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Abstract

The water footprint is a vital analytical
tool within modern environmental
economic concepts, as it directly or
indirectly affects the determination of the
path of sustainable agricultural
development, especially in countries
suffering from water scarcity such as
Iraq. The research problem was
represented by answering several
questions, including (Does rationalizing
water use in Iraq contribute to promoting
sustainable agricultural development in
Iraq?), This research aims to analyze the
relationship between the water footprint
' (blue, green, and gray) and sustainable
b ' agficultural development in Iraq for the
period ,(2004 2024), in light of the
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support decision-makers in formulating

future agricultural and water policies.

daaial)

Water Footprint - ) Ailal deasll a3
LLaBY) aaliall pacm 4y e dldas 3al (WF
Siha gt ol il IS 58 3 cA%aal A
9 Ll Aol Aadll lae a3 e
Gun olaall 5,00 e ilad o Dala ol
Alady L) 350 all 503 (55 peal) (s i
ol sty et et Ay el el
Ll Gaadl coaS) a8 ikl 53 oY)
CleUaill alaiV) olaY) Jilad b 5 S dLeal
Jid ed ool gladll Ly ey by
Jagaill y e ity Jo Alall i) Maa
el ol Aaadl de )3l dulud) 4ga s g3
Laliiy) saly s ool Y b8, e il
A grae pe Ale Claad 3l pall dal sn g cdae) )3l
Dlsadl J52 d8 (e olaall i (o 5 phapull das
W Bonsll o saudl eling (Ol s (LS )
ol Al Tl Tl 35S alisd) Y e
Lay aiadi A1 g3 (e 4l ga Lo o) yill g Aday pe
‘4-}-‘1-‘ x5 Jae (e Hd A ) o (Sl
azi¥) e daalill il slall aali cedlld 1) dilia)
Gl 335 A Aalladl e el 3l delinal
58 e Aalid) @l el Ciecas LS cdgala )l
slaall Ao alaie Y (e 3 3 g 203l e Al alasl)
é\.\.u&\ Jaa Lé B TR c(;\ﬁ‘)‘}h DI:\AM) 3,35};}\
e iSadl Jslall aals "l Y1 oLl 4 seia
Cagadl oluall DlginY) 445 Jualaall o il
AT un a3 gl o larzl
GRS 1 ) 5 Loawill Zodf pualie cddlal]
Sl dlae 5 ) guall s il £LBY) )il 5
el s pealnal Bl g 5 gl g 0381
Alal) clatiall Baga peady ale JSA Y
PR CéJ} ‘;_cb)'l\ GG}Y\ a.A)A;IJS} ‘3\:13\):\;)\}
3 ) sall Gl il e Qi shall sadl e
Clalia ¥l i ¢ il ¢l e Jalial) 4l
'&c Llal)l ge dslgoally Aslall cilatia) e
Al Jla!) calaliial
s daari Y g)

704

1,1

abaJl duls dls

dscloiallg dsiluilll pglall

ISSN (2959-0256)

Joll gjall
escalating environmental and water
challenges  facing the  country,

represented by water scarcity, control of
river sources by neighboring countries,
and the construction of large dams in
Turkey, Syria, and Iran, This led to a
significant decrease in the water share
reaching Iraq via the Tigris and
Euphrates rivers, as well as an increase in

the severity of climate changes
represented by rising temperatures,
frequent long droughts, decreased

rainfall rates, and increased evaporation
rates, which negatively affected green
water  resources and  increased
dependence on groundwater (blue
water). The researcher relied on the
descriptive and inductive theoretical
approach, as well as the standard and
quantitative =~ method  using  the
Autoregressive Distributed Lag (ARDL)
model, The researcher recommends the
need to adopt sustainable agricultural
water policies that take into account the
scarcity of water resources and climate
change, to shift from a culture of illusory
water abundance to a culture of
conservation, to adopt the concept of
virtual water in importing water-
intensive crops, to develop modern
irrigation systems (sprinkler and drip) to
improve water use efficiency, to support
scientific =~ research  to  develop
agricultural varieties that are tolerant to
drought and salinity, to activate sound
water governance mechanisms, to
enhance regional cooperation in the field
of managing shared water resources, and
to establish an

integrated ndtionally
database of water footprint indication’s to
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0.27 1.64 17.24 -2016
2020
0.05 9.10 -16.04 -2020
2024
0.37 8.43 -3.86 -2004
2024

ot (V= F(BW, GW, LA) Xl Oleadl dahaadll Bl -ijaadll
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-1 ADF 43l Jedlaad) 4y ) ja0ad gl 8-, G0 JLEA) -

