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Abstract: The study aims to assess the impact of domestic public debt (DPD) on agricultural government 
investment (AGI) and economic growth in Iraq from 2004 to 2022 using the Autoregressive Distributed Lag 
(ARDL) model. The results demonstrate a significant cointegration relationship between DPD and economic 
growth, as indicated by the negative error correction coefficient (–0.0622), which is statistically significant at 
the 5% level. The study finds that DPD has a considerable positive effect on economic growth in the short term 
(2.5695) and long run (7.7793), with statistical significance at the 1% and 5% levels, respectively. Conversely, 
DPD did not have any discernible impact on AGI. The DPD and AGI were not cointegrated during the research 
period. Based on these findings, it is recommended that the Iraqi government formulate a clear strategy to 
manage DPD and establish precise criteria for the principles and conditions governing the use of domestic loans 
to optimize their effectiveness in agricultural economic development.
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1. Introduction
Financing investment through domestic public debt 

DPD contributes to increasing the Public benefits by 
raising employment rates and addressing the problem 
of unemployment among workers. This in turn leads 
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to raising income and education levels, and the welfare 
of citizens. It also increases production, diversifies 
product offerings, and intensifies competition in the 
markets. All of this leads to an increase in the national 
income, the average per capita income, and the stand-
ard of living of citizens, as well as the utilization of all 
aspects of production to provide the community with 
goods and services. It also helps economic develop-
ment, especially when using capital production ele-
ments. It also increases the rates of capital formation 
through wealth creation and development.

There are economic dimensions and motivations 
Iraq’s (Iraq’s economy represents one of the econo-
mies of developing countries) shift towards DPD, 
which are represented by several reasons. The budget 
deficit, the rapid increase in expenditures, the decline 
in productive capacity, the lack of financing for govern-
ment investment, the volatility of oil prices as the main 
source of government revenues (accounting for 98% 
of total revenues), the shortage of domestic savings, 
the mismanagement of external debt, the deterioration 
of the exchange rate, the high inflation, the decline in 
tax revenues, and the lack of development planning. 
These factors have driven Iraq to increasingly rely on 
DPD as a means of addressing its fiscal challenges and 
financing its investment and development needs. The 
accumulation of loans, whether internal or external, 
and the associated interest payments have resulted in 
high levels of public debt. High rates of domestic debt, 
in particular, have distinct economic implications for 
variables such as Agricultural government investment 
and gross GDP.

To know the size of the impact of this variable on the 
economy, And knowing the center and weight of this 
variable with other economies, We must compare with 
other economies. When comparing the size of the do-
mestic public debt in Iraq with a developing economy 
such as Egypt, with an advanced economy such as the 
economy of the United States of America, and with a 
transitional economy (from a developing economy to a 
developed economy) such as Malaysia, We find that the 
size of the domestic public debt in Egypt, whose econo-
my suffers from a financial deficit and a decline in rev-
enues, amounted to 88.2% as a percentage of the gross 
domestic product, This percentage corresponds to an 
increase in GDP growth to 6.6%. This indicates that 
employing this debt in the economy has a positive im-
pact on improving the level of the economy, It enables 
him to overcome the situation of declining revenues. In 
the United States of America, the domestic public debt 
exceeded the gross domestic product by 110.4%, The 

GDP growth rate in contrast was 1.9%. The proportion 
of public debt to GDP in Malaysia reached 60.3%, The 
GDP growth rate was 8.7% for the year 2022 [1]. These 
percentages, whether for a developing economy, an 
advanced economy, or an economy in transition, are a 
number that portends the economic challenges facing 
these countries. This comparison helps local economic 
policy makers use it to make decisions and set a spe-
cific ceiling for the size of this debt.

A study of the Iraqi economy reveals continued 
growth in its domestic debt. This is a consequence of 
the political and economic imbalance, the prevailing 
instability within the country, the absence of a clear 
formulation of economic policy, and the pervasive ad-
ministrative and financial corruption. Iraq is plagued 
by the ongoing squandering of its wealth through the 
general budgets, stemming from the poor estimation 
of revenue and expenditure levels due to mismanage-
ment and ineffective revenue collection. As a result, 
Iraq has been ranked among the countries with the 
highest rates of corruption, according to the Corrup-
tion Perceptions Index published by Transparency In-
ternational [2].

The literature on economic points out the influence 
of DPD on GDP, with the impact depending on how the 
borrowed funds are employed. The nature of this effect 
is contingent upon the way in which these debts are 
utilized. If the funds are judiciously directed towards 
the import of capital goods to support economic de-
velopment projects, it can catalyze the rapid forma-
tion of capital, enhance productive capacity, and boost 
employment levels, ultimately leading to an increase in 
the national income. Conversely, if these debts are used 
to finance the import of consumer goods, they may 
have adverse effects on the national economy [3].

In other words, debt has a negative impact on the 
country if it is not productive, due to the deductions 
made from the country’s domestic product to cover 
the annual burdens represented by installments and 
interest payments. This puts pressure on the resources 
used for the development of economic sectors. The 
situation worsens when the growth in the deducted 
amounts exceeds the growth in the GDP.

