation and a gradual transition toward
renewable energy sources.

Overall, the reviewed literature highlights several recurring themes within
the Iraqi economy. First, oil remains the primary driver of economic growth, fiscal
policy, and public expenditure. Second, excessive dependence on oil exports has
created structural vulnerabilities, including exposure to external shocks, weak
productive diversification, and fiscal instability. Third, policy effectiveness,
industrial competitiveness, and coordination between fiscal and monetary
authorities continue to represent major challenges for achieving sustainable and
inclusive economic growth. Finally, recent studies increasingly emphasize the
importance of trade reform, institutional efficiency, and environmental
sustainability in strengthening Iraq’s long-term economic resilience and
diversification.

Research Gap

Although previous studies have examined the relationship between oil
prices, public expenditure, and economic growth in Iraq, most of them have
approached this relationship within a linear framework. Limited attention has been
given to how the effects of oil price volatility may differ across varying levels of
volatility, whether low, moderate, or high. In addition, previous research has not

sufficiently integrated the Bathtub Theory with nonlinear econometric modeling to
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explain how fluctuations in oil revenue inflows and outflows affect economic
growth stability.

Accordingly, the present study seeks to fill this gap by examining the
nonlinear effects of global oil price volatility on the stability of economic growth
in Iraq during the period 2003-2024. The study also analyzes the role of
government expenditure and foreign reserves in mitigating the impact of oil price
volatility on economic stability.

Research Methodology

This study adopts both descriptive-analytical and quantitative econometric
approaches. The descriptive approach is used to explain the structural
characteristics of the Iraqi economy and its dependence on oil revenues, while the
econometric approach is employed to estimate the impact of oil price volatility on
the stability of economic growth.

The study applies the Autoregressive Distributed Lag (ARDL) model
because it is suitable for relatively small sample sizes and can be used with
variables integrated at different orders, specifically 1(0) and I(1), provided that
none of the variables are integrated at the second order I(2). In addition, the ARDL
model allows for the estimation of both short-run and long-run relationships.

To capture the nonlinear effect proposed by the Bathtub Theory, the model
incorporates both oil price volatility and its squared term.

Data Description

The study is based on annual time-series data for the Iraqi economy covering
the period 2003-2024. This period was selected because it reflects major structural
and economic transformations in Iraq, including political transition, oil price
shocks, fiscal pressures, and the economic consequences of the COVID-19
pandemic.

The data were collected from official and international sources, including
the Central Bank of Iraq, the Organization of the Petroleum Exporting Countries
(OPEC), and the World Bank. The study variables include economic growth,
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global oil prices, oil price volatility, government expenditure, exchange rate, and
foreign reserves.

The use of annual data is consistent with the nature of macroeconomic
variables and the availability of reliable statistical data for Iraq during the study
period. These variables are appropriate for empirically analyzing the relationship
between oil price volatility and economic growth stability within the framework of
the Bathtub Theory.

Empirical Framework of the Study

The empirical analysis in this section examines the impact of global oil price
volatility on the stability of economic growth in Iraq during the period 2003-2024.
The analysis is based on the Bathtub Theory, which suggests that the effects of oil
price volatility may vary depending on the degree of volatility.

In line with this framework, the study employs the ARDL model to estimate
both the long-run and short-run effects of oil price volatility, government
expenditure, exchange rate, and foreign reserves on economic growth stability.

Designing the Econometric Model for Hypothesis Testing

The study adopts two econometric models to examine the effects of global
oil price volatility on the stability of economic growth in Iraq. The first is a linear
benchmark model used for comparison purposes, while the second is a nonlinear
model that incorporates the squared term of oil price volatility.

The nonlinear specification is intended to test whether the impact of oil price
volatility on economic growth changes across different levels of volatility, as
suggested by the Bathtub Theory.

Definition of Study Variables
o GDP: Economic growth rate (dependent variable)

« OILP: Global oil price

« OILV: Oil price volatility

o OILV?: Squared oil price volatility

« GOVEXP: Government expenditure
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« EXCH: Exchange rate
« RESERVES: Foreign reserves

1. Mathematical Specification of the Models

The linear model is specified as a benchmark model to capture the direct
effect of oil price volatility on economic growth. The nonlinear model, however,
includes the squared volatility term in order to test for the possible existence of a
U-shaped relationship between oil price volatility and economic growth stability.