First difference Js¥) (3l 3a) xie & jfind 98 43ia 3l Judld) () ADF g sall il sd (S jlial L]
(ARDL & 3l duliall il dmgiall (8 4l  (Hy) ol pum il Jii 5 coanll g 3 nd i afle
—elly GDA i Lainae(Hg) adad) dpun b i 3

.. Series have a unit rootoH

.Hi: Series have not a unit root

sl ol (a3 Kersindl) e 3 Julll ADF sl il oS 2m Sl i L) (3) Usoa
(2024-2004)

Level
Variables A B C
Ledl i@l [ pvalue | Leal 4@l | pvalue | el 4edll | p.value
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Gw -1.99 -3.02 0.28 -2.28 -3.67 0.42 -0.12 -1.96 0.62
Vv -1.47 -3.02 0.52 -2.30 -365 0.41 0.93 -1.95 0.90 |
bw 0.58 -3.02 0.98 -1.57 -3.65 0.76 1.43 -1.96 0.95
LA -0.88 -3.05 0.76 -5.04 -3.71 | -0.004 - - -
Variables First Difference
Gw -8.10 -3.02 0.00
Vv -4.27 -3.04 | 0.004
bw -6.14 -3.02 | 0.0001
) . abn e laie) Lalll Jee (o 0 sdadll
-:(opitmallag)tial) sUa¥) 5 3 7 Eviews12
5 58 5 ARDL e\d;lm\.} CJ}Q.J\ BYRCYIE C...AS\ é\éw ‘a
JSE e 5 LS5 (1,0,0,0) (o Ll sllas) oy gl s B
il Al BB s et

3 saill LBl Ul 5 56 (2) ) IS

Akaike Information Criteria (top 20 models)
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4 il b yig (Ho) paad) dpim 4 Jais 1M <% 5 e A€o A83ay (.01 Adal) daleall dad aly 3

(Hp) dnd Aalaall da ualy I LA Zue) 30 ol ;Y1 Aalise

HO: 6’ul=c?u2=c%u3... =c’un Alisal) S paiall 015 -0.0007 4paal)

H1: c?ul# c?u2+# 021}3 ...#c%un %82 4wy CP il juaial 5 BW,GW,LA

3l 73 9all ARDL 388 Hlidl (4) J s Jal gl 3523 %18 (ALl 5 (R? il dabas s

Dependent Variable: V Aalill (e (g sime z 3 gaill 5 oz galll Jaxi &l (g Al

Method: ARDL p- dad il 3 Fotest Jlid) cuea ddlaay

Date: 03/18/26 Time: 23:24 G e J8 a5 (0.000015) & value
Sample (adjusted): 2005 2024 Ll )Y S e zagaill (e a5 945 4, sixall
Included observations: 20 after adjustRients af gxa 0S5 LM L) s S
Maximum dependent lags: 2 (Autogaficlsefedtibnyhi-square 'S <! value
Model selection method: Akaike info @xiberidh§AIEIN s s (0 S) LM Jsoa
Dynamic regressors (2 lags, automatic =-BWpohldeAiesd o) osS (uiladll axe Al<ha
Fixed regressors: C 4 girall (5 sl (0 S 0.76 chi-square 'S

Number of models evalulated: 54

Selected Model: ARDL(1, 0, 0, 0)
Note: final equation sample is larger than selection sample

Coefficien
Variable t Std. Error t-Statistic Prob.*

V(-1) 0.788925 0.129223 6.105147 0.0000
BW 0.210952 0.134064 1.573526 0.1364
GW 0.012392 0.391069 0.031688 0.9751

LA -0.000746 0.002251 -0.331271 0.7450
C 95.89679 161.7117 0.593011 0.5620

R-squared(.825494  Mean dependent var183.0440
Adjusted R-
squared(.778959 S.D. dependent var68.63302
Akaike info ' "8
S.E. of regression32.26784 criterion9.998337 ‘
Sum squared resid15618.20 Schwarz criterion10.24727 )
W (% [ Hannan-Quinn ek
p! /A \ Log likelihood-94.98337 criter.10.04693
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F-statistic17.73919 Durbin-Watson stat1.870914
Prob(F-statistic)0.000015

*Note: p-values and any subsequent tests do not account for
model selection.

