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Abstract:
The study aimed to identify the effect of the quality of senior management decisions on academics' resistance
to change at Al-Istiglal University because the quality of the decisions taken is of importance to the decision-
maker and the institution he represents in facing the various problems and challenges that the institution faces
in the light of dynamic environments and enhancing opportunities for it to achieve progress in the face of other
competing educational institutions. The study represents population of Al-Istiglal University. To achieve the
objectives of the study, the researcher developed the study tool (questionnaire), which consisted of (34)
paragraphs, and it-targeted academics at Al-Istiqlal University. The study found that there is a statistically
significant effect at the level of significance (a < 0.05) for the quality of senior management decisions with its
dimensions on resistance to change with its combined dimensions. In the light of findings of the study, the
researcher recommended the following: The need to involve academics when making decisions related to their
departments, and to ensure that these decisions are accepted, which will reflect positively on their performance
as well as encourage them by providing incentives and benefits to ensure their commitment to the change plan.

Keywords: Al-Istiqlal University; Quality of management decisions; Resistance to change.
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Abstract:
The study aimed to identify managerial skills and their impact on organizational conflict management / an exploratory study
of the opinions of a sample of individuals working in the Roads, Bridges, Water Drains and Transport Authority in Khartoum
State. Its importance was represented in shedding light on the need to use managerial skills as an effective management
method in the various business environments of organizations. Its problem became clear that the emergence of the
phenomenon of organizational conflict in business organizations has become an obstacle that many organizations suffer from
at the present time as a result of the multiplicity and diversity of its causes, and that these organizational tendencies and
conflicts, despite their different causes, types, and unity, undoubtedly lead to negative results, directly or indirectly, in the
performance of business in organizations. The study relied on the questionnaire as a main tool in collecting its primary data.
The study used the random sample method, where (30) questionnaires were distributed to a number of employees headed by
the Authority, with a recovery rate of (88%) out of the total number of employees headed by the Authority, which numbered
(84) employees. The study used the descriptive analytical approach and the SPSS program to analyze its basic data. The study
reached a set of results, the most important of which are: the existence of a statistically significant relationship between
administrative skills (cognitive, technical and human) and organizational conflict management in the Roads, Bridges, Water
Drains and Transport Authority in Khartoum State. The lack of resources and their scarcity lead to the emergence of the
phenomenon of organizational conflict in organizations. In conclusion, the study recommended the following: the need to use
skills (dialogue, persuasion and settlement, and effective communication) in managing organizational conflict in business
organizations. The need to provide all requirements and resources that help in reducing the emergence of the phenomenon of
organizational conflict in business organizations.

Keywords: Administrative skills; dialogue skills; persuasion skills; organizational conflict; causes of organizational conflict;
strategies for managing organizational conflict
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Abstract:

Research problem What is the current situation of Saudi exports of organic chemicals? What is the competitive
position of Saudi exports of organic chemicals in the most important importing markets? Almost Ideal Demand
System (AIDS) was used for the important 3 products under the Organic Chemicals Division with code 29: Cyclic
Hydrocarbons with code 2902, Acyclic Alcohols and their derivatives with code 2905, and Ethers and its derivatives
with code 2909 during the period (2000 - 2021). The most important results were as follows: - Saudi exports of
Organic Chemicals and their derivatives (Code 29) amounted to about 10.3 billion dollars in 2017, increased to
about 14.4 billion dollars in 2021, of which Cyclic Hydrocarbons (code 2902) represent about 18.40%. China, India,
Belgium, UAE, Portugal and Turkey are the most important countries Imported from Saudi Arabia, Acyclic Alcohols
and their derivatives (code 2905) are about 26.28%. China, Japan, India, South Korea and Belgium are the most
important importing countries from Saudi Arabia, and Ethers and their derivatives (code 2909) are about 26.42%.
China, Singapore, UAE, India, Indonesia and UAE And South Korea is the most important importing country from
Saudi Arabia, as they are the most important products under the main section, in 2021. The value of Saudi exports
of Cyclic Hydrocarbons (code 2902) amounted to about 1.6 billion dollars in 2017, increased to about 2.8 billion
dollars in 2021, and China and Belgium are the most important importing countries with a rate of about 48.68%,
12.32% of Saudi exports to the world, as an average for the period (2017-2021).

Keywords: exports; Saudi Arabia; organic chemicals; Almost Ideal Demand System.



http://www.refaad.com/

@iall )y "Hagianll SlglesSI" Al dualys Adadill 2 Bysgaudl Silysball e cdlall Jlgs s

sl 1
el diosaty Log adg Al whyobiall e Lagd slanedl 5yslazed LSy clldg cnliobially 7 Lidl JSea posis ) s9de dis Zp3gaud) (aud
Lasbaidl augis J (aud @ Aukladl Jagid) slaly baasll e cdladl 3 oldadl e L golazd ¥l LLadll goiune 39 Lelslse gz & it oy
2030 L) pe (siilary Lo 529 «J8Y1 e &I §50 J) W1 316 (pa Jadidl i Joell @bl § Bbasid) pe Slellaill dealus 3305 S5 (4
oo Bll1 80 g S5 ) cpalall Sy cballally oslallly LolesSdl cileliyall cilmiia (o Slhabiall sai Juady balall (olaml il

(2016 «res) bzl
oalall Glegima cbllally olulll clegima @glasSIl lmndl oyl (Ll Bugas 21 J) &daaill pe Logaudl Slyols pudis
(guid¥l) Zas, S 5leaHly 335015 (o)l Slegivma cniligyddly Al sl sl (Al gumdl Slmill (bSOl claally <Y (Jaill clase

(2012

@ o5 5leke 6.4 Lilaa « o> hlle 8 g 2022 54395 M (uasal] Boled Aals) adidl pe Byogaudl clysliall dagd cily 13y
ol I dos 5lide 17.6 Jlgzms Lilid « 5¥95 5Lile 22.9 Jlg> 2022 alall oo G a0l § Liasd o o § e goladl alall oo 13 42l
JI5 Y9 2022 aladl e S ol IS 8yasall aladdl (0 %35.3 goxi &9lesSIl bl JSCady %31 g Lasyl Ausisg ¢ golandl plall § S
el 2udlis adog celonsg mglmiing (yiall 29,39 Apaiatll Shuall yglaty « magadll Ay 8o laS (rums s Lasger s5eud 2p39ud)
(2022 Lasog¥l 3,al1) . laasell (o Ao gite Aajom 0uud3 IS (o U39 Aol 3lsudl 3 g0l
dlyud| A 1.1

Shaball mgily mewn Lesg Slysball A 8ale¥ Lumalinl whls J Juostll aloxa¥l P> oo Leoal it dl 28,511 sda detud
5 Lo Al 5Ll § At ) ASAL i3 Bas Leo BMILasly Hyogadl slazdl e qlae 31 (0 Bopaad] Tl cldasd W daasdl ol
83y91ull Blousdl @al 3 Lgsaall SlglesSl (yo 2psgaudl wilyaliall qudliddl aussll 5o Log S8guaall SlgleuSl (yo Zpsgaudl cilyaliall 28l
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Akl ag Augllall BaSl s e ABMe 392y ey siedlidl @
sl o Jad dlatl z3leig Jlgs (pe dpuall g
(Chem & Wang, 1994) :45¥! 3,54all isLs :Engel Demand System (i) z 355 -

n
InYi=a+Z7zij INP+BilnY+ g
j=1
A Bileadly « uilmidly (48U 5948 5929 L} 23

(i)_n a, =0, (ii)zn:ﬂi =1, (iii)izn;”” =0,(iv)r, =70 # ]

i-1 i-1
[Bi= a8l 259,41 - T = abs el 359,40 - M= Ay adl 29, - :JLZJ\S Sbig ey

Q@ LSl z 3Ll (0 atasg (Seater & Santomero, 1981) Partial Adjustment Demand System (8giat) sl Jasadd! 3905 -
A Lagall iy cdlall a3

n
Y=o h+ D 7 Pek+BiVet (1-4) Viat &
j=1
A Bleidly ¢ bzl (48Ul 5948 g9 ‘3 EIIEYY

(i)Z:ai = O,(ii)Z:ﬂi =1,(iii)Z:7rij = O,(iV)ﬂ'ij =70 # ]
i=1 i=1 i=1
Bi (Yie / Yo) = alasyl Lol - m (Pj-1/ Ye) =alslazdl gLl - T (Pi-1/ Y :Ebj.w.” gl - JLL‘S <big ) Gl 9
slall gull 3 sbgyll e Jgwaml A e wligyll i euisy padll gall g el
YK zigaill Al Lapally ((Working, 1943) Working 7z 395 -

wi=ai+ Bilog E + &
LY wid e guo § cll3g 1= aludl IS e Bl cd o LS (sl u> €« asandl GLasy) Jlex] E o daludl (e Blasy) L Wi o>

n n
D=1 and > B =0. 4w
i=1 i=1
detay dadw éi e cdbatl o z3sadl lda (5 44y (Khicher, 2017), (Anwar & Ali, 2012) :Rotterdam demand System (a!3y3s;) z 395 -
LW 23 gaill uotis 5Sasg Qi = £ (P, o, Py ¥) s JUIIS Clllal 2015 03955 0y o SN 5LsH5 6591 akuadl ol caladl yae e

n
Wi DQit = 0 +Z7Zij DP;: + 3 DQ
=l
A 4l paey Siledlg « uilzilly (ALY 5548 3929 L_g EIIRYY

(i) D e =0, B, =1 m; =0 (ii) inij =0 (iii) 7y = mj; i#] (iv) mi< 0
i=1 i=1 i=1

j=L
Bi / W = aslasyl asg Ll - TCij/ Wi = dabolagll 459,40 - TCn/W*it =4yl Ag,ll - :JLIJ\SQL'@)_U NPPES Y
(Barten, 1992), (Sherafatmand & Je¥ly (a13,395) #3se3 (s Lauls 9a9 :Barten Mixed Demand System lalisell (¢3;L) 735 -
4gY aall isLy (Baghestany 2015)

n
W*it DQit=o + Z”ij DP;: + Bi Dq*t + 01 W*it D Q*t + 5, W*it D(Pit/P*t) + &
i1
1o Byle GS}&.’J‘ el |A..\.a.ll =3 Q}S._@
Ho 01=0 & &2=0
Ho d1=1 & 0&,=1

Rotterdam Model
AIDS Model

¥ bl aue g Jilelly «uilmilly (ABLSY 3948 929 § 239

(i) Zn:ai - O’Zn:ﬂi :1’Zn:77ij =0 (ii) iﬂ'ij =0; (iii) m; = my; i#j (iv) Ti< 0
i=1 i=1 i=1 j=1
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= i=1
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n
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=

Deaton, Mullbauer ¢y (S a9 g4Il Almost Ideal Demand System (AIDS) Jia¥! 4 bl 73905 pladeiwl @i tausiwd |z 3 g0l
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B> e ab S 04eS (50 Yoty Ball e GLaSYT o] (0 Lwomt 8l calaal e BLasY Resd (e g 3gaill toznsy Aslasll
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¥ I @ z3geidl Lelis (Ses9 .(and Koo, 1994