The significance of this paper lies in shedding on 
the DPD and its impact on Agricultural government in-
vestment and economic growth. This debt is one of the 
fiscal policy tools used to finance the budget deficit, 
government investment, and achieve other economic 
objectives, The importance of local public debt comes 
from the agricultural sector’s need to increase produc-
tion. The agricultural sector in Iraq is characterized 
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by decline and inability to meet the needs of local de-
mand, which forced it to increase the import of agricul-
tural products, The trade exposure index for agricul-
ture and live animals has increased abroad by 41% in 
2022, This is a high percentage that indicates depend-
ency and reliance on the outside world in providing ag-
ricultural products, lack of stability, and the danger of 
achieving food security. The core problem is whether 
the DPD constitutes a real crisis in the Iraqi economy 
in terms of repaying its installments and interest, pro-
viding this borrowing, managing it, and directing it 
towards productive sectors. Furthermore, whether its 
developments have an impact on investment and eco-
nomic growth. Our goal here is to measure the effect 
of this debt on the studied economic variables and to 
calculate the correlation between them using econo-
metric tests and models. The goal of this paper, unlike 
its predecessor in the existing literature, is determined 
by choosing the economic region, which is the Iraqi 
economy, well as the time period 2008–2022, The dif-
ferences in variables and the way they are analyzed, 
It uses the descriptive analytical approach and the 
quantitative approach to standard models, As well as 
a review of the theoretical framework of the variables 
studied according to economic theory. 

This paper is organized to achieve its goal of esti-
mating the impact of internal public debt on govern-
ment agricultural investment and economic growth in 
Iraq, It requires a review of previous studies, Defining 
and formulating the economic model and research 
methods and techniques, By analyzing data on eco-
nomic variables and reviewing graphs, Using econo-
metric models and tests to obtain and discuss results 
and then write conclusions and recommendations.

2. Literature Review
Adai [4] analyzed the trajectories of Iraq’s public 

debt for the period 2010–2014 path and the extent 
of the risk facing Iraq due to borrowing operations. 
The study found the absence of a strategic framework 
for managing public debt and the inability to predict 
budget movements. This led to a rise in the deficit and 
an increase in domestic and external public debt [4].

Abubakar [5] investigated the effects of foreign debt 
and DPD on private investment in Nigeria. The paper 
employed non-linear ARDL models to examine the 
time series spanning from 1981 to 2018. The findings 
demonstrated the detrimental impact of rising overall 
debt, foreign debt, and debt servicing payments on pri-
vate investment. On the other hand, The positive shock 
had a negligible impact on private investment, but 

domestic debt has a positive effect and significantly 
improves private investment [5].

Zouhaier [6] estimated the impact of debt on eco-
nomic growth in 19 developing countries between 
1990 – 2011, using a dynamic panel data model. The 
study also involved an empirical investigation of the 
effect of debt on the contribution of investment. The 
findings showed these two empirical analyses indicate 
that there is a negative effect of debt on GDP, and a 
negative interaction of debt with investment [6].

Gurung [7] examined the relationship between DPD, 
external debt, and economic growth in Nepal for the 
period 1975–2022. The study used the Granger causal-
ity test to determine the causal relation between the 
GDP, DPD, and external debt. The results of the causal-
ity test a bidirectional correlation between external 
debt and GDP, but no causal relationship between DPD 
and GDP. The Johansen cointegration test also revealed 
the absence of a long-term correlation between exter-
nal debt, DPD, and GDP [7].

Haqa, M. Khan, et al. [8] determined the effects of Pa-
kistan’s economic development, private investment, 
and national debt. Using the time series 1972–2013, the 
estimate was performed using the ARDL regression and 
VECM approach. The findings showed that Pakistan’s 
state debt indirectly hinders economic growth by dis-
couraging private investment. Nevertheless, the analysis 
did not uncover any proof that the amount of public debt 
directly affects the rate of economic expansion [8].

CEPAL Review by Medina, J, V, et al. [9] examined the 
effect of public debt on economic growth in Mexico 
for the period 1994–2016. The objectives of this study 
were to determine whether the relationship between 
the two variables followed a non-linear, inverted U-
shaped path. Using a dynamic model, findings dem-
onstrated the existence of an inverted U-shaped non-
linear relationship, and found that the threshold ratio 
of debt to GDP is 27% [9].

This paper differs from previous studies reviewed, 
Previous studies addressed the impact of public debt 
(domestic debt, external debt) and internal debt on 
economic growth, The way this paper differs from the 
previous studies that were presented is that it address-
es the impact of internal public debt on government 
agricultural investments, The differences of this paper 
from its predecessor are determined in the choice of 
the economic region, which is the Iraqi economy, As 
well as the time period 2008–2022, The differences 
in variables and the way they are analyzed, It uses the 
descriptive analytical approach and the quantitative 
approach to standard models, As well as a review of 
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the theoretical framework of the variables studied ac-
cording to economic theory, The differences in results, 
discussion, conclusions and recommendations.  There 
are similarities between this paper and some studies 
in using the same ARDL model as the study [8]. These 
studies were taken advantage of to arrive at the appro-
priate scientific method for analysis, This paper repre-
sents an approximation of the scientific gap in research 
on this topic.

