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Abstract

The economy in general and the financial industry in particular are at risk as a result of climate
change. These risks are being debated on a global, regional, and the Arab world level. These
changes have been significantly accelerated by industrialization and economic progress over
the past few decades, in addition to natural changes. Interest in mitigating financial risks
associated with climate change has increased recently. This has increased demand for financial
products that protect consumers, and private sector in general from these risks and cover them.
Our study's aim is to describe the elements of the climate system, climate change risks, and
effects of climate change on the banking industry, businesses, and the whole financial system
will be highlighted. The definition of financial derivatives in connection to risk management
for climate change is the goal of this work. Additionally, it aims to determine the size of the
international market for financial derivatives related to climate change, and to describe pricing
models of these derivatives. It also concentrates on the advantages and disadvantages that the
Arab region will face in using these instruments.

The study concluded that the financial derivatives market for climate change risks presents an
opportunity to provide tools to manage risks arising from climate change. Nevertheless, it also
faces practical challenges related to developing pricing methods, and obtaining to the relevant
data. As for the non-bank financial sector, trading these contracts outside the regulated market
represents another source of financial risk, and the non-bank sector is the most affected. This
paper recommends encouraging research in this field and exploring opportunities to benefit
from weather and climate change-related financial derivatives, as well as to determine to what
extent these products contribute to revitalizing the financial markets. Indeed, trading in these
products should be framed inside the regulated financial markets.

Keywords: climate change, risks, weather derivatives, derivatives pricing, financial sector,

Arab countries.
JEL Classification: C58, G1; G14, G17, N2.
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some infrared escapes
but most is absorbed in

the atmosphere and re-
emitted in all directions

e~ | ATMOSPHER -

£ surface
heating infrared
emissions

https://www.sciencedirect.com/science/article/pii/S0160932716300308(2022/09/07) : srasll
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4 Environmental Protection Agency Administrator Scott Pruitt said : “I think that measuring with precision human activity on the climate
is something very challenging to do and there’s tremendous disagreement about the degree of impact, so no, I would not agree that
it’s a primary contributor to the global warming that we see,” he told CNBC’s “ EPA chief Scott Pruitt says CO2 not a primary contributor

to warming (cnbc.com) visited 19/09/2022”.
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(o Lty gmpall ) 5ill Aguia jh (b o e o (B rand gl (HDD) Al (451 ) il
8l dadaill () (A ) sali s andall 5 i) dpa jh 0o &5 ¢ ey yedd (AccHDD) Al

(Alexandridis & Zapranis, 2013) 4xslic ye (HDD) &l i sal

el in sl o uilall lalaal g yall <ol i gall dadad oSy 4l ALl sl jall any & i
&"_1\)}):3.».» }\ :\:\.\AJ‘ BNy d:\.‘;js MAA:LLAJ Q\J})..}u e\d;lw\_i LQJ 6(3)\);3‘ E\AJJS) Ll
gj (processes) Sy g pll paida ﬁﬁ & Lad (ia ymd () gudiall Aalialdil) Y aleallS 8 jaiaia
bl (e 3l 4533 c.l:é:ud\ e

il (a3 (g il gf sl Akl Ay 32,5

Dol b sl aladind (Say Jlls t0a3) e Jeabiall JSAL 5 el da 3 o
Ale Al Juasiall e ) <l g yuw 45 Hl8a (Carrnona, 1999) Al Gl y ‘_g Gl Jaadiall
(A iV 3 g JYA (e bl all a3 Al Caai AR (p) S lasiV) g3 sa s o sie
e V) 8 juabiall oda 33T Sy Lealadl of ULl dpans g eV 8 3408 ) daadiiaal) (a1

.(Alexandridis & Zapranis, 2013) dxie I Judlall alasiul JMA (e

Biluall g 8 jicual) Al gdadl daia 3 Judlad) (1.3.2.5
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.(Non stationary) elail <uld g3 8 ye 4uia ) Judl 5 ¢(Stationary)
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Led 23 50 V5 el Jana g Jon il Aol o g el Ay gl At 3 5 58 YA lld g daws gial)
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Wide ) il Jinally s jivee el Lo dpiaj dluds e J 5 glail) ol 32030 sad el gas ) iy
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1ol e Gl lies Lo gle J s C0dS

E(Yy) = E(Yepr) = 1 (17)
1e N e Gl s
var(Y,) = E[Y; — E(Y)]* = var(Yeyx) = E[Yesx — E(Vern)]? =
y(0) =02 <o, VvVt (18)

soadl) o ladina juaiall (udil (e gl cpn A yidall Gl (5 O G rel il o) LS

Gl e (sl el yidiall (il e Canony (521 (p U Aladll Al e Gl 5 ¢l G a3

PSSy e(pfiie ) (o 8 (o

cov(Yy, Yeyr) = E[(Ye — 1) Ve — ] = covVipr, Yegras) (19)

AS paiall s siall g ¢ A1 laas¥) Jadad egie 31 Judtall a8 dexdiad) z3laill c (e
(2020 ccmall () Lagin & S (Al zalaill