E
Wi =ai+ jyiiLn Pj+ Bi Ln ( J + & 1)
index

bl @8 IL it @3 088 100 0,0045 J Ligais drgu9 Jas e 929 LN (Pindex) = ot + Zx o Ln Pt %% 2% yi LN P Ln Py
) AsSWi ¥ cl3gLin (Popi) = ZiW'i Ln Pi s a5 e as ) ol 8 plasiwl ae Ln (Pspi) = Xi Wi Ln Pi Stones Price Index ((gix)
:FYE (1) Usball mias Jlls Wi = Yo (Wie + Wien) tda> cz3gaidl 3 ¥ JSLal) Sz Y (G BlasYl Awdg o¥oslall RS

Wi=ou+ijijLn Pj+Bi Ln E + &j 2
spi

3 Jass g (2) Aslall e allally ol Lag, a1 e s (3 U3

Yioi=12%2iyj=0%2iBi=0 Additivity 2Ly Ly, 4 -

2ivi=0 Homogeneity _uil=il Logyis -

Yii =vji for i#j Symmetry il bgys -

i) 1= Glasy) gaame oo boyd Bams ALY bgyd euad Cuo codlall &ykas ae Gdilato g3l Jazes Ll § bogyidl sia duaal a9
Slutsky Condition ((Sudilu) byd 3az=zd bl bgyd Lol ccdladl Joo uiloms (pasiaid uilmsdl bogyis Lol (Wi =1
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P>|z| z Coef P>|z| z Coef P>|z| z Coef P>|z]| z Coef
0.000 -5.890 -0.607 0.771 -0.290 -0.130 0.000 4.830 2.157 0.090 -1.700  -0.420 a
0.005 2.810 0.079 0.079 1.760 0.213 0.214 -1.240  -0.151 0.037 -2.090 -0.141 LnP;
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P>|z| z Coef. P>|z| z Coef. P>|z| z Coef. P>|z]| z Coef.
0.041 -2.040 -0.427 0.000 -5.060 -1.648 0.000 3.970 1.238 0.000 9.880 1.837 a
0.284 1.070 0.115 0.644 -0460 -0.077 0.512 -0.660 -0.104 0.481 0.700 0.067 LnP1
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0.003  2.960 0.035  0.000  8.930 0.126  0.000  -14.260  -0.254  0.000  4.400 0.093 Ln(E/Pspi)
0.65760 0.82900 0.94270 0.69420 RSq.
42.25 106.64 362.00 49.93 chi2
0.00 0.00 0.00 0.00 P

(055ad) euliall 03,1 Popip « soliall IS oo Aaludl e JSTI BLsHI E el yiuall (0 2aladl yaus Pieileglll In: el OL: 445 S
Acyclic alcohols and their derivatives, code 2905 Lzlatdug 4aloM) o¥e =S
Source: http://comtrade.un.org/db.

36
. Global Journal of Economics and Business, 13(1) (2023), 30-42



@iall )y "Hagianll SlglesSI" Al dualys Adadill 2 Bysgaudl Silysball e cdlall Jlgs s

(2021-2000) 57all I35 vl Bguedd Lplitng i ¥y ST cr0 Lr3gaudl Slysliad A8Lasyly dpabolanlly &yaudl i k1 :(6) Jsn

Wi a8lasyl agyl Aablanlly duypaudl Tyl sl
€ expend Singapore Iran Canada Saudi Arabia
54.92% 1.169 0.234 -0.124 0.051 -1.372 Saudi Arabia
20.93% -0.215 -0.262 0.244 -2.225 3.103 Canada
12.26% 2.030 -0.190 -1.156 2.077 -3.462 Iran
11.89% 1.294 -1.423 0.305 -0.222 -0.174 Singapore
ZiWi € expena =100 Z3geil) s (e il

A8Lasl 459,11 € expend « BLasY) (ye Bygiad) Aalud! yms Wit p 45 >
(5) Jgz o s il

%52.67 dls> @sull copaidl aly a8y GLLI Goadls usgaudl Auslill Joudl ol I yels Lindlog Willl oo IS pad : GLLII Ggudl @
el ae (I LLad) 7350l 8 laS e 5335 0l (Siay yadtl] (SUie 3529 pute @3 adg et il (e o %14.726 <%22.21 .%10.40
(z3seil) dxio (o 3amtl (03 LS Bilatlly  uililly (A8LSYI bog iy (o lidly dlg sLasl gins pue (o uSTl @3 LeS o (Al asseill auies
0.01 gins Goiums Lic z3gaill Ligias oid LeS

sz Laylad 3350301 o ) Bgdl 1da & Busgadl (o 8yiall (2905 555) Lplatdag Ludlodl s c¥sS e Apaadl cllall ligye pdds
Lol (e alaie p8) Geadl I O s cudls 3 Zaluo LT (g 1dag <%0.037 sz Bad! i & Lole callall 5505 ) g352 %1
(LLazaYl

(S5 0al9 Ll g LisllT) AudLill Joudl (o 8yusall (2905 55S) Lirlaidung dualondl s g€l slaed 8L oof Auabolaall cllall ligye pdd o 3
e %0.166 .%0.175 %0.007 sz Zusgall (o 8ysall (2905 555) Lirlatdmg dualoell e g€l e cllall 3505 ) 6332 %1 Jss
e bl a3 gl 655 %1 Jlgzm 2usgandl (e 8yuall (2905 355) Lplatdag Aualadl e c¥exSI slased 8315 L8 651 42 (a9 il
ci Al e %0.187 (%2.694- %0.236 Jlsxs (IS 5019 Loy Lilll) dudlill Joull e 3yiiall (2905 55) Lplaiing dualnll e ¥sxsl
el 4] A8Me (31 ALl (0 aliliy (Sopa¥lg aIllg UL il slad 3505 die (g3 gaud) iiall 2] 28e S99 00 ] iy Lo
(gasrad) gl jlad 5L D> § (Koyally SUYI

I 6082 %1 sy Ggaad! 1ia § (2905 38) Lirlatdns dualoel pe c¥exSIl e Lagaodl Blasyl Jloz] 5L5 of 28lasyl &gyl (o manty LeS
I Agole Aalus Lel J) sy 03 A1 a¥1 %0.328 gy 2uosadl (0 3yiiall (2905 555) Lelatdng dualall pe c¥exSIl e GLasl 815

(8.7) Joiz oo ity LS ell3g cGguudl

(2021-2000) 5 fall JMs ‘_;L,Lg.ll Bl Lplandin g 4alod| c¥g STl p0 dyngaud! olyaliad Jied! it Tiged @Li.y (7) g

USA Malaysia Germany Saudi Arabia T
P>|z| Z Coef. P>|z| Z Coef. P>|z| Z Coef. P>|z] 4 Coef.
0.010 2.580 0916  0.000 -4.780 -2.989 0.004 2.880 0.645  0.000 3.620 2.428 a
0.415 0.820 0.031  0.000 -5810 -0.392 0959  0.050 0.001  0.000 4.970 0.360 LnPy
0.638  -0.470 -0.012 0431  0.790 0.035 0.519  0.640 0.010 0.484 -0.700 -0.033 LnP>
0.052  -1.940 -0.053  0.335  0.960 0.047 0703 -0.380 -0.007 0.795  0.260 0.013 LnP3
0.000 -14.340 -0.080 0.000 5.670 0.056  0.002 -3.040 -0.011 0.001  3.340 0.035 LnP4

0.906 0.120 0.007  0.000 3.620 0.391 0.253 -1.140 -0.044 0.002 -3.060 -0.354 Ln(E/Psp)

0.93050 0.73370 0.66030 0.79540 RSq.
294.53 60.61 42.76 85.55 chi2
0.00 0.00 0.00 0.00 P

(0s5ud) wlsall 03,1 Popi e sobiall IS o0 daludl (e S BLSYIE (iiall (o daladl yai Picoansle gl Int ccglall OL: 443 S
Acyclic alcohols and their derivatives, code 2905 L#latiug 2l o¥g =<

Source: http://comtrade.un.org/db.
(2021-2000) 5 fall JMs gL.Lng B gud! Lalaidn g udlol ¥ 9Tl (0 A gad| ol yobiad 48LasY1 g dalslantly LJMJI Sbgyd!:(8) Joua

Wi € expend 2505y gyl EPR S PERC M PPN EAPNL}
USA Malaysia Germany Saudi Arabia
52.67% 0.328 0.166 0.175 0.007 0.037 Saudi Arabia
10.40% 0.575 -0.041 0.031 -0.858 0.236 Germany
22.21% 2.760 -0.008 -1.181 -0.027 -2.694 Malaysia
14.72% 1.049 -1.552 -0.374 -0.085 0.187 USA
ZiWi € expena =100 ziseill Ao o0 Baz=i]

A 8Lail 459,11 € expend « BLasY! (o 8ygicd) Aaludl Copai Wit pdid S
(7) doz o e 154l

37
. Global Journal of Economics and Business, 13(1) (2023), 30-42



@iall )y "Hagianll SlglesSI" Al dualys Adadill 2 Bysgaudl Silysball e cdlall Jlgs s