Eviews12 gl e Talaiel Ealdl Jac (0 1 juadll
LM JJ;.AJ‘ CJ}A—\“ ‘;_"\\'Jl\ Ja\..ﬂ_)Y\ J\_f.\i\ (5) djj_;

Breusch-Godfrey Serial Correlation LM Test:

F-statistic1.412054 Prob. F(5,10)0.2998
Obs*R-squared8.276858  Prob. Chi-Square(5)0.1416

Eviews12 gt e Taldic) Ll Jas (o 1 jradll
ol aae sl (6)dsas

Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic0.385249 Prob. F(4,15)0.8158
Obs*R-squared1.863243  Prob. Chi-Square(4)0.7609

Scaled explained
SS0.680242  Prob. Chi-Square(4)0.9537

Eviews12 gt e Taldic) Ll Jas (e 1 j2adll

o idial) Jalsilfoa gand) LA g gaall AL gha g 5 sl Alatu) A
& 1.19 451U 5 F-test 2ad ()5S el z3saill (& jidia JalSIABe 2 ga g aday 2 gaall jlid) L]

ol el s Ja¥) ALy gla 3 ) 5 A8De 2 ga 5 pie Smy Lan %5 A sine (5 gua die 3,23 () aal) (g B A
asil) e 43k Ao 3 Agala )5 ¢l puadldl g o8 ) 3l Aaradl Aol daleal) il puadll Ja¥) aua ) lad ,j
Ve )0 diladl i

s 2al) 5y s (g2l ALy sl Llaia) 5 2 gaal) Uil isall JalSill LAl (7) Jsaa

ARDL Cointegrating And Long Run Form
Dependent Variable: V
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Selected Model: ARDL(1, 0, 0, 0)
Date: 03/18/26 Time: 23:28
Sample: 2004 2024
Included observations: 20

Cointegrating Form

Coefficien
Variable t Std. Error t-Statistic Prob.
D(BW) 0.210952 0.134064 1.573526 0.1364
D(GW) 0.012392 0.391069 0.031688 0.9751
D(LA) -0.000746 0.002251 -0.331271 0.7450

CointEq(-1) -0.211075 0.129223 -1.633418 0.1232

Cointeq =V - (0.9994*BW + 0.0587*GW -0.0035*LA +

454.3255)
Long Run Coefficients
Coefficien
Variable t Std. Error t-Statistic Prob.
BW 0.999419 0.776913 1.286398 0.2178
GW 0.058710 1.854780 0.031653 0.9752
LA -0.0035330.011696 -0.302105 0.7667
454.3255 903.65145
C 03 3 0.502766 0.6224

Eviews12 gt e Taldic) Ll Jas (e 1 jaadll
sl Ll (8)dsas
ARDL Bounds Test
Date: 03/18/26 Time: 23:26
Sample: 2005 2024
Included observations: 20
Null Hypothesis: No long-run relationships exist
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Test Statistic  Value K

F-statistic 1.191590 3

Critical Value Bounds

Significance 10 Bound I1 Bound

10% 2.72 3.77
5% 3.23 4.35
2.5%  3.69 4.89
1% 4.29 5.61

Eviews12 gabin e lilaic) &alll dae (10 1 jradl

= -:(Histogram) ashll a5 sill JLE) - g

p-value ad o 058 IS cLmyha bay ) 53 de ) g ) siall oUlad¥) ol oadall oy 5ill il L
a8 x5 (Ho) paadl dpa 58 Jas A1 <045 45 siaall (5 e (0 S) o8 (.41 4L 5 Jarque-Bera -
(H) Al Lo il

Ho: errors are normal distributed.

.Hi:Ho is not true

Histogram s Sl z il gapdall a5 ) S (3) (Slall J<5

5
Series: Residuals
Sample 2005 2024
4 Observations 20
Mean -3.55e-15
3 Median -0.547223
Maximum 54.37091
Minimum -49.29284
5 Std. Dev. 28.67073
o Skewness 0.005386
Kurtosis 2.298080
L4 Jarque-Bera  0.410673
Probability 0.814373

-30+ °-20. -10 0 10 20 30 40 50 60 ' aaf
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-:Ramsey L) -

p-value JLiaY .22 4Ll F dad oY I3 Adlal) Lalill (e 233 5 o 73 9aill b Ramsy Jbial) LSl
(HT) &bl i il b 5i 5 (HO) pd) s i B 131 <05 g ginall (5 sme (10 S

.Ho: Model have no omitted variables problem
.Hi: Model have an omitted variables problem

Ramsey _bial (9) s
Ramsey RESET Test
Equation: UNTITLED
Specification: V. V(-1) BW GW LA C
Omitted Variables: Powers of fitted values from 2 to 3

Probabilit
Value df y
F-statistic 1.668950 (2, 13) 0.2264
F-test summary:
Sum of Mean

Sq. df Squares
Test SSR 3190.863 2 1595.431
Restricted SSR 15618.20 15 1041.213
Unrestricted SSR 12427.34 13 955.9490

e )y 31 ApalaBY) Clay) L Laddiueal) il
Glide i Jax Bl 3 sall sball ()5S el

by o Tdlael @aldl dee (o :uadl

.Eviews12
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