3. Materials and Methods
Debt is a liability in which a creditor has a claim on 

the debtor. Domestic debts are debt liabilities owed 
by residents to residents of same economy [10]. “Debt is 
important for developing countries owing to their con-
strained number of creditors, inefficient resources, and 
inadequate investments which are unable to finance 
their budget deficits. On the other hand, excessive bor-
rowing could lead to crowding out, low investment, 
slowed growth and reduced productivity in these 
economies. The impact of debt, both public and inter-
nal, on growth rate varies from one country to another 
depending on their initial debt accumulation and how 
the debt is used. Adam Smith addresses the issue of 
public debt in the last chapter of his book An inquiry 
into the nature and causes of the wealth of Nations 
where he states that public debt and taxes are neces-
sary evils because an economy should ideally operate a 
balanced budget. Households and businesses in many 
economies are already struggle with high tax rates and 
should not be overburdened with increased debts” [11].

Investment, in its economic sense, is the process of 
adding to the productive assets or capital goods. When 
the government purchases equipment and machinery, 
builds new houses or warehouses, or dams or con-
structs roads, it is considered investment. Investment 
is actually realized when real capital is produced[12].  
Investment spending is viewed as a flow, and also as 
a stock. Investment as a flow refers to the total ex-
penditure on the purchase of capital goods, including 
changes in inventories, over a specific time period (such 
as a year or six months).

As for investment as a stock, it refers to the net in-
vestment, which represents the net addition to the so-
ciety’s stock of capital assets. Therefore, it represents 
the accumulation of capital. For a specific time, for ex-
ample, October 2022[13]. The importance of Agricultur-
al government investment evident as it is a crucial and 
essential element in driving the economic activities of 
the state. Given the long-term economic dimensions of 
the investment strategy, it is considered the fundamen-

tal pillar upon which the economic development of the 
state is based[14].

In this paper, economic growth is represented by 
continuous increases in the real Gross Domestic Product 
(GDP) of a particular an extended period. The growth 
rate is measured based on GDP, which expresses the total 
market value (prevailing market prices) of all final goods 
and services produced domestically in a specific country 
during a given time, usually a year [15]. The productive 
activity includes all residents in the country, includ-
ing foreign companies operating in that country. It is 
worth noting that there are several economic activities 
that are not included in the calculation of GDP, such as 
household tasks, voluntary work, and activities in the 
black market [16].

The variables’ time series data were transformed 
from yearly to quarterly data in its original format 
to enable the application of econometric techniques, 
which would yield more precise and impartial out-
comes if the time series were longer. The ARDL model 
was used to determine the impact of DPD on Agricul-
tural government investment and economic growth 
in Iraq. This model aids in determining how economic 
factors interact with one another. The model was for-
mulated as follows:

(1)

(2)

The model can be expressed by Y1 represents the 
(dependent variable 1) economic growth, Y2 repre-
sents the (dependent variable 2) Agricultural govern-
ment investment,  is the intercept. X1 represents DPD 
as the independent variable, ut is the random variable 
and t refers to the time. To apply the econometric mod-
el, we first used the Augmented Dickey Fuller (ADF) 
unit root test to determine the sufficiency of the time 
series. We then performed the initial estimation and 
determined the optimal lag length for the time lags. 
Then tested the bounds for relationships using the F 
test, and estimate the short-run and long-run param-
eters and the error correction parameter. The ARCH 
test is performed to test the homogeneity of the model, 
to ensure that it is free of heterogeneity problem. LM 
test for serial correlation, to verify that the model is 
free from the issue of serial autocorrelation. Functional 
form test was used to check the suitability of the model 
using Cumulative Sum of Recursive Residuals (CUSUM) 
test and CUSUM of Squares test.
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The advantages of using the ARDL model and its 
suitability to this paper, characterized by several 
characteristics that made it preferred over other 
well-known tests (ARMA, ARIMA, SARIMA) . This 
test can be applied regardless of whether the vari-
ables under study are zero-order integrated [I(0], Or 
of order one integer [I(1)], Or integrated of the same 
order, Or a mixture of the two, But one of the vari-
ables must not be a second-order integral [I(2)]. Us-
ing this model helps eliminate problems related to 
omission of variables and autocorrelation problems, 
The estimates resulting from this model are unbiased 
and efficient. It helps to estimate the components 
of the short and long term together and at the same 
time. It has better properties in the case of short time 
series. The results of applying the model are good if 
the sample size is small. This is in contrast to most 
traditional cointegration tests, which require the 
sample size to be large so that the results are more  
efficient [17].    

This study measures and estimates the impact of 

DPD on Agricultural government investment and eco-
nomic growth in the Iraqi economy, covering the peri-
od 2004–2022. The data were collected from different 
sources including the Economic Department, Technical 
Information Division at the Iraqi Ministry of Finance 
and the General Directorate of Statistics and Research 
at the Central Bank of Iraq.