ple Y93 5Lle 6.0 Jls> Jl cmazil 2017 sle ¥ Hlle 6.2 Jls> Lao Zpagaud! clpsliall Aagd il (2909 358) Lrliidug o)1 3.2
%12.97 %44.82 Jls> cuily Lwds (2909 355) Lirlaziiag Sl A 551l Joall wal |gdliiws uall (oo US ptady «3=lll (1) Jouz -2021
3L (3) Jodz o0 ity LS sy el (e (2021 -2017) 5 el Jowg2aS Lo @llall dsgandl wlyobio (0
%45.16 o> 3gudl canaidl 3l a8y duall Gudls s gaudl LudUll Joudl al 18 palg 2o gzl LyoSs Lisdlls oo IS iad gl Ggud| @
coilzdll pue G L) 7 5geill 8elaS e 1355 o) (Say padall (Slike 3929 a3 89 iUl e 0] %25.58 .%16.53 .%12.74
(zdseil) dxio (o 3amtl (03 LS Bilatlly  uililly (A8LSYI bog i (o lidly dlg 5lasl gins pue (o uST 03 LeS o (Al asoill auies
lda @ 2usgaudl (e Byiall (2909 368) Llatiwg Sl A e Gpaudl clball Bligye A439.0.01 Ligina Sgiums dic z3geid Ligina il LS
lige oy coalls 13 Aals LT qay 129 %0.794 lgxy ol 1da § Lole llall (olases) ) 6050 %1 oz Lajlasl G 85l o I Ggeed)
RETON |
(S5 3alg Byl LysSy Lyla) 2udlikl Joull cpa 8yasall (2909 555) Lelandag SIAY Hlasd 8505 oof Auablashl cdlall iligye sl o> (3
09 il e %0.416 %0.500- %0.303- gz ussadl (o 8ysall (2909 358) Lelazdg Sl e callall 15 I g352 %1 gz
(2909 555) Lelaziuag Y1 e calladl 55 ) 6352 %1 Jlszms &2l (0 Byl (2909 555) Lelatday Sl AN Hlasd 3305 lé 6,51 4
AM>] A8V 3929 O I pdy Lew e Al (e %0.722 % 1.117- %0.732- gy (IS 5al9 2 gimll LysSs Linlls) 2wslikl Joudl po 8yusall
gosaudl gl sland 3505 Al § (Kol miield L] 28Me (63 2Ll (o dlyliy (Sl il Hlaed 8505 i (g0 92udl miiell
BLasyl 8303 ) 633: %1 Jlss Gl 1da § (2909 365) Lelaniueg SlAY e Gasdod! Blasyl ez 5oL of Ludlasi) Dg,l) (e ety LS
oo quaty LS ellg (Ggadl e Aale Baluo LT J) adia a8 ol a1 %1182 Jlgzms Lsgadl (yo 8ysall (2909 555) Lirlazdms Yl e
(10.9) Joux
dls> @sadl ol 3l 18y ¢ o9dlinadl Boudl Lpagaull Audlll Joull wal Kosaly Lixdlag il (o IS piad i g 9dlidud! Ggull @
pae (Gl Lo z3saill 8:laS e 4355 0 (Say ppaasll JSLie 5529 pue @3 A8y il e o) %6.02 <%8.54 %3.58 %81.85
Lo o0 Gamill 03 LeS ¢ Jilanlly ¢ uilxtlly ALY Log iy palielly s sLas] Lgins pus (o ST 05 LS« (aadall asssill aute g « il
0.01 Lgian Goitun die 7390l Liginn ol LeS ez 390l
6352 %1 gz Laslal § 830301 o J) B! 1 § Zp3 9l (10 Bysall (2909 355) Lirliidiag SIAY (e &yl cllall il e pdds
Bl e Gy b 13 Aalas L (129 %1.580 Jlgy ol i 3 Lole cllall (olases)
%1 Jlsms (S5mly Lidleg dil) Audlidl Joudl (e 3yiiall (2909 558) Llaziiag ol Y1 slaed 8oL of duaboladdl llall ligye add o> 3
&3 4z (a9 Al e %0.110- %0.253 %0.032 Jlsoxs Zp39aeall oo 3youall (2909 358) Lrlaidueg cl sl e calladl a5 ) 252
5yiall (2909 555) Lelatday SlAM (e calladl pa3 ) 6350 %1 Jlsoms Luosaudl (e 3yiiall (2909 555) Lelatduag Sl AN slawd 3L oo
39l miiall A=) AMe 5929 oF ) pda Lea e Ul e %0.403- :%4.915 (%2.211 Jlgzs (Ksyaly Lillay siedl) Awdlidl Joudl e
gasaudl gl sland 3505 Al § G0llg sutid! minell AdM] &8Me (6,331 ALl (o dlsliy (W9 sl dl el 3ol e
BLas¥ 5565 5382 %1 Jlszs ol 1da § (2909 35S) Lirlaidng A e asaodl Glasy) Jlez] 8505 of udlaill Lig,ll e zuaaty LeS
oo ity LS cldg «Ggaadl e 2pale Zabue Ll Y] adiy 08 (601 1o¥1 %1.216 Jlsxy &p392dl (1o Byiiall (2909 558) Lirlaniiag il Y e
(12 ¢11) Jou>

(2021-2000) 5 fall S Ml Bgud) dilandiag Y1 cre Adgaud! Slyabiad Jia¥l cllall 79 il :(9) Jors

USA Rep. of Korea Malaysia Saudi Arabia sl
P>|z| 4 Coef. P>|z| 4 Coef. P>|z| 4 Coef. P>|z] b4 Coef.
0.000  6.520 1.229 0304 1.030 0.231 0911  0.110 0.021  0.031 -2.160 -0.482 a
0.031  2.160 0.148  0.008 -2.640 -0.215 0361 -0.910 -0.063 0.107 1.610 0.130 LnPy
0.073 1790 0.064 0.811 -0.240 -0.010 0.043  2.020 0.073  0.003 -3.010 -0.126 LnP:
0.905  0.120 0.014  0.298  1.040 0.141  0.620  0.500 0.057  0.115 -1.570 -0.212 LnP3
0.000 -4.800 -0.220 0.003  2.990 0.164  0.001 -3.270 -0.152 0.000  3.850 0.209 LnP4
0.008 -2.660 -0.081 0.066 -1.840 -0.067 0.033  2.130 0.066  0.023  2.270 0.082 Ln(E/Pspi)

0.78280 0.53310 0.56360 0.74080 RSq.
79.27 25.12 28.41 62.89 chi2
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Abstract:

COVID-19 pandemic has been highly detrimental to both the overall economy and the financial performances of
firms in all sectors. It has placed increased pressure on the manufacturing capacity and supply chains throughout
the world, but it has also provided new opportunities for the logistics industry to make advancements in
ecommerce. This study analyses the financial performance of 130 Saudi firms that listed on the Saudi Stock
Exchange in order to explore those dynamics which belong to the following sectors (energy, material, industrials,
consumer discretionary, communication services, consumer staples, healthcare, financial, information technology
and utilities). To facilitate comparison between several ratios in 2019 and 2020, the Wilcoxon Signed Rank test
was conducted. This study determined that there was no improvement to any of the 130 listed firms in the sample
during this time, which is reassuring for businesses in Saudi Arabia, as over the same period, the Saudi Economy
shrunk. These findings are useful for businesses to plan for Covid-19 like disruptions in the future.
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1. Introduction
1.1 Background to the Pandemic

Modern-day businesses operate in a dynamic environment where there are constant developments in the
environment that pose new challenges for the business. Whilst businesses develop plans to respond to such
challenges, at times the challenge could be “severely disruptive” in nature (Lin et al,, 2021). One such challenge was
COVID-19 pandemic that disrupted the entire world in a short period (Shen et al., 2020).

On 31st December 2019, the World Health Organization (WHO) received an alert from the Chinese health
authorities about pneumonia of unknown origin in Wuhan, China (Mohan & Nambiar, 2020). By 7t January 2020,
the virus was isolated and the WHO temporarily named it as 2019 novel corona virus (2019) (Lin et al,, 2021).
According to Shen et al. (2020), on 11th January, the first death occurred from it in China and the WHO declared it
to be a Public Health Emergency of International Concern as it was highly contagious, caused infections at a large
scale, and was difficult to contain. The large-scale infections overwhelmed health systems and to halt the spread of
the virus, many countries implemented lockdown measures (Jahangir et al, 2020). According to Jahangir et al.
(2020), the lockdowns were justified considering that prior corona virus infections in the last two decades, Severe
Acute Respiratory Syndrome (SARS-COV) and the Middle East respiratory syndrome (MERSCOV) resulted in
pneumonia and had high fatality rates. Thus, based on lessons from managing similar diseases in the past,
lockdowns were implemented where only the essential services were operational (Alsamhi etal., 2022).

Due to lockdowns and social distancing norms to reduce COVID-19 pandemic, whilst the pressure was reduced
on the health system, however, several businesses were impacted due to restricted movement. Whilst governments
globally encouraged people to work from home by using online technologies, however, not all roles could be
performed online. As a result, whilst all industries were impacted by the pandemic, some (including tourism,
aviation, and hospitality) were impacted severely (Xu et al., 2021). The cascading severity can be explained using
the following example. Consider a tourist destination that was under lockdown: mediums of transportation
(airlines, buses, trains, etc.) were not working, shopping centers were not operational, hotels and restaurants were
not operational, and events and associated business were not operational. These are some directly impacted
industries. Also, industries like banks, FMCG, and IT services were impacted as they were supporting the tourism
sector. The reduced client requirements for services industries forced them to reduce their costs and let go of
people, which increased the severity of the crisis as people had lower money to spend on activities like tourism,
even when the lockdown and other restrictions were lifted. Thus, what started as a health crisis evolved into an
economic crisis as well (Wu et al., 2021). As of 15t July 2022, there have been over 6.35 million deaths reported
worldwide with estimations of the actual number being much higher as many countries are considered to have
underreported deaths (WHO, 2022). According to the World Bank (2020), the global GDP contracted by 5.2% in
2020, and the economic impact was not uniform across all countries.

The above example showed that the impact of the pandemic was not uniform across countries and industries.
Therefore, there is a need to examine the “Impact of Pandemic on Saudi Businesses” because Saudi has an important
place in the world economy due to several economies being dependent on Saudi Energy.

1.2 Importance of Saudi Energy to the World

For the Saudi economy, the energy sector serves as its economic backbone as with 15% of the world’s proved
oil reserves, the country is the world’s largest producer (approximately 12 million barrels per day) and the largest
exporter of oil (approximately 70% of total exports), which accounts for 53% of government revenue. Since 2015,
the production use of natural gas is also increasing, which is replacing crude oil usage globally (EIA, 2021).
Conventionally, it is considered that the availability of oil and gas has served a key role in establishing a cordial
relationship for Saudi Arab with other countries globally that are heavily dependent on oil and gas from Saudi
Arabia. Also, the money from the oil and gas business is being utilized for development in other sectors including
banking, real estate, tourism, and others (Bahgat, 2013). Since 2016, as part of its National Vision 2030, the country
is reducing its economic dependency on oil and gas and is exploring renewable sources of energy and also investing
heavily in other sectors; however, oil and gas energy still drives the country’s economy (EIA, 2021).

1.3 Saudi Government’s Response to the Pandemic

Saudi Arabia had to face the impact of the pandemic on two fronts: reduced supply capabilities and reduced
global demand for oil and gas. The first COVID-19 case was reported in the country in March 2020 and within 34
days, over 2,400 people were infected. The country’s government imposed strict lockdowns by encouraging remote
working and advising businesses to allow only essential people at the office location. These strict measures ensured
that the virus did not spread much (Alrashed etal.,, 2020). However, due to reduced global mobility, the demand for
fuel was reduced. This led to a problem of excess production, so OPEC (The Organization of the Petroleum Exporting
Countries) reduced production to reduce oil inventory levels and stabilize oil prices. The country reduced its
production by 3.1 million barrels in a day from April 2020 to February 2021, when it gradually started increasing
production and the demand for fuel increased (EIA, 2021).
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Whilst the country’s economy contracted by 4.1% in 2020 primarily due to reduced oil demand, overall, the
Saudi Government can be considered to have responded well to the pandemic (Alrashed et al., 2020).

1.4 Study Objective

With the foundation of the effects of the pandemic on different nations and enterprises, this study will
endeavor to investigate how the financial performances of different Saudi Arabian firms have been impacted. This
will be done by understanding how various financial parameters across industries in Saudi Arabia varied over the
period 2019-2020 and conducting statistical tests to draw insights.

2. Background Review

Before conducting an empirical study, it is necessary to review existing literature to identify gaps in the area
and develop a theoretical framework to guide the study.

2.1 Impact of Pandemic on Various Economies

As mentioned earlier, what was initially a health crisis snowballed into an economic crisis with different levels
of severity observed across various countries. The response adopted by most countries was lockdown which, whilst
necessary to curb the spread of the pandemic, also led to an economic shock (Alsamhi et al., 2022). The impact of
the pandemic was felt on both the supply and demand sides of an economy: Due to lockdowns and personal
decisions of employees to not come to the workplace, there was a dramatic reduction in the volume of production
of goods and services. At the same time, reduced earnings, job losses, and uncertainty led to a dramatic decrease in
consumption, especially in the early part of the pandemic (Soyres et al., 2022).

