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ANALYSIS THE IMPACT OF WORLD OIL
PRICE VOLATILITY ON AGRICULTURAL
COMMODITY PRICES

Abstract

The study aims to analyze the relationship between world
oil prices and agricultural commodities prices using generalized
autoregressive conditional heteroskedasticity model (GARCH),
and vector error correction model (VECM), using monthly data
from January 1992 to December 2022. The results of the
estimated (GARCH) model confirmed the presence of high
volatility in the long term for all agricultural commodities under
study (maize, wheat, sorghum, palm oil, soybean oil, sunflower
oil, sugar), except for the barley, and this is due to the low
elasticity of supply of agricultural commodities. The results of
(GARCH) model also found that the volatility in global oil
prices have a positive impact on the prices of all agricultural
commodities under study, and then the global agricultural
commodity markets became more integrated with the global oil
markets, especially since 2006. On the other hand, the results of
the vector error correction model (VECM) and the (GRACH)
model confirmed the low impact of world oil price volatility on
the agricultural commodities prices.

Keywords: Oil prices, Prices of agricultural commodities,
volatility, Biofuels, Generalized Autoregressive Conditional
Heteroskedasticity Model (GARCH), Vector Error Correction
Model (VECM).
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Source: OECD/Food and Agriculture Organization of the United Nations
(2023), OECD-FAO Agricultural Outlook 2023-2032, OECD Publishing,
Paris. DOI: https://doi.org/10.1787/cdc97c88—en
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Augmented Dickey  "mugall g — S lodl) aladsal a3
Oyuna, ) Zuhall puage diajll Judldl hiiul (e (aasll Fuller(ADF)
Jsi> (pws (D., & Yaobin, L., 2021; Demirtas, C. et.al., 2023

oY1 Gyl die Byias iyl aea o (3)

(ADF) g sall g — (&3 JLd) guilid (3)d g3

J @Al Level ggiwall
slaly el el sladly el el )
Intercept& Intercept Intercept& Intercept
Trend Trend
*%.11.7263 **%.11.7260 -2.7799 -1.6431 MAIZE
*%%_13.3643 *%%_133652 -3.0036 -1.8021 WHEAT
*%%_12 8030 *%%_12 7884 -2.8518 -1.3305 SORGHUM
*%%_13.1172 *%%_.13.1351 -2.8241 -2.4197 BARLEY
**%.13.1820 **%.13.2003 -3.0977 -2.4009 PALMOIL
*%%_11.4431 #%%_11.4497 -2.4355 -1.6347 SOYBOIL
*%%.12.1877 *%%_.12 2030 -3.5139 -2.4535 SUNOIL
*%%_.10.5290 *%%_.10.5206 -2.6654 -1.5940 SUGER
*x%.12.2411 **%.12.2553 -2.71798 -1.85504 OILPRICE

%] e Lgud*** %Sxc Ligima** (Y102 digina®

.E—-views

Sle Jeall il 5y AARCH-LM i) =3 (4) Jsaall mas
pase el sl US Sl diejll Judld) 8 ARCH il asa
S al)
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ARCH- LM _Lia) il (4)J s

Obs*Rsquared P-Value F-Statistic P-Value Crop
*3.546310 0.059678 *3.561275 0.059929 MAIZE
***4.,330099 0.037444 **%4,357691 0.037530 WHEAT
*4.96222 0.08365 *2.48085 0.08508 SORGHUM
***5.884761 0.015272 ***5.94754 0.01521 BARLEY
***6.868658 0.008772 **%6.960749 0.008685 PALMOIL
***18.01739 0.000022 **%18.83730 0.000018 SOYBOIL
**6.301649 0.012063 **6.376182 0.011986 SUNOIL
***8.540574 0.003473 **%8.695115 0.003394 SUGER

%1 vie Lgad*** PS5 Ligina** (Y102ic Lisina®

& Juady) Zagadll sl dal (e dabiadl) gl (e 23 a5 Mg

Y z3sall 58 1) «GARCH(1zsai ol (5) Jsaall maassy ¢ il
el cehpall AN jra cAallall Jo gl Slead (G AD) Jiladl deedla
slaeYh @llyg ¢ Sally puadll sl cuy cdaadl) cuy ¢ pundll deadll )3
«Akaike Information Criterion (AIC)
. Bayesian Information Criterion (BIC) sl claghadll sy
Jsb <y slaad Qlis auiil Ll 8 GARCH(2¢1) zisai e Laiy

SSASY Glagledl e e

Ligeall
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53l GARCH il (BIC) (AIC) dusd (5)Jg2>

GARCH(1,1)  GARCH(1,2)  GARCH(21) GARCH(22)