1. Linear Model

GDPt = a0 + alOILPt + o20ILVt + a3GOVEXPt + o04EXCHt +
aSRESERVESt + &t

Or

GDP at time t = a0 + al1(Oil Price at time t) + a2(Oil Volatility at time t) +
a3(Government Expenditure at time t) + a4(Exchange Rate at time t) + a5(Foreign
Exchange Reserves at time t) + Error term

2. Nonlinear Bathtub Theory Model

GDPt = B0 + B1OILPt + B20ILVt + B3OILVt + B4AGOVEXPt + BSEXCHt
+ B6RESERVESt + &t

Or

GDP at time t = 0 + B1(Oil Price at time t) + 2(Oil Volatility at time t) +
B3(0il Volatility squared at time t) + 4(Government Expenditure at time t) +
B5(Exchange Rate at time t) + B6(Foreign Exchange Reserves at time t) + Error
term

2. Results and Statistical Analysis

Presentation of Raw Data

Table 1 presents the annual data for the study variables covering the period
2003-2024. The low growth rate recorded in 2003 reflects the impact of the war
and the sharp decline in economic activity. In contrast, the high growth rate
observed in 2004 can largely be attributed to the low base effect and the beginning

of post-war reconstruction efforts.
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The period 2014-2016 illustrates the economic consequences of the decline
in global oil prices, while the sharp contraction in 2020 reflects the combined
effects of the COVID-19 pandemic and the collapse in global o1l demand. Oil price
volatility reached its highest levels during periods of major global and domestic
shocks, particularly in 2009, 2015, and 2020.

The data also indicate a strong relationship between oil prices, government
expenditure, and foreign reserves, highlighting the continued rentier nature of the
Iraqi economy.

Table (1): Annual Data for the Study Variables, 2003-2024

Yea | Economic | Oil Price | Oil Price | Governmen | Exchange Foreign
r Growth (USD/Barrel) | Volatility t Rate Reserves
(%) (Coefficient of | Expenditure | (Dinar/USD) | (Billion
Variation) (Billion USD)
USD)
2003 | -21.4 28.4 15.2 15.2 1,950 6.5
2004 | 46.7 38.3 22.1 22.1 1,840 8.2
2005 | 3.7 54.5 18.5 28.5 1,470 12.4
2006 | 6.2 65.1 12.3 35.2 1,460 18.6
2007 | 1.5 72.7 9.8 42.8 1,230 27.3
2008 | 9.5 99.0 254 58.4 1,170 38.5
2009 | 5.8 61.8 31.2 48.6 1,170 42.1
2010 | 6.4 79.6 18.7 523 1,170 45.8
2011 | 7.6 111.3 224 68.5 1,170 523
2012 | 13.9 111.7 8.9 75.2 1,166 58.6
2013 | 7.6 108.6 6.2 78.4 1,166 62.4
2014 | 0.5 98.9 11.3 72.8 1,166 59.8
2015 | 2.5 52.4 38.5 58.6 1,182 53.2
2016 | 13.1 43.3 18.2 52.4 1,182 45.6
2017 | -1.6 54.2 15.6 58.2 1,182 48.3
2018 | 0.6 71.3 14.2 68.5 1,190 52.8
2019 | 4.4 64.2 12.8 72.3 1,190 56.4
2020 | -15.7 41.7 42.5 58.6 1,450 48.2
2021 | 7.7 70.9 28.3 65.8 1,480 52.6
2022 | 7.0 100.9 22.6 85.4 1,458 58.4
2023 | -2.9 82.6 18.4 78.6 1,320 62.8
2024 1 1.2 80.5 12.5 82.3 1,310 65.2

Source: Prepared by the researcher based on data from the Central Bank of Iraq, OPEC, and the
World Bank.