As mentioned earlier, the economic impact of the pandemic varied across countries and industries. According
to Dey-Chowdhury et al. (2021), the UK was the worst impacted country amongst G7 members (Canada, France,
Germany, Italy, Japan, UK, and USA). Thus, if a country has businesses that require face-to-face interactions (for
example tourism), the severity of the pandemic was high, as the structural composition of an economy plays a key
role in determining the economic impact of the pandemic. According to Soyres etal. (2022), in advanced economies,
service consumption fell dramatically and started recovering slowly once the restrictions were lifted and vaccines
were widely available. On the contrary, consumption of goods reduced marginally and had a strong recovery. Dey-
Chowdhury et al. (2021) added that whilst regular government expenditures decreased in all countries, however,
government spending increased in providing fiscal stimulus and spending on the healthcare system. According to
Dey-Chowdhury etal. (2021), the drop in household consumption resulted in economic contraction to a large extent
amongst the G7 countries. Household consumption besides being a function of earnings is also dependent on the
strictness of movement: Amongst the G7 countries, UK had the longest and strictest lockdown that could have a
significant role in reduced household consumption and reduced GDP (Dey-Chowdhury etal., 2021).

Karim et al. (2021), using the example of Bangladesh’s economy, highlighted that prior to the pandemic too,
the banks in the country were not doing well and suffered from liquidity risks. With the pandemic, the businesses
faced difficulties in repaying loans and as a result, non-performing loans increased, which further impacted the
financial health of banks. However, the conditions did not worsen as there was low demand for new loans due to
limited activities across the economy.

Shen etal. (2020), using the example of China, identified that there was a considerable negative impact on the
stock markets in the initial phases of the pandemic. Also due to lockdowns, many businesses were not operational,
thereby causing a raw material shortage in many sectors. In China, all sectors were impacted as goodwill
impairment was introduced by businesses. Also as argued by Xu et al. (2021), there was a significant negative effect
on import and export cargo throughputs, thereby impacting the logistics and shipping sectors and impacting the
international markets too.

In the Indian context, as identified by Goswami et al. (2021), tourism, aviation, auto, and transportation were
severely impacted by the pandemic. This could be attributed to the fact that there was a strict lockdown imposed in
the country that disrupted lives at large, especially the industries that employed daily wage earners who were let
go and had to travel 1000s of kilometers without proper transportation (Goswami et al,, 2021)

The above discussion infers that the impact of the pandemic was not confined to a particular country or
industry. All industries suffered due to disruption in demand and supply. For many businesses, this disruption
required that the production of goods and services is adjusted accordingly; however, considering the restrictions,
production had to be halted at times and at other times there was a depletion of inventories. Therefore, for any
study on the topic, there is a need to narrow it down to become more country/industry specific to get useful insights.

2.2 Literature Review & Hypotheses Development

A substantial body of research has been compiled on the impact of COVID-19 pandemic on the financial
performances of firms throughout the world. This paper references some of the most prominent works.
Hadiwardovo (2020) conducted qualitative analysis of enterprises ‘pandemic-era financial performances and found
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that crowd-dependent sectors experienced the worst effects. Examples of such sectors include tourism and
businesses linked to the tourist industry such as hotels and mass transit, and tertiary product companies with sales
being led by credit institutions, property, and public savings funds. Levels of business activity also dropped
significantly in the energy industry, placing the sector under extreme pressure.

A variety of other industries have also been impacted in different ways by the pandemic. Industries such as
product delivery service providers, internet providers and cellular operators, emergency credit providers, and
health insurance were afforded an opportunity to capitalize on the restrictions placed on society during COVID-19
pandemic. In the health sector, companies were able to profit from pandemic-related products including masks,
hand sanitizers, disinfectants, and soaps. According to Al-Mansour and Al-Majmi (2020), whilst the food industry
maintained stability throughout the pandemic, businesses had to modify their approaches in relation to ordering,
payment, and delivery. Due to its qualitative nature, the data available from the Hadiwardovo (2020) study is
limited.

A number of researchers have reported that the financial performance of Chinese enterprises was severely
negatively impacted by COVID-19 pandemic (Shen et al, 2020; Rababah et al, 2020). The cause of this was
determined to be a drop in total revenue which had a knock-on effect on the ROA. A general consensus amongst
the researchers was that in the first quarter of 2020, some of the sectors most badly impacted were catering,
transportation, and tourism, with the production, operations, and sales departments experiencing the greatest
decline. According to Rababah et al. (2020), COVID-19 pandemic was most detrimental to small and medium-sized
enterprises. They further maintained that the most significantly affected sectors and areas experienced the
greatest deterioration in financial performance. Shaik (2021) reported comparable outcomes in a Saudi Arabia-
based study.

Devi etal. (2020) investigated how the financial performances of Indonesian listed companies were impacted
by COVID-19 pandemic. They found that during this time, for public firms, the leverage and short-term activity
ratios increased while the liquidity and profitability ratios decreased. Additionally, the liquidity and leverage ratios
remained relatively unchanged. However, comparisons of the periods before and during the pandemic showed
that the profitability and short-term activity ratios of state firms differed significantly. In the consumer goods
sector, the liquidity, profitability, and short-term activity ratios all increased, but the leverage ratio decreased.
Conversely, the liquidity and profitability ratios of the real estate and property, construction, trade, finance,
services, and investment sectors decreased. Khatib and Nour (2021) drew similar conclusions in their Malaysian-
based research.

Other studies were performed to investigate and assess the impact of COVID-19 pandemic on a variety of
sectors, focusing particularly on firms’ financial performance. Research examining logistics and supply chains
generally focused on the sectors’ viability (Van Hoek, 2020; Ali etal., 2021), but there has been minimal evaluation
of how logistics companies’ financial performance was affected. Actually, the first attempt at exploratory research
on this topic in this sector was carried out by Atayah etal. (2021) in their study of G20 countries. They found that
logistics firms’ financial performance was significantly better during 2020. Overall, the country-based findings and
the primary results concurred, and they reported that 14 of the 20 countries’ logistics firms experienced
substantial increases during the pandemic. Germany, Korea, Mexico, Russia, Saudi Arabia, and the UK were the six
countries that experienced a decline in the financial performance of logistics companies during this period. This is
in line with the second theory.

Essentially, a company's financial performance is an indicator of its success in relation to a variety of factors
including revenue and operating costs, assets, investment returns, and debt structure. Any changes in the financial
performance of an enterprise will garner the attention of the stakeholders. Such changes could involve cash flow,
financial position, and profit or loss. Hence, all talks surrounding financial performance encompass more than one
period. The basis of acquiring relevant information and evaluating financial performance for both internal and
external stakeholders is the analysis of the firms’ financial statements. Essentially, this encompasses analyzing the
financial data contained in the financial reports. According to Fraser and Ormiston (2016), there are four financial
ratios that provide an insight into the firms’ level of success: (i) Liquidity ratio, which indicates the capacity of the
company to meet the short-term liabilities (its debt); (ii) Solvency ratio, which indicates the amount of company
assets that are financed by debt (its leverage); (iii) Activity ratio, which indicates the capacity of the company to
produce profits; (iv) Profitability ratio, which indicates the capacity of the company to produce profits.

In addition to indicating the capacity of the company to produce profits, the profitability ratio is also a measure
of its efficiency. The three most commonly employed profitability ratios are: (i) Return on Assets (ROA); (ii) Return
on Equity (ROE); (iii) Return on Sales (ROS). They inform about the asset equity and revenue productivity in terms
of generating profit. Moreover, the future capacity of the company to produce profits can be ascertained through
future projections of these ratios.

As per Fraser and Ormiston (2016), the receivable turnover ratio is the short-term activity ratio as it is
employed to examine the working capital as it analyses how quickly a firms’ receivables transform into cash. A
higher receivable turnover correlates to higher cash receivables and consequently, higher profits for the firm.
Conversely, as highlighted by Notta and Vlachvei (2014), slower receivable turnover equates to lower profitability.
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The capacity of an enterprise to pay its liabilities falling due within one year is given by the liquidity ratio. A
predominant liquidity ratio is the current ratio, which offers a comparison between current assets and current
debt. Firm management will evaluate the firms’ performance in terms of the profits produced via operational
activity, wherein a high value current ratio is preferable. However, an excessively high value indicates the
underutilization of funds, meaning that profits are not being optimized, which is obviously not a favorable scenario.
The current ratio can indicate the ability of a firms’ liquidity to employ its assets to cover its liabilities in the short-
term, which ensures the long-term sustainability of the firm.

The leverage ratio gauges the firms' ability to meet all of its obligations. The debt-to-equity ratio (LEV)
facilitates this measurement. This ratio reports the capital structure, which is comprised of debt and equity. The
solvency ratio shows the funds required to meet all or part of the obligations. This ratio establishes the firms’
ability to clear both short and long-term debt. Creditors, particularly long-term creditors, pay a great deal of
attention to this ratio. A smaller LEV value indicates a better firm state. Under ideal circumstances, the firms’ total
capital should exceed its total debt.

During the financial crisis, along with interest costs increasing, the purchasing power of people decreased,
which caused massive reductions to net income. Consequently, the profitability of a company also decreased
dramatically. Declining people's purchasing power directly affects the overall sales of a company. When sales levels
drop, profits are reduced. This is also the case if the company is unable to decrease operating costs.
Istiningrum(2005)used returns on assets (ROA) to report huge variations in the profitability ratios of service firms
in the post-financial crisis periods and highlighted that the average ratio decreased. Rofiqoh(2001)examined the
financial performance of public firms listed on the Jakarta Stock Exchange and found that it worsened in all sectors
during the financial crisis, particularly in relation to the ability to generate profits, as evidenced by a substantial
decrease in ROA. Additionally, Shen et al. (2020) concluded that COVID-19 pandemic was highly detrimental to
the performance of listed Chinese firms, which is attributed to a reduction in the total revenue, thereby impacting
decreasing ROA. Accordingly, the first hypothesis is put forward as follows:

H1: The COVID-19 pandemic is detrimental to profitability.

It is highly probable that the economic downturn will affect the financial performance of the industrial sector.
A consequence of COVID-19 pandemic was the reduction in economic growth, which created an economic crisis
that negatively affected peoples’ purchasing power. Consequently, there are numerous non-collectible client
receivables, which has harmed the cash flow in the firms. However, as the economy further declined, there was an
accumulation of supplies. Calculating the liquidity ratio utilizing the current ratio produces a higher liquidity ratio,
which is an unfavorable indicator. In the body of research, investigations of how an economic downturn impacts
the current ratio have returned varied results. Bintang et al. (2019) included the current ration when drawing
comparisons between the periods before and after the financial crisis. Employing the current ration,
[stiningrum(2005) reported a significant decrease in the liquidity ratios of the company during the financial crisis.
Based on this, the third hypothesis is proposed:

H2: COVID-19 pandemic is detrimental to liquidity.

During a crisis period, a steep decline in sales will affect the cash income from cash sales transactions and the
company profits. The resulting lack of cash availability means that the capacity of the company to meet its
obligations will be severely negatively affected. Furthermore, the lower sales will cause company losses, and
consequently, there will be a reduction in capital worth. It is unavoidable that low sales revenue will decrease the
firm's ability to meet all operating expenses, which will ultimately result in the firm losing money. As per
Istiningrum (2005), the leverage ratio (measured using the debt-to-equity ratio (LEV)) is adversely impacted by
the global crisis. Rofiqoh (2001) asserts that in comparison to the pre-crisis period, higher LEV during the crisis
indicates a decline in public companies’ financial performance. Hakim (2012) maintains that there were massive
fluctuations in the LEV vales during and after the crisis. Moreover, the LEV value could increase if investors or
management decrease the capital structure (equity) due to concerns about how the enterprises’ profitability is
impacted by the crisis, as shareholders consider this particularly risky. Moreover, a decrease in the capital structure
(equity) provided by investors or management can also cause operating efficiency and effectiveness to decrease,
which is detrimental to the overall performance of the firm. Accordingly, the fourth hypothesis is put forward as
follows:

H3: COVID-19 pandemic is detrimental to leverage.