Table 1 shows the volume of DPD, the rate of change, 
and the ratio of this debt to current-price GDP[18]. In 
2022, the spending of DPD was directed in the form of 
payments to the Ministry of Finance to cover the sala-
ries of employees in self-financing companies (non-
productive and loss-making companies), settling prop-
erty claims, covering the deficit in the federal general 
budget. The payment form DPD continues for building 
defense capabilities for the Ministry of Defense and 
granting loans to the Ministry of Electricity, to the com-
mercial bank to finance the Ministry of Agriculture 
and the Ministry of Trade, to the water project in Al-
Muthanna Governorate and payment the entitlements 
of contractors’ and farmers’ bonds. 

Table 1 indicates that the domestic public debt DPD 
has often experienced fluctuations, both increasing and 
decreasing due to the lack of diversification in revenue 
sources where the country adopts near-total reliance 
on crude oil revenues. For instance, in 2009, the ratio 
of DPD to GDP increased to 89.29% compared to the 
previous year resulted by the global financial crisis and 
the accompanying decline in global crude oil prices. 
This forced the Iraqi government to finance the reve-
nue deficit through domestic debt. The debt continued 
to fluctuate, but it is noteworthy that in 2015, the debt 
increased by the largest percentage during the study 
period, which was 237.63%. This was attributable to 
the significant drop in oil prices that the global mar-
kets witnessed starting from the second half of 2014.

Due to the rentier nature of the Iraqi economy, 
which relies on oil to finance 98% of its revenues [19].
the budget deficit has been exacerbated. This deficit 
was further compounded by the costs of the war on 
terrorism and the control of terrorist groups like ISIS 
over several governorates, as well as the escalating cri-
sis of internally displaced persons, which harmed trade 
and destroyed infrastructure, and adversely impacted 
the non-oil economy. This compelled the government, 
through the Ministry of Finance, to borrow domesti-
cally to cover this deficit. Thereafter, public debt con-
tinued to fluctuate, both increasing and decreasing. In 
2018, it decreased by 12.28% compared to 2017 due to 
the rise in crude oil prices and the subsequent increase 
in revenues. In 2022, the DPD decreased by 0.59% 

Table 1. Domestic Public Debt and Rate of Change for the Period 2004–2022.

Year
Internal public debt
(Million dinars)

rate of change
%

Domestic public 
debt ratio of GDP

Year
Internal public debt
(Million dinars)

rate of change
%

Domestic public 
debt ratio of GDP

2004 5925061 ـــــ 20.0 2014 9520019 123.70 3.7

2005 6255578 5.57 13.0 2015 32142805 237.63 16.8

2006 5307008 –15.16 8.2 2016 47362251 47.34 24.1

2007 5193705 –2.13 4.6 2017 47678796 0.66 21.1

2008 4455569 –14.21 2.8 2018 41822918 –12.28 16.6

2009 8434049 89.29 6.0 2019 38331548 –8.34 14.6

2010 9180806 8.85 5.3 2020 64246559 67.60 32.3

2011 7446859 –18.88 3.4 2021 69912394 8.81 23.2

2012 6547519 –12.07 2.6
2022 69495737 –0.59 18.1

2013 4255549 –35.00 1.6
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compared to the previous year, due to the financial sur-
pluses that occurred in 2022 as a result of the increase 
in oil revenues, which helped to repay part of the debt. 
The ratio of DPD to current-price GDP reached its low-
est level of 1.6% in 2013 and its highest level of 32.3% 
in 2020. The average contribution of this debt to GDP 
during the study period was 12.5%. Table 2 and Figure 
1 show the size of Agricultural government investment 
and its growth rate during the research period [20].

Based on the data provided in Table 2, the Agri-
cultural government investment during the research 
period experienced fluctuations. In 2006, the Agri-
cultural government investment increased by 241% 

compared to the previous year due to spending on the 
rebuilding of infrastructure that was damaged during 
the 2003 American invasion of Iraq. The decrease was 
recorded in 2020, which is attributed to the spread of 
the COVID-19 pandemic and the suspension of most 
projects, as well as a decline in government revenues 
which reduced the public expenditure, particularly on 
investment. In 2021, the investment ratio increased by 
25% compared to the previous year, due to the resump-
tion of projects that were halted in 2020, as well as an 
increase in government revenues leading to higher Ag-
ricultural investment spending. The growth rate of gov-
ernment agricultural investment was 3% in 2022 [21]. 

Table 3 and Figure 2 display the GDP at current 
prices and the rate of change for the period between 
2005–2022 [18].

Based on Table 3, the GDP in Iraq increased contin-
ued to increase during the period (2004–2008). How-
ever, in 2009, it declined by 11.27%. Subsequently, the 
Iraqi GDP began a gradual increase during the period 

(2008–2013), but it soon declined once again due to 
the drop in global oil markets starting from the second 
half of 2014. Thereafter, it started a gradual increase, 
reaching 27,615,786,700,000 Iraqi dinars in 2019, This 
is attributable to the 3.8% rise in crude oil output over 
the prior year, with production reaching 1670.3 million 
barrels, compared to 1609.8 million barrels in 2018 [22].