The GDP growth rate, presented in the upper-left panel of Figure 1, appears
highly volatile and does not follow a stable upward trend. A sharp contraction is

observed in 2003, reflecting the effects of war and the disruption of economic
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activity. This was followed by a strong recovery in 2004, largely driven by post-
conflict reconstruction efforts and the low base effect.

Another significant decline occurred in 2020, coinciding with the COVID-
19 pandemic and the sharp fall in global oil demand. This highlights the
vulnerability of Iraq’s economic growth to external shocks, particularly those
related to the oil market. Overall, the data indicate that Iraq has struggled to
achieve stable and sustained economic growth, with periods of expansion
frequently interrupted by economic contractions.

Figure (1): Trends of the Main Study Variables, 2003-2024

GDP Growth Rate (%) il Price (USD/Barrel)

Year Year

Source: Prepared by the researcher using EViews 24 software.

The upper-right panel presents global oil prices (USD per barrel), which
display a pronounced cyclical pattern with a strong influence on Iraq’s domestic
economic performance. Oil prices increased steadily until the 2008 global financial
crisis, recovered and peaked during the period 2011-2014, and then declined
sharply in 2015 and again in 2020.

The lower-left panel illustrates oil price volatility, measured using the
coefficient of variation. The figure shows that periods of oil price collapse,
particularly in 2009, 2015, and 2020, were accompanied by substantial increases in
volatility, often exceeding the average level of 19.3%. This pattern provides visual
support for examining the nonlinear effects of external oil shocks on economic

growth in Iraq.
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The lower-right panel presents government expenditure in billion USD. The
trend indicates a strong positive relationship between government spending and oil
revenue cycles, reflecting the rentier nature of the Iraqi economy. Between 2003
and 2013, public expenditure increased rapidly alongside rising oil prices.
Although the collapse in oil prices led to a noticeable decline in spending during
20152016, expenditure levels later recovered and exceeded previous levels by
2022.

This pattern of fiscal “stickiness,” where public expenditure expands quickly
during periods of high oil revenues but adjusts slowly during downturns, clearly
reflects the fiscal dynamics described by the Bathtub Theory and highlights the
structural dependence of the Iraqi budget on volatile oil revenues.

Descriptive Statistics

Table 2 shows that economic growth exhibits the highest level of dispersion,
as indicated by its relatively large standard deviation. This reflects the instability of
economic growth in Iraq during the study period. Oil price volatility also
demonstrates considerable variation, highlighting the economy’s vulnerability to
external shocks originating from global oil markets.

At the same time, the descriptive statistics reveal a strong relationship
between oil revenue cycles and government expenditure, while foreign reserves
and exchange rate movements reflect the effects of monetary and exchange rate
adjustments. Overall, the descriptive results provide preliminary evidence of
macroeconomic instability and support the use of econometric analysis to further
examine the relationships among the study variables.

Table (2): Descriptive Statistics of the Study Variables

. Standard Minimu Maximu Observation
Variable Mean . .
Deviation m m S
GDP 4.85 13.42 -21.40 46.70 22
OILP 72.45 25.31 28.40 111.70 22
OILV 18.63 9.87 6.20 42.50 22
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. Standard Minimu Maximu Observation
Variable Mean . .
Deviation m m S
GOVEXP 56.18 20.15 15.20 85.40 22
EXCH ;’362'2 254.60 1,166.00 1,950.00 22
l;ESERVE 43 .85 18.92 6.50 65.20 22

Source: Prepared by the researcher using Stata 18 software.

Unit Root Tests

Before estimating the ARDL model, the stationarity properties of the
variables were examined using the Augmented Dickey—Fuller (ADF) test. This test
1s necessary to determine the order of integration of each variable and to ensure
that none of the variables is integrated of order two, 1(2), which is a key
requirement for applying the ARDL bounds testing approach (Table 3).

The ADF results indicate that oil price volatility (OILV) is stationary at
level, 1(0). In contrast, economic growth (GDP), oil price (OILP), government
expenditure (GOVEXP), (EXCH),
(RESERVES) become stationary after first differencing, I(1).

exchange rate and foreign reserves

Since none of the variables is integrated at 1(2), the conditions for the ARDL
approach are satisfied. Accordingly, based on Pesaran et al. (2001), the ARDL
framework is appropriate for estimating both the short-run and long-run
relationships among the variables.