COVID-19 pandemic and resultant economic crisis has proven highly detrimental to profitability, particularly
in the transport and tourism industries. This is because the focus of public financial governance is to ensure that
basic needs are fulfilled, and in general, as society’s income decreases, so too does the purchasing power of people.

According to Fridson and Alvarez (2011), these circumstances will have even further ramifications,
particularly for the industrial sector, which faces the greatest level of credit risk. Sales decline dramatically as the
market is unviable due to buyers being unable to repay their debts to businesses during the economic downturn.

It is a fact that a decrease in sales without a corresponding decline in average receivables will significantly
affect the receivables turnover value. Notta and Vlachvei (2014) highlight a correlation between a high level of

47
- Global Journal of Economics and Business, 13(1) (2023), 43-53



The Impact of COVID-19 on the Financial Performance of Firms.... Abdulrahman Alharbi

money in trade receivables and a slower accounts receivable turnover. Accordingly, the second hypothesis is
proposed as follows:
H4: COVID-19 pandemic is detrimental to the activity ratio.

3. Research Method

Based on the above-developed hypotheses, there is a need to develop a research method that needs to be
followed whilst conducting this study which is done using insights from Sauders etal. (2015).

3.1 Research Design

This study is a Saudi case study and will test in detail the impact of COVID-19 pandemic on the financial
performance of companies in Saudi Arabia before. This research focuses on analyzing the financial performances
of Saudi firms over an observation period (2019-2020). The researcher will collect the data for the observation
period and then compare before and after COVID-19 using graphical analysis, Kolmogorov Smirnov’s and Shapiro-
Wilk’s One Sample analysis methods for normality tests, and Wilcoxon Signed-Rank test for hypothesis tests
(Sauders etal.,, 2015).

3.2 Sampling Technique

The purposive sampling technique is used in this study where the sampling criteria are determined based on
the policies of the researchers (Sauders et al., 2015). This study used sampling criteria such as the following: the
financial statements of constituents from the Tadawul All Share Index (TASI) on the Saudi Stock Exchange, from
2019 to 2020 (one year before, during, and after COVID-19 pandemic). The primary source of information was the
research website, Morningstar, as Hines (2020) and Schmelzer (2020) highlighted that with the implementation
of Al and ML in data collection, Morningstar has reduced error probability in the data accuracy.

3.3 Data Collection

The method of documentation was used for data collection in this study where the TASI constituents’ data as
available on Morningstar was collected for the period 2019-2020. However, partial information could not be
obtained for 79 companies because several companies in Saudi Arabia do not follow the calendar fiscal year in
preparing their financial statements; therefore, these 80 companies were discarded and 130 companies are
considered. In table (1) precents the sample size of each sector and financial performance is measured by
profitability (ROA), liquidity (CR), leverage and receivables turnover.

Table (1): Study Sample

Sector Total Firms in This Sector Number of Excluded Firm The Sample Size
for Analyzing

Energy 5 0 5
Material 43 7 36
Industrials 21 4 17
Consumer 25 12 13
Discretionary
Communication 3 2
Services 1
Consumer Staples 21 9 12
Healthcare 10 1 9
Financial 45 24 21
Information 4 2 2
Technology
Utilities 4 2 2
Real Estate 29 18 11

Source: Authors Calculation

According to Saunders et al. (2015), a sample size of 130 can be considered to be an acceptable sample size
as per the central theorem.

Whilst the researcher considered finding the data for these companies quarterly and then arriving at an
adjusted consolidated annual statement as per the calendar fiscal year, however, that would have been beyond the
scope of this study. Thus, a total of 130 companies were selected for this study and the following measures were
developed from financial statements collected for these companies: the most commonly profitability, liquidity
measured ratios are ROA, current ratio respectively, leverage and receivable turnover RTO.
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3.4 Data Analysis

The analysis conducted in this study refers to Alsamhi et al. (2022) and Nguyen (2022) who conducted
similar studies in the Indian and Vietnamese context. However, several limitations of Alsamhi et al. (2022) and
Nguyen (2022) have been addressed and attempts have been made to overcome them in this study.

The first step in the analysis is a need to understand the descriptive statistics including mean, median, standard
deviation, minimum and maximum. This allows us to understand if there is a difference in the financial ratios over
the observation period. Also, there is a need to understand the normality of data distribution across each sector for
which Kolmogorov-Smirnov and Shapiro-Wilk tests will be conducted using the SPSS tool. However, by looking at
the data, it is difficult to test the hypothesis; therefore, the SPSS tool will be used to conduct a Wilcoxon Signed-Rank
test. For conducting tests using SPSS and interpreting outputs from SPSS, Berg (2022) is referred to.

4, Result & Discussion

Based on the theoretical framework and research method, the data is presented, analyzed, and discussed
below.
Table (2): Descriptive Statistics of Financial Measures for Saudi Firms

Variables N Min Max Mean Median Std.
Deviation

ROA_ before Covid -19 130 -62.42 23.29 1.58 1.79 9.44
ROA_after Covid-19 130 -47.30 46.97 2.47 2.23 9.44
Current ratio _before Covid -19 130 .00 11.08 1.94 1.37 2.02
Current ratio _after Covid -19 130 .00 9.48 1.89 1.33 2.00
Leverage _before Covid -19 130 1.01 15.69 2.76 2.09 2.16
Leverage _after Covid -19 130 1.01 15.16 297 2.05 2.55
RTO_before Covid -19 130 -112.41 147.21 291.90 .16 1514.09
RTO_ after Covid -19 130 -179.79 102.53 223.71 .08 1121.11

In table 2 can be interpreted in the following manner: The mean is the average value of a dataset and the
median is the central value of the dataset. Whilst the mean is more commonly used than the median; however,
median is robust to outliers, whereas the mean is sensitive to outliers. standard deviation (square root of variance)
shows the spread of the financial measure around the mean for that sector. The higher the standard deviation,
higher the volatility associated with the data set. Min refers to the minimum value in the sector, and max refers to
the maximum value in the sector.

Although the values of a parameter for each sector vary pre- and post-pandemic, Table 2 below shows an
increase in the average ROA, which suggests that the firms’ financial performance (as gauged by changes in the
ROA) is unaffected by COVID-19 pandemic. Prior to and after the pandemic, the average ROA values were 1.58 and
2.47, respectively. Therefore, the average ROA value increased by 0.89 during this time.

In Saudi enterprises, the average CR value changed only minimally between the pre- and post-pandemic
periods. Prior to and after the pandemic, the average CR values were 1.94 and 1.89, respectively, which was a
decrease of 0.05 during this time.

The average LEV value increased after COVID-19 pandemic. Prior to and after the pandemic, the average LEV
values were 2.76 and 2.97, respectively. This result indicates that the firms’ financial performance was negatively
affected by COVID-19 pandemic.

Performance appraisal is different when measured against changes in the RTO value. Employing this standard,
it shows that the firms’ financial performance was hindered by COVID-19 pandemic.

Table (3): Normality Statistics of Financial Measures for Saudi Firm

Variables Kolmogorov-Smirnov Shapiro-Wilk

Statistic Df Sig Statistic df Sig
ROA_before Covid -19 170 130 .00 775 130 .00
ROA_after Covid -19 129 130 .00 .879 130 .00
CR _before Covid -19 195 130 .00 801 130 .00
CR _after Covid -19 222 130 .00 777 130 .00
LEV _before Covid -19 213 130 .00 723 130 .00
LEV _after Covid -19 221 130 .00 .675 130 .00
RTO _before Covid -19 482 130 .00 222 130 .00
RTO _after Covid -19 476 130 .00 .203 130 .00
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According to Berg (2022), the significance for both Kolmogorov-Smirnov and Shapiro-Wilk tests must be
greater than 0.01 (at a 99% confidence interval) to accept the null hypothesis that the data follows a normal
distribution.

In this study, the Shapiro-Wilk and Kolmogorov Normality Tests were performed in order to analyse the data’s
normal distribution. These tests provide insightinto whethera parametric (paired sample t-test) or non-parametric
(Wilcoxon Signed Ranks Test) should be conducted. As presented in Table 4, the normality tests indicate that the
data is normally distributed, as the PVs of all variables in all sectors do not exceed 0.05. This shows that the non-
parametric Wilcoxon Signed Ranks Test is the most suitable in this case. The hypothesis is checked by using a
Wilcoxon Signed-Rank test that focuses on understanding if there is a significant difference for a parameterin 2019
and 2020 (before and after the pandemic). In table 4 shows that there is no a significant difference in all values.
Values of 0.656, 0.787, 0.179 and 0.859 respectively (two-tailed) > 0.05. Therefore, all hypotheses are refused .

Results show that following COVID-19 pandemic, 71 firms experienced decreased ROA value and 59
enterprises disclosed a reduced ROA value. As the current ratios ties values are 0, it denotes that the ROA values
differ in the pre- and post-pandemic periods.

In the post-pandemic period, 56 firms experienced decreased CR, while 54 firms experienced increased CR.

Table (4): Wilcoxon Signed-Rank Test of Financial Measures for Saudi Firms

Variables N Mean Rank Sum of Ranks Z- Statistic Sig
ROA_ after Negative Ranks 718 57.27 4066.00 -4450 .656
compare to .

ROA before Positive Ranks 590 7541 4449.00
Covid -19 Ties ol
Total 130
CR _after Negative Ranks 562 56.13 3143.00 -2.70 ) .787
compare to CR .
before Covid - Positive Ranks 54b 54.85 2962.00
19 Ties 26¢
Total 130
LEV after Negative Ranks 57p 60.5 3448.50 -1.344 0 179
compare to "
LEV before Positive Ranks 694 65.98 4552.50
Covid -19 Ties 4r
Total 130
RTO_ after Negative Ranks 53m 58.55 3103.0 -0.177 © .859
compare to
RTO before Positive Ranks 72n 54.66 3125.0
Covid -19 Ties 50
Total 130

Table (4) also shows that during the pandemic, 57 companies did not experience a reduction in LEV value, but
69 did. This is shown by the positive and negative N values or 57 and 69, respectively. Furthermore, four companies
did not experience any changes in LEV pre- and post-pandemic.

In addition, RTO value of 5 denotes that only five companies had unchanged RTO values pre- and post-
pandemic. 54.86 firms had increased CR values, while 59.29 firms had decreased CR values, which indicates that
the average CR values differ in the pre- and post-pandemic periods.

4.1 Discussion

The study aimed at understanding if there was an impact of COVID-19 on the firms in Saudi Arabia for the
following financial parameters: profitability, liquidity, leverage and receivable turnover.