MAIZE
AlC -2.815908 -2.811852 -2.810543 -2.814419
BIC -2.752573 -2.737961 -2.736653 -2.729972
WHEAT
AlC -2.621460 -2.628643 -2.616708 -2.636442
BIC -2.558125 -2.554752 -2.542817 -2.551996
SORGHUM
AlC -2.610417 -2.601141 -2.597725 -2.581455
BIC -2.536378 -2.516525 -2.513109 -2.486262
BARLEY
AlC -3.001419 -2.996046 -2.996030 -2.986708
BIC -2.927529 -2.911600 -2.911584 -2.891706
PALMOIL
AlC -2.520829 -2.517936 -2.517237 -2.510169
BIC -2.446939 -2.433490 -2.432791 -2.415167
SOYBOIL
AIC -2.230713 -2.240082 -2.252461 -1.799743
BIC -2.167379 -2.166191 -2.178570 -1.715297
SUNOIL
AlC -2.536817 -2.532715 -2.212820 -2.540173
BIC -2.462926 -2.448269 -2.128373 -2.445171
SUGER
AlIC -4.437382 -4.435751 -4.432393 -4.430045
BIC -4.374048 -4.361860 -4.358503 -4.345598

.E-views

(Variance  Equation) gulall ddslas &lpasi (6) Jsaall moas
Lgia (B) o(0n) Dlaleall adina of ilual) <yglil 235 .GRACH 3Ll
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O (6) Jsaad) il iy (04 + B)) ded s Pl o LN e
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Sl e JAdl) )y e bl e clasall A oL dlld i (S
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O i 130+ Aolady) Lkl re 3 13 sl auage dach adud)
Al Jo il Glsad g Uali)l ST comaal Gaallall dae)y 3l adad) (3lsud
Db b il il i Gl daalae ¢ us dslitie cilaa (Sl
8l o Baad dale dbayy o Sadly Amll ducalaall £le Lualladl Jg
caiie Al aage daeh 3l aladl Hlead o dudlall Jg gl lead i

GRACH zilil (Variance Equation) ¢plall dlslas s guilis (6)J gas

ai+ Bj

a B1 o2 o1 [
020755  *0.000809  0.224948 : 0072602 -0.000555

(0.0837) (0.4886) (0.2321) (0.4922) Maize
0628302 0000398  ***0.404448 i *+%0. 223854 0.000209

(0.1062) (0.0060) (0.0015) (0.7399) WHEAT
0.637917  ***0.001005 ***0.540352 i *+%0.097565 ***-0.002069

(0.0102) (0.0000) (0.0328) (0.0284y  SORGHUM
0.680361  *0.000324  ***0.266827 : *+%0 413534 -0.0000282

(0.0806) (0.0268) (0.0000) (0.9628)  DARLEY
0.955027  0.0000143  ***0.845704 : **%0.109323 _ 0.000211

(0.8180) (0.0000) (0.0013) (0.4245) ~ PALMOIL
113732 **0.000110 ***0.607592 0176554  *0.353174 _ -0.000183

(0.0000) (0.0000)  (0.4553)  (0.0578) (0.7048)  °OYBOIL
036075  **0.001362 _ 0.283995 : 0.076755  **-0.002022

(0.0427) (0.4653) (0.2449) (0.0342) SUNOIL
0.780796  ***0.000161 ***0.514280 i *+%0 266516 ***-0.000386

(0.0016) (0.0000) (0.0005) (0.0038) SUGER

%1 aic z\ija.A***c%SA.'\c 5\:9:\:.‘** %102 afjl\a-A*

P value 2ad & () Gpusdll G dadl
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Al 8 13gase 223 of ARCH il of I (7)dsand) il o)l
(GRACH)z i 8 awy dadpal) aage daely 3 adedl) lad asea
GRACH gt i sy ARCH- LMULES) il (7)d 522

F_
Obs*Rsquared P-Value P-Value Crop
Statistic

0.048347 0.825965 0.048092 0.826539 MAIZE
0.140413 0.707871 0.139707 0.708787 WHEAT
0.018801 0.890939 0.018700 0.891305 SORGHUM
0.980592 0.322053 0.977883 0.323372 BARLEY
0.288719 0.591043 0.287383 0.592227 PALMOIL
0.694701 0.404570 0.692245 0.405941 SOYBOIL
0.005444 0.941182 0.005415 0.941381 SUNOIL
0.006779 0.934381 0.006742 0.934603 SUGER