Table 2. Agricultural Government Investment and its Rate of Change for the Period 2004–2022.

Rate of change %
Agricultural government 
investment(million dinars)

Year Rate of change %
Agricultural government 
investment(million dinars)

Year 

151558002004ـــــــ184421296992014

10464318462015932303311002005

68–1449152220162417869403002006

18–11778007201797–175916192007

99234838782018185501745002008

17664997144.9201976–115592002009

78–14095691.42020231383453612010

25176883132021487570456652011

3182775122022
1001142152442012

87–148301212013

-200

-100

0

100

200

300

400

500

600
Rate of change in 

government 
agricultural investment

Rate of change of DPD

Figure 1. The Rate of Changes of DPD and Agricultural Government Investment between 2005–2022.
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However, GDP declined by 21.19% in 2020 due to 
many reasons, the most important were the COVID-19 
pandemic and the decline in global crude oil prices, as 
well as the decrease in crude oil production. The re-
laxation of limitations and the rise in OPEC’s monthly 
production quotas led to an increase in oil output, 
which in turn caused the GDP to reach its greatest val-
ue in 2022. Additionally, the recovery of global crude 
oil prices was attributed to an increase in worldwide 
demand over 2021. The total GDP benefited from the 
drop in COVID-19 infections brought on by enhanced 
vaccination as well as by the rise in crude oil prices 
globally and OPEC’s choices [20].

-50

0

50

100

150

200

250

300

Ratio chage in GDP

The rate change of internal  DPD

Figure 2. The rate of change of domestic public debt 
and the rate of change of GDP.

4. Results and Discussion 

4.1.Unit Root Test 

Table 4 shows the outcomes of the unit root test us-
ing the ADF test for time series of variables at level and 
first difference that have a constant term, a constant 
term with a general trend, and without a constant term 
and a general trend [23].

Table 4. Extended Dickey-Fuller (ADF) Test.

At Level X Y1 Y2

With Constant

t-Statistic 0.0463 –0.8508 –1.9885

Prob. 0.9593 0.7984 0.2913

no no no

With Constant & 
Trend

t-Statistic –2.4979 –2.0369 –1.8447

Prob. 0.3284 0.5717 0.6729

no no no

Without Constant & 
Trend

t-Statistic 1.21 1.4169 –0.9007

Prob. 0.941 0.96 0.3228

no no no

At First Difference

d(X) d(Y1) d(Y2)

With Constant

t-Statistic –3.5327 –8.9374 –8.4906

Prob. 0.0100 0.0000 0.0000

*** *** ***

With Constant & 
Trend

t-Statistic –3.7373 –8.8763 –8.4941

Prob. 0.0265 0.0000 0.0000

** *** ***

Without Constant & 
Trend

t-Statistic –2.8629 –8.544 –8.544

Prob. 0.0048 0.0000 0.0000

*** *** ***

Table 4 shows that the variables are not stationary 
at the original level of the data. They became station-
ary after getting their first difference.

4.2 The Initial Estimation of the Correlation 
between DPD (X) and Economic Growth (Y1) 

Table 5 displays the results of the initial estimate of 
the ARDL model for the correlation between DPD and 
economic growth [23].

Table 3. GDP and Rate of Change for the Period 2004–2022.

Rate of change %GDP (million dinars)Year Rate of change %GDP (million dinars)Year 

–3.872606104382014——295860002004

–25.30194680971201562.10479590002005

1.15196924141201633.45640000002006

14.62225722375201774.151114558132007

11.23251064479201840.891570260622008

9.992761578672019–11.271393302112009

–21.91215661516202023.421719569752010

39.64301152818202126.382173271072011

27.203830641522022
16.982542254912012

6.632710917782013
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Table 5. The Initial Estimate of the ARDL Model.

Variable Coefficient Std. Error t-Statistic Prob.*  

Y1(-1) 0.611147 0.117005 5.223249 0.0000

Y1(-2) –2.56E–14 0.140408 –1.82E–13 1.0000

Y1(-3) 2.80E–14 0.140408 1.99E–13 1.00000

Y1(-4) 0.326609 0.115995 2.815706 0.0065

X –2.56957 0.444716 –5.778009 0.0000

X(-1) 1.224053 0.641723 1.90745 0.0611

X(-2) –2.11E–13 0.660283 –3.20E–13 1.0000

X(-3) 2.65E–13 0.660283 4.02E–13 1.0000

X(-4) 1.829733 0.555275 3.295185 0.0016

C 17040318 5483930 3.107319 0.0028

R-squared 0.964232 Mean dependent var 2.08E+08

Adjusted 
R-squared

0.95904 S.D. dependent var 82137548

S.E. of regres-
sion

16623467 Akaike info criterion 36.21878

Sum squared 
resid

1.71E+16 Schwarz criterion 36.53498

Log likelihood –1293.88 Hannan-Quinn criter. 36.34466

F-statistic 185.711 Durbin-Watson stat 1.412615

Prob
(F-statistic)

0.0000

Table 5 shows that the coefficient of determination 
(R-squared) reacted 96%, and the adjusted coefficient 
of determination is 95%, which states that the model 
has a very good explanatory power.