Table (3): Augmented Dickey—Fuller (ADF) Unit Root Test Results

Variable | At Level | Critical | Decision At First | Critical | Decision | Order of
Value Difference | Value Integration
(5%) (1st Diff) (5%)
GDP -2.145 -3.020 | Non- -5.672%* -3.040 Stationar | I(1)
Stationary y
OILP -1.890 -3.020 | Non- -4.921** -3.040 Stationar | I(1)
Stationary y
OILV -3.410*%* | -3.020 | Stationary | --- --- --- 1(0)
GOVEX |-2.330 -3.020 | Non- -5.110%* -3.040 Stationar | I(1)
P Stationary y
EXCH -1.780 -3.020 | Non- -4.550%** -3.040 Stationar | I(1)
Stationary y
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RESER

VES

Non- -6.200%* -3.040 Stationar
Stationary y

-2.980 -3.020

1(1)

Source: Prepared by the researcher using EViews 24 software.

Note: ** indicates significance at the 5% level.
The Bounds Test for Cointegration

The Schwarz—Bayesian Information Criterion (SBIC) was used to determine
the optimal lag length for the ARDL model, with a maximum lag of two lags,
given the limited number of annual observations. After identifying the optimal lag
structure, the ARDL bounds testing approach was applied to examine the existence
of a long-run equilibrium relationship among the study variables.

As shown in Table 4, the calculated F-statistic (7.45) exceeds the upper
bound critical value (4.22) at the 5% significance level. Therefore, the null
hypothesis of no cointegration is rejected.

These results confirm the existence of a stable long-run equilibrium
relationship between economic growth and its determinants, namely oil price
volatility, government expenditure, exchange rate, and foreign reserves.

Table (4): ARDL Bounds Test Results for Cointegration

Calculated | Significance | Lower Bound | Upper Bound | Decision

F-Statistic Level 1(0) I(1)

7.45 5% 2.86 4.22 Long-run
cointegration exists

Source: Prepared by the researcher using EViews 24 software.

Estimation of Long-Run Coefficients and Testing the Bathtub Theory

All explanatory variables are statistically significant in the long-run
estimation results. Oil price volatility (OILV) has a negative and significant
coefficient, while the squared term of oil price volatility (OILV?) is positive and
statistically significant. This combination confirms the existence of a U-shaped
nonlinear relationship between oil price volatility and economic growth, consistent
with the Bathtub Theory (Table 5).

The results indicate that the adverse impact of oil price volatility is stronger

at lower levels of volatility and gradually diminishes as volatility increases.
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In addition, oil prices, government expenditure, and foreign reserves have a
positive long-run effect on economic growth, whereas the exchange rate has a
negative long-run effect.

Table (5): Long-Run Coefficients of the Nonlinear ARDL Model

Variable Coefficient | Standard t- Probability Expected
Error Statistic | Value Relationship
C -5.210 2.150 -2.423* 1 0.035 -—-
OILP 0.125 0.042 2.976** 10.012 Positive
OILV -0.840 0.310 -2.709* | 0.021 Negative
OILV? 0.015 0.005 3.000** | 0.015 Positive
GOVEXP 0.250 0.080 3.125*%* 10.010 Positive
EXCH -0.005 0.002 -2.500* | 0.030 Negative
RESERVES | 0.180 0.060 3.000** | 0.015 Positive

Source: Prepared by the researcher using EViews 24 software.

Note: *p <0.05, **p <0.01.
Turning Point of the Nonlinear Relationship

Based on the estimated coefficients of OILV and OILV?, the turning point of
the nonlinear relationship is calculated as follows:

Turning Point = —f./ 2p5 = —(—0.840) / 2(0.015) = 0.840 / 0.030 = 28

The results indicate that the effect of oil price volatility on economic growth
reaches its critical point at approximately 28%. Beyond this level, the marginal
effect of volatility becomes less negative, which may reflect the activation of fiscal
and monetary stabilization mechanisms during periods of high volatility.