Whilst trends analysis and descriptive statistics present an overview of the data, however not many inferences
can be drawn, therefore there was a need to conduct statistical analysis. From table 4, it can be inferred that there
is an insignificant difference between parameters in each pair which means that there is a need to reject all null
hypothesis. Therefore, the finding can be stated as:

Thus, there is no significant impact of COVID-19 on the Saudi firms’ performance from overall factors which is
reassuring considering that several countries faced economic downturn due to varying problems including reduced
household consumption in the UK (Dey-Chowdhury et al,, 2021), reduced credit availability in Bangladesh (Karim
etal, 2021), goodwill impairment and reduced international trade in China (Shen et al., 2020; and Xu et al,, 2021),
and job loss in the informal sector in India (Goswami et al.,, 2021). In the above-mentioned countries, similarly to
Saudi Arabia, strict lockdowns were imposed. Also, the major industry in Saudi Arabia, “energy” faced challenges on
two dimensions: First, as an industry, remote working is difficult in energy (Alrashed et al., 2020) and second, due
to reduced global mobility the demand for fuel reduced, and the problem of excess production had to be addressed
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by reducing production (EIA, 2021). Also as highlighted by Alrashed et al. (2020), the country’s economy contracted
by 4.1% in 2020.

A possible explanation for the above findings where only one measure showed negative impact could be that
the impact would have been short-term (in 2020) and by 2021, many of the businesses would have recovered,
however, there is a need for future studies on the topic.

5. Conclusion

Usually, businesses have plans to respond to challenges in their environment, at times the challenge could be
like COVID-19 pandemic that was “severely disruptive” for the entire world in a short period. Most of the countries
responded to the crisis by implementing strict lockdowns; however, it created another problem—many businesses
faced disruption in form of reduced demand or disruption in supply or both. This snowballed into bigger problems
in various countries. Saudi Arabia two faced two problems: supply disruption as some roles required onsite
presence and reduced energy demand leading to reduced production.

This study aimed at understanding if there was a negative impact of the pandemic on the firms in Saudi Arabia.
This was done by tracking the financial performance of 130 Saudi firms using the following parameters:
profitability, liquidity, leverage, Leverage and receivable turnover over the period 2019-2020.

Familiarity with the data was increased by conducting trend analysis and descriptive analysis. The Wilcoxon
Signed-Rank test was used to measure if there is a difference in a parameter before and after the pandemic. The key
result is that there is no significant difference for any parameters before and after the pandemic, which is reassuring
considering that due to strict lockdowns, difficulty in remote working in energy industry, and reduced global fuel
demand, the Saudi economy had shrunk.

Whilst the current study serves as an exploratory foundation for future studies, it significantly contributes in
identifying that businesses in Saudi Arabia should not be much concerned about adverse impact of Covid-19 like
events that may potentially disrupt business continuity. These findings can be used by businesses to plan for similar
‘disruptions’ in the future.
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Abstract:

Capturing the dynamic properties of financial market volatility has always been very auspicious in asset pricing.
The mean reverting properties of financial markets are of paramount importance for investment decision makers
with far reaching implications. The purpose of this study was to investigate stochastic volatility in international
financial markets during periods of financial distress. Accordingly, a Heston model was used to stochastic volatility
in the CAC 40, DAX, JSE, Nasdaq Index and the Nikkei-225 during the 2007-2008 financial crisis and the Covid-19
pandemic. This study used January 1, 2020 to December 31, 2021 and December 1, 2007 to June 30, 2009 as the
sample period representing the Covid-19 pandemic and financial crisis respectively. The findings of this study
revealed the extortionate stochastic volatility during the Covid-19 pandemic compared to the financial crisis. There
will be slightly higher than normal arbitrage opportunities and mispricing in most financial markets as a result of
the pandemic.

Keywords: Stochastic volatility; Heston model; Financial distress; Covid-19 pandemic; Asset pricing.
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1. Introduction

A puzzling albeit unpredictable concept in finance literature is the concept of stochastic volatility due to its
usual and unsettling nature. While the stylized facts of financial market volatility have been extensively investigated
(Nobert & Andrea, 1996; Annaert, De Ceuster & Valckx, 2001; Opschoor, 2014; Gerlach, Ramaswamy &
Scatigna,2006), its stochastic nature and implications seems to be an unending controversy. The term stochastic
volatility is used to describe the variance of a stochastics process that is randomly distributed (Mastroeni, 2022).
The adjective “stochastic” is added to the word volatility to describe the variance of a security index that follows a
random process (He & Chen, 2021). In capturing this randomness, the output of a stochastic model quantifies the
underlying tendency to revert back to its long term mean and variance values (Maffra, Armstrong & Pennanen,
2021). Also, it assumes a non-constant variance which is not affected by the price of the asset (Moawia, Floros &
Gkillas, 2020). In doing so, stochastics models are a leap from traditional autoregressive models such as Black-
Scholes model. The quintence of estimating stochastic volatility in stock markets should include a random process
controlled by the concept of Brownian motion so as to capture the unobserved properties that will affect the
dynamics of asset pricing (Rambharat & Brockwell, 2010). The past few years have been highly eventful leading to
heightened volatility in financial markets. Coupled with the pandemic, most central banks around the world have
consistently raised interest rates with the Federal Reserve bank in the United States, that is proposing another
seventy-five percent basis point increase to curb the rising inflation. The G10 nations are also set to implement a
similar action in 2023. These macro-economic policies were also evident in the 2007-2008 financial crisis where
central banks raised interest rates due to the then uncertain environment. During periods of financial distress, there
is an influx of risk off trading and safe heavens flow due to surging inflation. The spread of recessionary fear causes
financial markets to take a hawkish trend. With this heightened uncertainty, unprecedented volatility runs well
above the forecasted targets. Notwithstanding the above mentioned, Li and Koopman (2020) had contended that
there are unobserved components that drives volatility. Stochastic volatility is as a result of uncertainty, where asset
valuation will most certainly be overpriced and market participants need to be compensated for taking additional
risks (Posedel Simovi¢, & Tafro, 2021). There will be a low mean reverting property in markets where stochastic
volatility is present, leading to low expectations of future returns (Ke Peng, Xun & Hu, 2021). Therefore,
investigating stochastic volatility in financial markets, especially during periods of financial distress is necessary, in
other words, to explore the asymptotic behaviour of the conditional distribution of demeaned index returns. This is
well possible from the calibrated parameters in the stochastic process that have estimated likelihood, long term
variance, drift, correlation and p-values. Therefore, the aim of this study was to investigate stochastic volatility in
international financial markets during the Covid-19 pandemic and 2007-2008 financial crisis. The study furthered
its analysis to draw a parallel comparison between the Covid-19 pandemic and 2007-2008 financial and its
implication to asset pricing. Accordingly, this study seeks to answer the following Questions: is there empirical
evidence of stochastic volatility during periods of financial distress? Is there empirical evidence of long run
memories and mean reversion in financial markets? Should market participants expect to see arbitrage
opportunities in the market? This study contributes not only to the literature of volatility modelling and forecasting
during periods of financial distress but also analysis long term stock market pricing dynamics driven by separate
strands of random processes.

2. Literature

Black and Scholes (1973) introduced the Black-Scholes model that had a closed form solution with constant
volatility. This model depicts that price variations over time in a financial instrument such as stock index. In 1976,
the first stochastic volatility model was introduced by Cox & Ross (1976). Cox & Ross (1976) assumed a mixture of
continuous and jump processes and a return to volatility relationship that is a deterministic function of the
underlying asset. Black (1976) introduced another volatility model which included a leverage effect where returns
are compared to a predetermined volatility distribution of an underlying asset. In Black’s (1976) model, it was
observed that there is a negative correlation between returns and volatility although it was not used for valuation.
Engle (1982) also developed an ARCH model to account for the non-constant variance which was coined
heteroscedasticity. Bollerslev et al. (1986) extended Engle’s (1982) ARCH model by including moving averages and
certain parameters to capture both the past price movements and the past estimated volatility. Later on, Hull and
White (1987) introduced the first stochastics volatility model which was semi closed with no correlation between
returns. On Monday the 9th 1987, the DOW Jones dropped by more than twenty percent within a day which was
later called black Monday. Since then, the prevalence of volatility smiles has been evident in option markets which
contradicts the Black-Scholes model. Accordingly, Stein and Stein (1991) developed another Stochastics volatility
model that used a mean reverting process called Olhstein-Uihbeck process to model the variance of an asset’s
return. Their original work assumed no correlation between returns and volatility. Heston (1993) introduced the
novel stochastic volatility model which incorporated modelling the square root process of the variance of an
underlying. Heston’s (1993) model was the popular choice because of its easy closed form solution that required
numerical integration with no negative variance. Heston’s (1993) model also incorporated the leverage effect first
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identified by Black (1976). Dupire (1994) introduced a local volatility model where market prices were used to
determine volatility surfaces used in several option pricing models. The diagram below depicts the model.
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Figure (1): Implied volatility surface
Source: Derman, Kani, & Zou. (1996).

At the same time, Derman and Kani (1994) were also working on a similar model which was a perfect fit to
volatility surface. Bates (1996) introduced a jump diffusion stochastic volatility model which used the best aspects
of Heston’s (1993) and Merton’s (1976) model. The profound finding lead to a new area in research. Comte and
Renault (1998) introduced the rough volatility model which used fractional Brownian motion to measure long term
persistence memory in financial markets. Barndorff-Nielsen and Shephard, (2002) investigated realised volatility
using high frequency data. A major drawback and criticism of the prior literature on stochastic models listed above
is the fact that volatility was assumed to be constant rather than arbitrary. To this end, Christoffersen, Heston and
Jacobs (2009) introduced the double Heston model which involved modelling two variance processes. One of the
processes actually turned the correlation between return and volatility stochastic which was a major breakthrough
in advancing the modelling financial markets volatility. Since then, there has been several studies on stochastic
volatility models and option pricing. One of such studies was published by Osu et al. (2020): it investigated the
impact of stochastic volatility on asset pricing and found that that different trajectory in stochastic parameters
produced uncertainty in price history. Ventura (2021) investigated volatility smiles using stochastic Alpha and beta
rho (SABR) model. The findings of Ventura’s (2021) study indicates that short dated options have higher volatility
which gradually decrease with the passage of time. Ke Peng, Xun & Hu (2021) also demonstrated that volatility
premium curve can be used as a better predictor of implied volatility. The above literature presents an enormous
attempt to capture market swings in financial markets. However, none of the above studies investigated stochastic
volatility in financial markets especially during periods of financial distress. Therefore, this study attempts to fill
the gap in literature.

3. Methodology

The required data was mainly daily share prices that were sourced from Yahoo finance. This data site provides
credible financial information. These daily prices were used to calculate daily returns which is the most vivid
projection of market volatility (Enow, 2022). In congruence with the aim of this study, the sample time periods were
from, 1 December 2007 to 30 June 2009 which was the 2007-2008 financial crisis and 1 January 2020 to 31
December 2021 capturing the Covid-19 pandemic. Five financial markets namely; the Johannesburg Stock Exchange
(JSE), Nasdagq, the French Stock Market Index (CAC 40), the German blue chip companies (DAX) and the Nikkei
Stock Average (Nikkei 225).