21 vie Ligiea*** Y5 2ie Ligina** (Y10xie digina®

.E—-views

;s foaal datia zigal il 2-3
daie ziged pai die ((Johansen) guilags LEd) aladil
Josadl e o @psall JalSill 45y yaad @llyy (VAR) (S lassy)
Ji Y (8)dsaal) il gy cAuydll puase daeh}l) adadl leads cdallall
Jsd o3 Lain %ol %5 digina (g dic s Lol 2gag a2 A
oy %1 digine (s5iee de V) A5yl ve $lide JalSE dgasy du il
OS Dlands cdallall Jg 5l Slacd 0 dashall JaVU Al ADhe 35a9 Jino
ol epmal daia il aladid &5 ¢ Julby Aahall auage duel)3l) b
T YY) 98 L z3gaill 128y Vector Error Correction Model (VECM)
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Vector Autoregressive Model uie A el asie
sl e dilia) A Cus ‘(Janda, K., & Kravec, P. ,2()22).(VAR)
(Error correction term) Uasl) sl 3 ddde (3lhavg ¢ pakall Z3gaill )

(Johansen) (uilaga Lad) milh (8)Jgas

HO MAX-A 5% critical value 1% critical value
r=0 205.5824 192.89 204.95

r=1 158.2044 156.00 168.36%**
r=2 113.5448 124.24%+ 133.57#**

21 vie Ligina*** Y5 2ie Ligina** (Y10xie digina®

.E—-views

pase Ayl aladl Sl cplall d5as &l (9) Jssa) mas
Sl ddlgdall Clevall daalae dows cplall Ljad Lei Cus ddalyl)
Ll pdase del3l) aladl jlend dliod) LN & Dbl Jg 5l
zw Xz, .(Dadzie, P., Nambie, N. B., & Obobi, B. A. ,2023)
S Jg¥) el & Daallall Jgpll Jladd 2 dera Gigas o) e dabal)
¢« 5.451 4.278 ¢« 5.055 «0.076 0.272 <1.108 s> la)ss dousy
oy eoumdl) dadyll B cmadll cehiall BN e I 0.039¢1.345
caiil Jde Sadly cpaedll sbie cu) cbgaall Jsb cu) (daal)
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Lall audaga dus )yl adud) el Cubidl) Adjad il (9)J sas

SUGER SUNOIL  SOYBOIL pa_MOIL  BARLEY  SORGHUM \vuiEaT  MAIZE e
S e o p JB ) e S Gy ra B 8,4 ) LA i)
il L sl dad ) ¢ jiuall
0.039953 1.345901 5.451995 4.278939 5.055333 0.076162 0.272490 1.108670 1
0.668337 1.335174 5.445313 4.035114 5.890210 0.069515 0.435465 1.023687 2
1.177691 1.539911 5.375481 3.860162 6.680654 0.083660 0.741753 1.107110 3
1.498579 1.913677 5.336435 3.716313 7.552107 0.132008 1.188328 1.330888 4
1.692488 2.420662 5.333450 3.586808 8.472608 0.216703 1.724637 1.659422 5
1.812488 3.017081 5.353872 3.466541 9.381858 0.330713 2.292133 2.052240 6
1.890299 3.659277 5.386327 3.354903 10.23439 0.462911 2.848685 2.472641 7
1.943376 4.311260 5.423551 3.252272 11.00702 0.602989 3.370848 2.893548 8
1.981292 4.947498 5.461492 3.158820 11.69332 0.743302 3.848370 3.297863 9
2.009458 5.552079 5.498076 3.074307 12.29643 0.878900 4.278727 3.676261 10
Aver
1.471396 3.004252 5.406599 3.578418 8.826393 0.359686 2.100144 2.062233 age
E— geliy alatialiy ¢ Joall 2ill Ggaia clily e alae Yl Gaald) Aanlsy Cisun 1 jduaall
.views

dadllad) Jg sl Jland Bl sk G Galall edl) B candl) 038 335

J<12.009 ¢ 5.552¢ 5.498¢ 12.296 « 0.878 4.278 <3.676 sxu
e Cuyy cbgeall Job cuy ¢ el cdaadyll 53 madll cehall B
oy el cuil 3.074 a5 ) gty el e Sally e
e A Lpallad) gl lend lereal Gl L) galesl )l
o sl 3sas )o@l magg cdaeh N alud) Sl Al bl
Hgies Badllall o133 lend clls Lo f5 Al AY) dalsall o < iall
S Al cheall Ghn Gl Bl i)l Joll 4 pWY) ek
sl palias) ) ALYl o(AshSeY) —Lg )l coall) daabu il
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sl AT Eal ey cagisll CaIS ¢ il el 3l alud) e allall
) ALYl ) gaill cVarag J3al) 50l dam duadlall Callall GV aes

— rcilaidally AMAl)

aadl laaady Gaallal) Jo i) Slaad (o A0 Jddas ) dahall Cangs
bl @ld aae Jagydd) aledl S V) zisal aladial Ll
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