4.3 Optimal Lag Length Test

The findings of the best lag length test for the ARDL 
model of the relationship between DPD and Agricul-
tural government investment are shown in Figure 3 [23].

Figure 3. Testing the Optimal Lag Period.

The ideal lag time chosen by the ARDL model is of 
the order (4.4) as seen in Figure 3. The model’s criteria 
are utilized to determine the ideal lag period, the lag 
length that yields the lowest result for these criteria is 
chosen.

4.4 Testing the Critical Value Bounds between 
Variables

The computed F-statistic value is 8.365416, At the 
1% significance level, this result exceeds the upper 
bound critical value of the F-statistic, which is 7.840. 
This number shows that there is a cointegrating cor-
relation between the variables. As a result, we may 
accept the alternative hypothesis, that there is a coin-
tegrating correlation between the variables and reject 
the null hypothesis, which states that there is no coin-
tegration.

4.5 Estimating Short and Long Terms and the 
Error Correction Parameter

The short- and long-term estimators of the estimat-
ed model parameters as well as the error correction 
vector parameter should now be derived after making 
sure that the variables have a cointegration relation-
ship, as Table (6) illustrates [23].

Table 6. Estimating Short and Long Terms and the 
Error Correction Parameter.

Variable Coefficient Std. Error t-Statistic Prob.

D(Y1(-1)) –0.32661 0.115995 –2.81571 0.0065

D(Y1(-2)) –0.32661 0.115995 –2.81571 0.0065

D(Y1(-3)) –0.32661 0.115995 –2.81571 0.0065

D(X) 2.56957 0.444716 5.77801 0.0000

D(X(-1)) 0.00000 0.660283 0.00000 1.0000

D(X(-2)) 0.00000 0.660283 0.00000 1.0000

D(X(-3)) –1.82973 0.555275 –3.29519 0.0016

CointEq(-1) –0.06224 0.031493 –1.97641 0.0526

Cointeq = Y1 – (7.7793*X + 273768263.0306 )

Long Run Coefficients

Variable Coefficient Std. Error t-Statistic Prob.

X 7.779335 3.27192 2.377606 0.0205

C 2.74E+08 82073278 3.335657 0.0014

The results in Table 6 indicate the existence of a 
cointegrating correlation between DPD and economic 
growth. The value of the error correction term is 
–0.06224, which is negative and statistically signifi-
cant at the 5% level. This suggests that 0.06224 of the 
short-run disequilibrium errors that shocks of the 
independent variable caused can be corrected by the 
dependent variable within a single time period. The 
short-run and long-run correlations can be interpreted 
as follows:

Short-run correlation

The results in Table 6 indicate the existence of posi-
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tive correlation which is statistically significant be-
tween the variables in the short run. Specifically, there 
is a positive and statistically significant (at the 1% lev-
el) effect of DPD on economic growth in the short run. 
This implies that a one-unit increase in DPD maximizes 
the economic growth by 2.56957 units, and conversely, 
a one-unit decrease in DPD results to a decrease in eco-
nomic growth by 2.56957 units with ceteris paribus.

Long-run correlation 

The results in Table 6 also indicate the existence 
positive correlation which is significant statistically 
between the variables in the long run. Specifically, the 
DPD has a positive significant effect (at the 5% level) 
on economic growth in the long run. This implies that 
a one-unit increase in DPD results in increasing the 
economic growth by 7.779335 units, and conversely, a 
one-unit decrease in DPD results in a decrease in eco-
nomic growth by 7.779335 units, ceteris paribus.

The results of the paper are not consistent with the 
study of Haqa, M. Khan [8], which used the ARDL model, 
and we do not find any evidence of an impact of pub-
lic debt on long-term economic growth in Pakistan. 
Zouhaier’s study, which used the dynamic panel data 
model, was inconsistent with the results of this paper 
and indicates the negative impact of debt on the GDP of 
a number of developing countries. Gurung’s study that 
used Granger causality is inconsistent with the results 
of this paper and indicates that there is no causal rela-
tionship between internal public debt and GDP in the 
economy of Nepal. 

4.6 Verifying the Model’s Goodness-of-fit

After estimating the ARDL model, we can verify the 
model’s goodness-of-fit and ensure that it is free from 
econometric issues through the following diagnostic 
tests:

ARCH test for heteroscedasticity

Given that the computed value of (F) reached 
(0.423076) at the probability level (0.5176), which was 
not significant at the level of (5%), it is evident that the 
model does not have a heterogeneity of variance issue. 
This indicates that the heterogeneity of variance issue 
is not present in the calculated model.

LM test for serial correlation

The estimated model’s quality and validity are in-
dicated by the LM test results. With a probability esti-

mated value of 0.4579 and a computed F-statistic score 
of 0.7904354, there is no statistical significance at the 
5% level. This clearly shows that there is no autocor-
relation or serial correlation issue with the calculated 
model’s residuals.