Estimation of Short-Run Coefficients and the Error Correction Model
(ECM)

The Error Correction Model (ECM) within the ARDL framework was
estimated to capture short-run dynamics and the speed of adjustment toward long-
run equilibrium. The ECM reflects the immediate impact of changes in the
explanatory variables on economic growth, while the error correction term
measures the speed at which deviations from long-run equilibrium are corrected.

The short-run results show that changes in oil prices, government

expenditure, and foreign reserves have a statistically significant positive effect on
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economic growth, while changes in oil price volatility have a statistically
significant negative effect.

The error correction term ECM(-1) is negative and statistically significant,
confirming the validity of the error correction mechanism (Table 6). Its coefficient
is —0.520, indicating that approximately 52% of short-run disequilibrium is
corrected within one year. This suggests a moderate speed of adjustment toward
long-run equilibrium.

Table (6): Error Correction Model and Short-Run Coefficients

Variable Coefficien | Standard Error | t-Statistic | Probability Value
t

AOILP 0.090**:* 0.030 3.000 0.012

AOILV -0.650** 0.220 -2.954 0.018

AGOVEXP 0.180%** 0.060 3.000 0.015

ARESERVES | 0.120** 0.045 2.666 0.025

ECM(-1) -0.520*** 1 0.110 -4.727 0.001

Source: Prepared by the researcher using EViews 24 software.

Note: **p <0.05, ***p <0.01.

Model Diagnostic Tests and Economic Interpretation of the Results

The diagnostic test results indicate that the estimated model satisfies the
main econometric assumptions. The Breusch—Godfrey LM test shows no evidence
of serial correlation, while the Breusch—Pagan—Godfrey test confirms the absence
of heteroscedasticity in the residuals.

In addition, the Jarque—Bera test suggests that the residuals are normally
distributed (Table 7). The CUSUM stability test further indicates that the estimated
coefficients remain within the critical boundaries, confirming the stability of the
model over time.

Overall, the diagnostic results demonstrate that the ARDL model is
statistically reliable and econometrically valid.

Table (7): Diagnostic Tests and Model Validity

Test Type Statistic | Critical | Probability Value | Decision
S Value
Autocorrelation Test | 1.850 3.84 0.39 No autocorrelation
(Breusch—Godfrey LM)
Heteroscedasticity Test | 2.320 3.84 0.32 No
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(Breusch—Pagan—Godfrey) heteroscedasticity
Normality Test (Jarque— | 1.120 5.99 0.57 Residuals are
Bera) normally distributed
Model Stability Test | — — — Stable coefficients
(CUSUM)

Discussion

This study provides strong empirical evidence of a nonlinear relationship
between global oil price volatility and economic growth stability in Iraq over the
period 2003-2024. The results confirm the existence of a long-run equilibrium
relationship between oil price volatility, government expenditure, exchange rate,
foreign reserves, and economic growth, thereby supporting the Bathtub Theory in
the context of a rentier economy. Several important theoretical, empirical, and
policy implications emerge from the analysis.

A key finding is the presence of a nonlinear relationship between oil price
volatility and economic growth. The coefficients of oil price volatility (OILV:
—0.840) and its squared term (OILVZ: 0.015) are statistically significant and carry
opposite signs, confirming a U-shaped relationship. This suggests that the negative
impact of volatility increases at lower to moderate levels but gradually weakens
beyond a certain threshold. The estimated turning point at approximately 28%
volatility indicates that the Iraqi economy is most vulnerable at this level of
uncertainty, while the marginal adverse effect declines thereafter.

This result is consistent with the work of Hassan (2020) and Rasheed
(2023), who emphasize the cyclical nature of fiscal behavior in rentier economies.
The U-shaped pattern implies that uncertainty is highest in the intermediate range
of volatility, where investment and consumption decisions are delayed, leading to
weaker growth performance. At higher levels of volatility (above 28%), however,
the Iraqi authorities appear to activate stronger fiscal and monetary stabilization
measures, partially offsetting negative shocks. This “crisis response effect” is also
discussed by Ali & Al-Yasiri (2021), where extreme shocks trigger institutional

reactions that are not present under moderate fluctuations.
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The findings also contribute to the broader literature on commodity-
dependent economies by showing that the relationship between oil price volatility
and growth is not linear, but conditional on the level of volatility. This contrasts
with earlier linear specifications in the literature (Hussein & Benhin, 2015; Abid et
al., 2023) and highlights the importance of nonlinear modeling in analyzing
resource-dependent economies.