In investigating stochastic volatility in financial markets, this study used the Heston (1993) model. This model
was deemed suitable because it accounts for variations in price movement relative to its volatilities which assumes
a random process (Blanco, 1996). The crux of this model lies in the use of two distinct stochastic processes for the
mean and variance which are used to capture volatility trends (Ait-Sahalia & Kimmel, 2007). To investigate
stochastic volatility, the Heston (1993) model assumes that volatility is arbitrary which is a key factor compared to
other traditional models which assumes a constant volatility. The Heston (1993) is given by;

dS, = rS,dt + JV.S.dWy,
dV, = k(60 — V) + oV, dWy,
dW,.dW,, = pdt
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Where W, is Brownian motion of the financial market,

W, is the Brownian motion of the financial Market’s variance.

p is the correlation coefficient for W;, and W,,.

S; is the market value of the financial market.

[V, is the volatility of the asset price.

o is the volatility of the volatility or drift.

6 Long term price variance.

k is the rate of mean reversion to the long run price variance (Heston, 1993).

The main outputs in this model is the Variance mean reversion, correlation, drift and p-values. The section
below presents the findings of the study.
4, Results and discussions

The tables below present the output results from the Heston (1993) model. Due to the vast amount of output,
only the important findings are presented below.

2007-2008 Financial crisis results:

Table (1): Descriptive statistics for 2007 -2008 financial crisis

JSE CAC-40 DAX Nasdaq Nikkei-225

Mean -0.101% -0.112% -0.088% -0.054% -0.083%
Standard Error 0.139% 0.121% 0.116% 0.127% 0.134%
Median -0.025% -0.078% -0.008% 0.011% -0.029%
Standard Deviation 2.718% 2.365% 2.280% 2.485% 2.626%
Sample Variance 0.074% 0.056% 0.052% 0.062% 0.069%
Kurtosis 2.61 4.07 4.88 3.46 4.21
Skewness 43.0% 47.6% 60.6% 27.2% -2.8%
Range 21.6% 20.2% 18.6% 23.1% 25.6%
Minimum -10.0% -9.0% -7.2% -10.5% -11.4%
Maximum 11.6% 11.2% 11.4% 12.6% 14.2%

Table (2): Correlation Matrix between financial Markets for 2007 -2008 financial crisis

JSE CAC-40 DAX Nasdaq Nikkei-225
JSE 1
CAC-40 -0.045 1
DAX 0.153 -0.046 1
Nasdaq 0.156 -0.024 0.415 1
Nikkei-225 0.006 -0.064 0.077 -0.022 1

Table (3): Heston model output for 2007-2008 crisis

Longrun Variance Volatility Correlation Drift Log Likelihood D-

Variance mean of likelihood ratio value

reversion Variance

JSE 7.32 0.75 14.62 0.03 -0.13 -2536.47 3021.82 0.00
Nasdag 51.90 1.00 943.83 -0.96 -0.39 -4079.02 987.22 0.00
CAC40 5.42 0.83 12.86 0.00 -0.02 -2436.73 31.38 0.00
DAX 61.22 0.98 1135.43 -0.98 -0.42 -4068.31 1212.40 0.00
Nikkei 6.68 0.69 16.19 -0.31 0.01 -2539.85 105.41 0.00

225
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Covid-19 pandemic results:

Table (4): Descriptive statistics for Covid-19 pandemic

JSE CAC-40 DAX Nasdaq Nikkei-225
Mean 0.02% 0.04% 0.04% 0.14% 0.05%
Standard Error 0.08% 0.07% 0.07% 0.08% 0.06%
Median 0.03% 0.10% 0.07% 0.29% 0.03%
Standard Deviation 1.78% 1.58% 1.61% 1.83% 1.42%
Sample Variance 0.03% 0.03% 0.03% 0.03% 0.02%
Kurtosis 2.47 12.00 12.84 8.51 4.33
Skewness 4.10% -105.86% -66.63% -53.98% 22.53%
Range 15.03% 20.67% 23.21% 22.27% 14.12%
Minimum -8.82% -12.28% -12.24% -12.19% -6.08%
Maximum 6.22% 8.39% 10.98% 10.07% 8.04%

Table (5): Correlation Matrix between financial Markets for Covid-19 Pandemic

JSE CAC-40 DAX Nasdag Nikkei-225
JSE 1
CAC-40 0.170 1
DAX 0.220 0.574 1
Nasdaq 0.128 0.250 0.346 1
Nikkei-225 -0.077 0.085 0.014 0.058 1

Table (6): Heston model output for Coivd-19 Pandemic

Longrun Variance Volatility Correlation Drift Log Likelihood p-value
Variance mean of likelihood ratio
reversion Variance

JSE 2.84 0.76 5.90 -0.27 -0.13 -1269.76 59.45 0.00
Nasdag 3.73 0.48 9.36 -0.10 0.00 -2790.92 312.92 0.00
CAC 40 1.99 0.94 443 -0.01 0.09 -1203.77 11.77 0.07
DAX 25.30 0.99 364.27 -0.95 -0.36 -2357.07 621.91 0.00
Nikkei 225 2.14 0.54 4.32 -0.06 0.10 -2218.59 209.05 0.00

4.1 Stochastic volatility during the 2007-2008 Financial Crises

Tables 1 and 2 present the results of the descriptive statistics and correlation matrix for the 2007-2008
financial crisis. From table 1, the mean returns for all the financial markets under consideration are negative. As
expected, these financial markets produced a negative return during the crisis. This finding is closely related to the
skewness where all the values in Table 1 are greater than 2.5 indicating an asymmetric distribution. The returns of
these financial markets also display an abnormal distribution where a score of at least 2.5 was obtained for the
kurtosis. The data points are well above the mean from the values of the standard deviation in table 1. Moreover,
Table 2 indicates weak positive and negative correlation between the financial markets which may be due to greater
market efficiency.

The parameters from Tables 2 and 3 above presents some interesting findings of stochastics volatility during
the 2007/2008 crisis and the pandemic. During the financial crisis in table 2, the correlation values of the Nasdaq,
DAX and Nikkei are negative indicating that innovations of the mean and variance are inversely related. In other
words, when there is a positive upward shock in the volatility, there will be a low return in the stock index. These
positive shocks could represent flight to quality or macro-economic uncertainty. These findings correlated with
concept that during uncertainty, markets participants tend to be risk adverse towards risky assets such as stocks
and increase their holdings in bond portfolios. Accordingly, market participants and investors perceived the
Nasdaq, DAX and Nikkei as risky investments. Conversely, the findings indicate a significant positive correlation in
the JSE and CAC 40 during indicating that investors were optimistic about the level of risk and return in these
markets. Also, the Nikkei 225 had a positive drift of 1% connoting an increase in value during the financial crisis
while and the ]JSE, Nasdaq, CAC 40 and the DAX all had negative drifts ranging from 2% to 49%. Furthermore, the
Nasdaq showed robust resilience during the financial crisis where it had a perfect mean reversion of 1 which is
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quite fast compared to the other financial markets where the mean reversion was 69% in the Nikkei, 75% in the
JSE, 83% in the CAC 40 and 98% in the DAX. In essence, the variance in the Nasdagq, returns back instantly to its long
run level while the long-run variance in the Nikkei only has a 69% recovery rate. The p-values for all the financial
markets under consideration is statistically significant at 5% during the financial crisis indicating that the
parameters are indeed reliable and the Heston model adds explanatory power to the model.

4.2 Stochastic volatility during the Covid-19 pandemic

The findings in Table 4 shows a slightly different outcome from that of the financial crisis. The mean return for
all the financial markets under consideration was positive during the Covid-19 pandemic. The data points for all the
financial markets were also well above the mean but slightly lower than that of the financial crisis. The kurtosis
values also indicated high degrees of abnormality where the values are well above 2.4 as well as an asymmetric
distribution to the right and to the left from the values of skewness. During the pandemic, all the financial markets
under consideration were positively correlated to one another with the exception of the JSE and Nikkei-225
although the level of correlation was also weak. However, the findings in Table 3 for the Covid-19 pandemic presents
a different picture where the correlation coefficients for all the financial markets under consideration where
significantly negative except for the CAC 40. These findings confirm the vicious cycle of fear and loss of confidence
in security markets around the world during the Covid-19 pandemic. Also, the CAC 40 and Nikkei 225 experienced
a positive drift of 9% and 10% respectively while the JSE and DAX feel by 13% and 36% respectively. The variance
mean reversion in the Nikkei 225 was 48% during the pandemic which was a massive drop from the financial crisis.
This finding seems to infer that some form of market inefficiencies now exists in the Nasdaq. Finally, the mean
reversion slightly improved during the financial crisis. Also, the Heston (1993) model parameters are significant at
5%.

5. Conclusion

The aim of this study was to explore stochastic volatility in financial markets during periods of financial
distress namely; the financial crisis and Covid-19 pandemic. This study utilised a Heston model and a sample of five
financial markets. The results indicate stochastic volatility and on average, a slower mean reversion during the
financial crisis than the Covid-19 pandemic. Also, the findings contradict prior literature (Fouquau & Spieser, 2014;
Lillo & Farmer, 2022) which contends that financial markets tend to have significant long run memories. The
findings of this study also suggest that today’s price charts and price actions will partly be a forecast of actionable
trading levels in the future in most financial markets. We expect to see a shift from fundamental portfolio strategies
to technical analysis due to effect of the Covid-19 pandemic on financial markets. Also, the findings of this study
suggest mispricing in financial securities and deviation from fundamental values due the presence of stochastic
volatility caused by the pandemic. Amalgamating the above mentioned finding means that there will be an increase
in arbitrage opportunities in financial markets. Further studies should explore the extent to which these stochastic
volatilities affect the fundamental values of asset pricing.
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Abstract:

The literature is abundant with research studies that have been developed to provide an efficient model which
has never been studied for multicriteria inventory classification MCIC problems. Therefore, this study proposes
two hybrid inventory classification systems. Recently, the TOPSIS model has been widely developed, initially
examined, and found very efficient to the (MCIC) due to its advantages and simplicity of use. In contrast, to the
best of our knowledge, the PROMETHEE Il and COPRAS models for determining (criteria weights) parameter
values and classification, resulting in low/or competitive inventory cost and high service level. The proposed
models utilize two sets of weights of CRITIC and Spearman’s rho (SR) tools for learning and optimizing
PROMETHEE Il and COPARS. In addition, a performance analysis is validated using a real-world dataset composed
of 63 stock-keeping units (SKUs). The performance is compared to existing six MCIC classification models. The
results reflect performances of the proposed models. Additionally, the comparative analysis indicates that the
COPRAS model is the most preferred. Finally, the performance of the proposed models can be a great support for
the overall supply chain system and decisions.