Ramsey RESET 

The results shown in Table 7 indicate that speci-
fied correction of the model. The computed t-statistic 
value is 0.47120 with a probability value of 0.6392 [23]. 
Furthermore, the calculated F-statistic value scored 
0.22203 with a value of probability 0.6392. Both the t 
and f values refer to the non-significant at the 5% level 
suggesting that the estimated model is appropriate and 
that there are no issues with the model specification.

Table 7. The Result of the Ramsey Test.

Value Df Probability

t-statistic 0.47120 61 0.6392

F-statistic 0.22203 (1, 61) 0.6392

Tests for structural stability of the estimated 
model parameters

Two tests, namely CUSUM and CUSUM OF SQUARE, 
“are carried out to ensure that the data used to esti-
mate the model is free of structural changes and to as-
sess the degree of stability and consistency of the long-
run parameter estimates with the short-run values”. 

According to these tests, if the graphical plots of the 
“CUSUM” and “CUSUM” of Squares tests fall within the 
upper and lower limits at the 5% significance level, 
then the estimated parameters in the ARDL model are 
structurally stable. As seen in Figure 4, in such a sce-
nario, we may accept the null hypothesis that all of the 
predicted parameters are structurally stable [23].

As shown in the Figure 4, the graphical plots of both 
the “CUSUM and CUSUM” of Squares tests lie within 
the critical bounds (upper and lower bounds) at the 5% 
significance level. This indicates that the cumulative 
sums are around their mean throughout the study pe-
riod. This cumulative sum provides a clear indication 
of the stability and consistency of short-run and long-
run parameters. 

4.7 Initial Estimation of the Effect of DPD on 
Government Investment

Table 8 presents the ARDL results of the initial esti-
mation model to evaluate the effect of DPD on govern-
ment investment [23].
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Both the corrected coefficient of determination and 
the coefficient of determination in Table 8 reached 
99% which gives explanatory power to the model.

4.8 Testing the Optimal Deceleration Period

The findings of determining the ideal lag time for 

the ARDL model of the relationship between DPD and 
Agricultural government investment are displayed in 
Figure 5 [23].

Based on the model’s requirements, Figure 5 illus-
trates that the ideal lag period selected by the ARDL 
model is of order 4.4. The lowest value criterion for the 
ideal lag time is selected.

Figure 4. Structural Stability Testing.

Table 8. Results of the ARDL Model Estimation.

Variable Coefficient Std. Error t-Statistic Prob.*

Y2(-1) 3.305086 0.103797 31.84197 0.0000

Y2(-2) –4.27914 0.283734 –15.08152 0.0000

Y2(-3) 2.570461 0.280177 9.174407 0.0000

Y2(-4) –0.59437 0.101043 –5.882406 0.0000

X –1.44075 0.102946 –13.99523 0.0000

X(-1) 4.80445 0.413352 11.62315 0.0000

X(-2) –6.15697 0.713737 –8.626373 0.0000

X(-3) 3.579989 0.5824 6.146962 0.0000

X(-4) –0.78695 0.184977 –4.254323 0.0001

C 58285.1 49119.54 1.186597 0.2401

R-squared 0.99979 Mean dependent var 16721063

Adjusted R-squared 0.999758 S.D. dependent var 10131380

S.E. of regression 157577.5 Akaike info criterion 26.90651

Sum squared resid 1.47E+12 Schwarz criterion 27.23029

Log likelihood –918.275 Hannan-Quinn criter 27.03496

F-statistic 31226.57 Durbin-Watson stat 1.661139

Prob(F-statistic) 0.0000
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4.9 Bounds Test for the Correlation between 
Variables

It is abundantly evident that the determined F-sta-
tistic value is 0.398669. At the 10% significance level, 
this number is less than the F-statistic’s lower bound 
critical value, with a score of 4.040. This indicates 
that there was no proof of a cointegrating association 
between the variables at the time of the investigation. 
A non-significant effect of DPD on government invest-
ment. It confirms that the majority of this debt has not 
been directed by the government towards investment. 
The main motivations for borrowing by the Iraqi gov-
ernment have been to finance the budget deficit and 
fund the current, non-productive operational expen-
ditures. Additionally, this debt has been subject to ad-
ministrative and financial corruption, as well as weak 
oversight and auditing of how these funds are used. 
These reasons have led to the government having to 
pay the installments and interest on the debt, further 
increasing the budget deficit. The end result is the lack 
of a real impact of DPD on the investments made by 
the government.

This result was inconsistent with Abubakar’s study, 
which used the ARDL model, which indicates that there 
is an effect of domestic debt on private investment, and 
this positive effect leads to a significant improvement 
in private investment in Nigeria. Zouhaier’s study, 
which used the dynamic panel data model, indicates 
that the results of this paper are consistent the absence 
of an impact of public debt on investment for a number 
of developing countries.