Government expenditure plays a central role in the transmission mechanism.
The results reflect the “voracious appetite effect” described by Hassan (2020),
where increases in oil revenues are largely translated into current expenditure
rather than productive investment. This is consistent with Dutch disease effects,
where resource booms reduce the competitiveness of non-oil sectors and increase
import dependence (Hussein & Benhin, 2015). The persistence of this pattern
limits structural transformation and reinforces the phenomenon of “jobless
growth,” as discussed in Ali & Al-Yasiri (2021).

Foreign reserves (coefficient: 0.180) have a positive effect on economic
growth, highlighting their role as a macroeconomic buffer. From a stabilization
perspective, reserves support exchange rate stability, enhance investor confidence,
and reduce vulnerability to external shocks (Hassan, 2020; Ali, 2022). However,
the results also indicate that reserves themselves are pro-cyclical, increasing during
oil booms and declining during downturns, which limits their effectiveness as an
independent stabilization tool.

The error correction term (ECM(-1): —0.520) indicates that approximately
52% of short-run disequilibrium is corrected within one year. This reflects a
moderate speed of adjustment toward long-run equilibrium. In practical terms, the
Iraqi economy does return to equilibrium after oil shocks, but the adjustment
process is gradual. This inertia is largely driven by institutional rigidities,
particularly in fiscal adjustment and limited diversification of revenue sources

(IMF, 2024).
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From a policy perspective, the results highlight the need for proactive rather
than reactive fiscal management. The evidence suggests that stabilization
mechanisms become more effective only at high levels of volatility, which implies
delayed policy responses. Strengthening fiscal rules, improving stabilization funds,
and reducing dependence on oil revenues are therefore essential. In addition,
improving governance quality, expanding productive investment, and supporting
diversification strategies are critical for long-term stability (Ali & Al-Yasiri, 2021;
Ali, 2022). Transitioning toward renewable energy and sustainable development
strategies also represents an important policy direction (Shukr & Hameed, 2021).

The study has several limitations. First, the use of annual data may mask
short-term dynamics and intra-year adjustments. Second, the relatively small
sample size (n = 22) limits statistical power, although the ARDL approach is
suitable for small samples. Third, the analysis is conducted at the aggregate level
and does not capture sectoral heterogeneity, which may differ significantly across
oil and non-oil sectors. Future research could address these limitations by using
higher-frequency data, sectoral disaggregation, and additional institutional
variables such as governance quality, political stability, and investment climate

indicators.

Conclusions and Future Recommendations

The empirical results confirm the applicability of the Bathtub Theory in
explaining the relationship between oil price volatility and economic growth
stability in Iraq during 2003—-2024. The nonlinear ARDL estimates show a clear U-
shaped relationship between volatility and growth, with a turning point at
approximately 28%. The results indicate that the Iraqi economy remains
structurally dependent on oil revenues and highly exposed to external shocks.

Government expenditure and foreign reserves are found to play a stabilizing

role in both the short and long run, while exchange rate instability negatively
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affects growth stability. The error correction mechanism indicates a moderate
adjustment speed of approximately 52% per year, reflecting partial but not
immediate recovery from shocks.

Policy recommendations include strengthening fiscal discipline, improving
stabilization funds, enhancing reserve management, introducing early warning
systems for oil price volatility, expanding productive public investment, and
accelerating economic diversification away from oil dependence.

Future research should incorporate additional macroeconomic and
institutional variables such as governance quality, political stability, foreign direct
investment, inflation dynamics, and financial development. Comparative studies
with other oil-dependent economies could provide further insights. In addition,
more advanced econometric techniques such as threshold models, nonlinear panel
approaches, and structural VAR models may better capture asymmetric responses.
Sectoral-level analysis is also recommended to better understand the heterogeneous

impact of oil shocks across different segments of the Iraqi economy.
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