[Autoregressive Model AR(p)] ') syl zilad 2.3.2.5
ol 3l eled ulitaall adlly 4iill Alaa Sl (Y't) e 5 ALl SN laai¥) 23 pai addind

(iS5 AR (1) i e Gle 5 ¢ d W) A all e IR sV 2 gad 23 il 128

Ve = Po+ ﬁ1Yt-1 +é& (20)
Bo“ un «(Yt) Aia Aulud AR (1) sV Gl o I lani¥) 23 sa 3 gl 138 iy
;&L&p&;)ﬂ\ | ‘2,,_"1\.3]\

Ye = Bo+ BiYe1 + B2Yr2 + B3Yezeen BpYept &
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ye= Bo+ X By +& (21)
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G385 gkl zilaill e s A L8 MA(q) (Moving Average) 4 jaiall Cildas siall zilai el
MA(1) z3sai Jiad iy Unnall Al saindl 2all s S (g j0all pusiall 4US oy 2 3aill 02
Db LS i

Ve= ¢Po+ P1&t& (22)
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ARMA(1.1):y; = Co+ Biye1 + 181 + &
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L il e 23 sail) S Bale) (S
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o585 aieaall Cpe 1 8 Anaill (f 8 il (pa 1 (e e 31 QD) aladinly dadail aaias
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(Ito) 4 "Lemma" 355 «(Agliardi, & Gagliardi, 2021) s 33w
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Aualdl) sda Gl yuiall @Lul S
E(Mt|Fs)=Ms  (26)
(2020 ¢zl () (el (Japill Bl N E (1) sl Cas
Lash (M) o8 ¢(F's) Aaliall e shaal guan () Dlaills o(Mt) < Juadl o 25 Jlaisi Jla 5,58
D) alasial a AaY) agiall jleuly sull 48yl Jumdl o e 138 5 cgllad) Gl sl Galay
O G iy Ul e glaall aras aladiind 8IS sl cile sleall alasial Gl o Ml AW
oSy Ladie 4l Laal 5 (50 iy el 138 oSty Lpaa) 0l o Jadd Zipal) il shedll
o ke (M), =0 S 1 E (Mt) = B (My) o «daisisle By (M), >0 Linse
Jaiile (F)p o @05 ¢ (F), Jh e gl 38 a
Dbl Aaalin Al 3 die sanie AN Aealdl) Al b s e Ll S Al g J V) (ailadl)
r S il o silaill Jae dhall e i Lo Wl a8l gll 6 2L J sea)
St — Soe(O'Wt—O.SO'Zt) (27)
daarall sy 8 9 .3.4.2.5

o gl gl 2 85 m s Aeanall (Wiener) s o pandll (S ¢(X) Lardiall dpsailly
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AX= adt + bdW (28)
Culfb sadua
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(X) DlSaaliny ) dlaal) (an) (gl ol Gl ) sdiall 38l cansall ((bdW) (S
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AX = adt + béVdt  (29)

<al_ai¥ly ((at) s Lehagia G ol w555 Ll (AX) O Lars «Ji (g LY LS (Uil
DAt s Lelsis ¢ byAL s W bl
(Tto) 3ugm (309 Jpa¥) Jaul 4S 2 4.4.2.5
;SN il e (X)) saial (Tto) 39w LS (S

dX =a(X, t)dt + b(X, t)dW (30)

Gaee oo ol GUA 5 ot s X e il Jaaas cadsiall Cala¥) S o (3l
adal Aals c‘gbd\ Y & cu\j GUa e dleall sda Croddiinl 285 daazall (Wiener)
.(Black & Schools) 5 sSu &3l i (e il JLall aui s cagusl) Jland cilSaalinn

il g (P Ftt>0 Q) Juaia¥) dalua I il (Tto) Aaleal (omls jl) oy jaill (Y1 a0
()t 45, 4S ) s (M) e>T

(< T JS(R) Liiall oY de sane 8 Lt Led (MF) 0< £ <T3535 00 o (Tt0) 35 s
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9 ode | ‘";Im\ ¢ all u\ [FEQY )@.k,p.u (Ft) & S A pdie Ol gy P (Ht)) (Kt) dua
Jaza g ‘uS ol W) Jaeas (Ito) By M« S Jaty! JM%AQJMQ Jai Hla
U ail e 6282 bl

dS = Sdt + 6SdW (32)
Lanigh) A5l all ASjal) anly Liayl dd g jeall s o sal lanly daladl 35 0l o8 4US (Ko
s Sl il e adadiall e 3l 4 (Geometric Brownian Motion)

== pdt+ oA (33)
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E

S
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= udt s dS = uSdt (34)




Aol Cul&iaiioll laAiwl dalioll WISl phliae 6)la)

bugia 939 ¢ ornb a5 93 (AS/S) Sl (2020 «nall () (0éAdE) s~ e i
(iS5 gV AL (s ke a5 (AL
48

% ~ N(udt, 0VaT) (35)
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Baamiall iV laia V) 3lSlas auly Wial Led) iy o slall 5 oy ) sl Adaalis g il g ey sal) o daliaa
A jliall et dllall cliiiiall el ) Jlaall 8 43 lall 2 <ol jall (e ) Cradiid LS
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