The economic importance of these results helps us 
fully understand the management and policy-making 
of internal public debt towards government investment 
in agriculture and economic growth. These results 

provide important information about developments in 
the internal public debt of local authorities can be used 
and benefited from in analyzing the effectiveness of 
the impact of this variable on the economy. The results 
give insight into the health of the economy and enable 
us to interpret the facts because the internal public 
debt index is supposed to have a significant impact 
on agricultural investment and economic growth. The 
importance of the results of the standard study that we 
obtained facilitates the process of decision-making and 
participation and informing stakeholders and obtain-
ing their comments, Such as researchers, employees, 
investors, and the government, in addition to the ease 
of obtaining study results (data, graphs, equations) 
through open access to them. The results are an an-
swer to the questions of the research problem. The 
results enable us to explain the causes and phenomena 
studied. The importance of the results lies in bridging 
the scientific gap in research on this topic, and in form-
ing a scientific product upon which researchers can 
rely in economic analysis.

5. Conclusions 
The results indicate that the average contribution 

of DPD to the GDP during the study period from 2004 
to 2022 reached 12.5%. This percentage is considered 
relatively low when compared to other developing 
economies. The results of the ARDL econometric analy-
sis model reveal the impact of (X) DPD on Agricultural 
government investment (Y2) and economic growth 
(Y1). The results indicate that the variables were non-
stationary at their original levels, but became station-
ary after taking the first difference, as confirmed by 
Dickey-Fuller (ADF) test. The R-squared reached 96%, 
and the adjusted R-squared was 95%, indicating a 

Figure 5. Testing the Optimal Deceleration Period.
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highly acceptable explanatory power of the model for 
the variables (DPD) and (economic growth). The find-
ings suggest the existence of a cointegrating relation-
ship between DPD and economic growth. The error 
correction term has a value of –0.06224, which is nega-
tive and statistically significant at the 5% level. This 
implies that 6.224% of the short-run disequilibrium 
errors independent variable shocks caused can be cor-
rected by the dependent variable within a single time 
period. A significant positive relationship is assigned 
by results between the variables in the short run. Spe-
cifically, DPD has a positive and significant (at the 1% 
level) effect on economic growth in the short run. A 
one-unit increase in DPD results to an increase in eco-
nomic growth by 2.56957 units, and conversely, a one-
unit decrease in DPD causes a decrease in economic 
growth by 2.56957 units, ceteris paribus. The results 
confirm the presence of correlation which is statistical-
ly significant and positive between the variables in the 
long run. Specifically, the DPD has there a positive and 
statistically significant (at the 5% level) effect on eco-
nomic growth in the long run. It is statistically revealed 
that a one-unit increase in DPD leads to an increase in 
economic growth by 7.779335 units, and conversely, 
a one-unit decrease in DPD results a decrease in eco-
nomic growth by 7.779335 units, ceteris paribus. Fur-
thermore, the estimated model is free from the prob-
lems of heteroscedasticity and serial correlation in the 
residuals. The results also confirmed the validity of the 
functional form of the estimated model. The cumula-
tive sums as the results showed are centered around 
their mean scores throughout the study period. This 
strongly indicates of the stability and consistency in 
the model’s estimates between the short-run and long-
run parameters of DPD and economic growth. This 
result is consistent with economic logic, as the govern-
ment tends to utilize these debt funds for both opera-
tional and investment expenditures, which in turn are 
reflected in the growth of various economic sectors. 
The model’s parameters are structurally stable, further 
strengthening the credibility of the findings for policy 
analysis and decision-making. According to the bounds 
test for the relationship between internal public debt 
(X) and Agricultural government investment(Y2), the 
alternative hypothesis, which states that there is coin-
tegration between the variables, was rejected because 
there was no cointegration relationship between the 
two variables during the research period. The reason 
for this is that most of the percentage of internal public 
debt was directed to Ministry of Finance transfers to 
pay the wages of employees of self-financing compa-

nies (unproductive companies and losing companies), 
compensation claims related to property disputes, 
covering the federal budget deficit, building defense 
capabilities for the Ministry of Defense, granting loans 
to various entities, such as the Electricity Ministry, the 
Iraqi Commercial Bank to finance the Ministry of Agri-
culture (limited support for some crops), and the Min-
istry of Trade (to finance the food ration card program) 
and payments of contractors’ and farmers’ dues. The 
government’s policy of using DPD for these transfer 
payment purposes crowded out investment, resulting 
in the lack of a significant effect of this debt on govern-
ment investment. The study recommends the need 
for the Iraqi government to adopt a clear strategy that 
regulates the management of internal public debt by 
working to diversify sources of revenues and create 
productive economic sectors, and to set precise stand-
ards related to the foundations and conditions for us-
ing internal loans and how to use them and direct them 
in an optimal and efficient way that allows for increas-
ing their effectiveness in Agricultural economic devel-
opment. Working to mobilize the possible economic 
surplus and rationalize consumption in the public and 
private sectors, which allows for an increase in the 
savings rate and a reduction in the resource gap. Fiscal 
policy must have an economic reform program with a 
long-term strategy for internal public debt, developed 
on scientific and practical foundations, Which enables 
borrowing on concessional terms and works to keep 
the debt service within the economy’s ability to bear 
it and within acceptable levels, And work to mobilize 
and direct these funds to sectors and branches of the 
national economy in order to develop the production 
structure, especially the agricultural sector, and get rid 
of the state of dependence on abroad to meet local de-
mand.  
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