Keywords: Supply Chain; ABC inventory analysis; multi-criteria inventory classification; PROMETHEE Il; COPRAS.
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1. Introduction

At present, industrial companies of different sizes have thousands of inventories with diversified
characteristics and demand patterns, which require an effective supply chain system and stock control. Inventory
management is quite a complex function that entails the development of intelligent systems to support decisions
(Boylan, Syntetos, & Karakostas, 2008). Inventory classification methods depend heavily on a mono criterion
(annual consumption cost) or multicriteria to divide SKUs into three classes: A (highly important), B (moderately
important), and C (relatively unimportant). Accordingly, each class has approximate percentages in terms of
quantity and value for better stock control. Recently, multicriteria inventory classification MCIC has become a
substitutional technique that considers further criteria for evaluating inventories. It aims to arrange items in a
specific manner that reflects the level at which inventory is to be held, so that an appropriate inventory control
policy is applied. In addition, the purpose of classifying inventories is to establish effective system leads to greater
cost-effectiveness and business success. This has confirmed by (Liu, Liao, Zhao, & Yang, 2016) where they have
indicated that ABC classification of inventory would have a significant impact on the overall inventory cost and
policy of inventory control (Vukasovié, Gligovi¢, Terzié, Stevi¢, & Macura, 2021). In the MCIC literature, many
studies have been conducted using various approaches (e.g., machine learning) to overcome shortcomings of the
MCIC. One of these shortcomings is determining the criteria weights for evaluating inventory items. For instance,
the analytic hierarchy process (AHP) model has been widely used to provide weights in subjective estimations;
however, it may lead to outcomes that cannot be generalized. Furthermore, artificial intelligence technologies,
such as a genetic algorithm (GA) have been proposed to infer the objective weights for the MCIC. However, their
implementations have been somewhat complicated, whereas other available statistical tools are simpler and
more efficient. Indeed, the literature is abundant with diversified tools for extracting criteria weights but give
contradictory results that could be difficult to validate, thus making decision-making a perplexing problem that
affects the entire inventory classification system. Due to the issues associated with the determination of criteria
weights, besides the few investigations of other advantageous MCDM models for the MCIC problem, this
motivates our research work to fill the gap stated in above. As it should be noted that most of the existing MCIC
models such as (R-model, ZF-model, Ng-model, H-model, Lui-model and Lolli-model) considered in this current
research work only focused on developing a classification method and comparative classification results without
looking at costs and services of the inventory system (i.e. total holding inventory cost, cycle service level and fill
rate of satisfied demand) that is a significant factor in showing the overall inventory performance. Thus, this
study could adequately address the stated problem by using CRITIC and SR models that can efficiently estimate
weights and operate ranking models with respect to MCIC. While the main advantage of the CRITIC and SR is
extracting weights by measuring the mean, standard deviation and correlation coefficient, the main advantage of
the preference ranking organization method for enrichment evaluation (PROMETHEE II) and complex
proportional assessment (COPRAS) models is the completeness of ranking order prudently, thus avoiding errors
in decision-making and providing proportional dependencies of significance and utility degree of the available
items. Thus, to fill the gap in the extant literature, this study proposes new hybrid models as alternatives to the
existing MCIC solutions. The advantage of the proposed models shows a comprehensive analysis of inventory ABC
classification when compared under the PROMETHEEII that has been built in original to provide overall estimate
based on measuring shortest and farthest distances among inventory items (i.e. Squared Euclidean Distance), and
the COPRAS that has been built on the nature of providing an overall estimate based on measuring (maximum
and minimum weights) among a set of inventory items. Hence, the contributions of this study are twofold. First, it
presents new combined set of weights. The weights follow a simple combination methodology with balanced
estimations that is conducted for the first time. The obtained weights operate the two classification models to
generate the final inventory evaluations. Second, it evaluates the performance of the inventory systems with
respect to inventory costs and services by using a comparative analysis method of Babai, Ladhari, and Lajili
(2015). Besides, considering further models of (Lolli, Ishizaka, & Gamberini, 2014; Liu, Liao, Zhao, & Yang, 2016)
in terms of inventory cost and services evaluation.

The remainder of this manuscript is as follows. In the next section, related literature is reviewed. The
materials and methods section describe the research problem and formulate the proposed models. It is followed
by the results section that describes the findings and the validation approach. In the final section, we discuss and
summarize the conclusions of this study.

2. Related Literature

In the past few decades, many studies have been conducted to address MCIC problems. The most relevant
ones to this research study employ two techniques: mathematical programming (MP) and multicriteria decision
making (MCDM).

Ramanathan (2006) developed a linear optimization model, which is referred to as the R-model for SKUs
classifications. The R-model is equivalent to a data envelopment analysis (DEA) and aims to obtain a set of
weights which maximizes an item score. It employs a weighted additive function that automatically estimates the
optimally weighted scores.
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Zhou and Fan (2007) proposed a linear optimization model, referred to as the ZF-model, aimed at alleviating
some shortcomings of the R-model. It incorporates two balancing features that estimate the maximum and
minimum favorable weights. The model offers a control value that can be subjectively determined by a decision-
maker for preferences.

Ng (2007) presented an alternative mathematical solution using weighted linear programming technique,
called the Ng-model for the MCIC. The model aims to simplify the estimation procedures to provide scalar score
for inventory classification without a linear optimizer.

The AHP model based-MCDM technique was developed by (Saaty, 1980) and initially used for MCIC by
(Flores, Olson, & Dorai, 1992; Gajpal, Ganesh, & Rajendran, 1994; Partovi & Hopton, 1994). Typically, AHP is used
to infer weights and assess inventory performance. Although it has been broadly and differently applied to MCIC
problems; it has been criticized because it involves a significant amount of subjectivity in pair-wise comparisons
of criteria preferences and ranking levels of items associated with weights. Nonetheless, it is still utilized owing to
its usefulness, particularly with the TOPSIS model.

Using a small sample of a real-world dataset from the Indian pharmaceutical industry, Bhattacharya, Sarkar,
and Mukherjee (2007) were the first to employ a hybrid TOPSIS model for MCIC. First, they used AHP to specify
the values of criteria weights, then implemented the TOPSIS scheme to generate the final evaluation of SKUs for
ABC classification. Their research work conducted by considering various criteria such as (LT, unit cost,
consumption rate, perishability of items and cost of storing items. In addition, the model’s stability and
performance were validated by using the ANOVA statistical analysis and showed that it provides a low average
investment.

Arikan and Citak (2017) developed AHP-TOPSIS integrated interactive framework to determine the criteria
weights of TOPSIS and to generate inventory scores using TOPSIS. A large dataset of 2444 SKUs obtained from an
electronic company has been considered for a real-life case.

Using a benchmark inventory dataset, Kaabi, Jabeur, and Ladhari (2018) proposed a GA hybrid approach for
TOPSIS and SAW to carry out ABC inventory classification. The performance of their models was tested with
respect to some existing MCIC classification models.

Douissa and & Jabeur (2020) proposed a new ABC classification approach which involves a non-
compensatory aggregation procedure, based on a simplified ELECTRE III model, to compute the score of each
inventory item where a non-compensatory scheme assumes that a poor score of an item under a specific criterion
cannot be compensated by its scores on the remaining criteria used. Their research work conducted by utilizing
two datasets to validate their obtained results that demonstrated low inventory cost when the total relevant cost
criterion is estimated.

Thereafter, except for COPRAS and PROMETHEE I], several other MCDM models, such as AHP, Fuzzy TOPSIS,
VIKOR, and PROAFTEN were tested for MCIC.

3. Methods and Materials
3.1. Description of the MCIC problem and dataset

We consider a sample inventory dataset composed of variables with respect to /criteria measurements that
needs to be classified into different classes for preferences as A, B, or C. Let x=1, 2,..., N, j=1, 2, ..., J provides the
performance of SKU; with respect to criterion ;. A common practice requires specifying criteria weights and then
proposing certain aggregation plans to find the overall SKUs scores. Inventory ABC rank is then assigned. This
study uses a dataset detailed in (Liu, Liao, Zhao, & Yang, 2016). It contains 63 SKUs with respect to four criteria:
average unit cost (AUC), annual RMB usage (ARMBU), lead time (LT), and turnover rate (TOR). The distribution
of items is pre-specified as 10 %-20% for class A items, 20 %-50% for class B items, and at least 50% for class C
items.

3.2. Methodology

In the sequel, this research work consists of two basic stages. Each stage is composed of a set of tasks that
need to be estimated and followed. Therefore, with assuming that all criteria are positively related to the
importance level of an inventory item, the first stage is concerned about the weight schemes that is proposed in
this work to be derived from the proposed inventory dataset by using algorithmic tools which should give
meaningful weights for preferences. The use of CRITIC and SR models are examples. The second task is concerned
about evaluating each inventory item that should be estimated by a classifier model to generate the overall
performance score for further ABC analysis and ranking. For this task, PROMETHEE II or COPRAS is utilized. By
this, all the items are estimated with the same group of weight schemes, and consequently, their performance
scores are comparable and lead to more appropriate inventory classification decisions. For the hybridized models
proposed in this study, the next section is devoted for the algorithmic steps.

63
- Global Journal of Economics and Business, 13(1) (2023), 61-70



Proposing New Hybrid Models for Multicriteria Inventory ABC Classification Fauzi Zowid

3.3. Formulation of proposed models

In this study, the proposed models are named CRITIC-SR-PROMETHEE II and CRITIC-SR-COPRAS. First, we
use the CRITIC and SR tools to estimate the criteria weights that are extracted from the nature of the dataset used.
Second, the MCDM ranking models are applied to provide the final evaluations each SKU in a single score that is
so called “optimal score”. To apply the proposed models, five main phases are completed, as described in the next
section.

Phase 1: CRITIC algorithm

The CRITIC is a method based-MCDM, which was developed by (Diakoulaki, Mavrotas, & Papayannakis,
1995). It is mainly used to determine the weights of attributes through a decision matrix. The CRITIC steps are as
follows.

1.1 A decision matrix is linearly normalized using the following equation:

51';' =

T max{z;} -min{z;;}Y

Zij—min{Zij}

forall i=1,.., Land /=1, ..,/ @9

1.2 We determine the amount of information contained in the jth criterion response:
— J
i = szj=1(1 - rij)' 2)

Where, o; represents the standard deviation of jth response and r;; denotes the correlation coefficient
between two criteria.
1.3 We compute the normalized objective weights using the following equation:

T s 3)
e

pj =

Noting that the CRITIC method gives greater weight value to the criterion which has high g; and low
correlation to other criteria.

Phase 2: Spearman’s rho algorithm

The SR tool was developed to measure the correlation coefficient between bivariate data and the mean of
normal distribution analysis. There are various ways to extend SR to a multivariate measure of the association
between dvariables Xj,..., Xz (Schmid & Schmidt, 2007). The model uses simple arithmetical mean and variance.
Thus, it is reformulated to fit the MCIC problem as follows:

2.1 We calculate non-normalized mean yjexpressed as:

U; = %Zle Hj 4)
2.2 We calculate the SR variance as:
i 2
SRij = X124 (Sy — uy) Q)
2.3 A normalized criteria weight for the SR is computed as:
« _ SRy
gj - Z§=15Rii (6)

Phase 3: Combination of weights

The combination of set of weights is stored in a matrix which is called the “weight matrix” to find the final
criteria weights. To do so, the weighting matrix W=(wz)m*n is computed as:

1 *
w; =52]_19) ™
Phase 4: COPRAS

The COPRAS model was developed by (Zavadskas, Kaklauskas, & Sarka, 1994). It is an effective MCDM model
that has the unique property of focusing on evaluating and ranking alternatives by maximizing and minimizing
weighting indices (Podvezko, 2011). The COPRAS steps can be explained as enlisted below:

4.1 For a constructed decision matrix, we assign the criteria weights w; for all (=, ..., /) values such that is:

Z§=1 Wj =1 (8)
4.2 We calculate the normalized matrix R= (y;;):
xi]'
€)

yij = TV
/Zﬁl ()2

4.3 We calculate the weighted normalized matrix V= (V) 1 f
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4.4 We calculate the maximization and minimization weighted solution as:
J
max; = Z uij
j=1

.y
mlni—Z‘,j:kJr1

ui]- (11)

4.5 We calculate the relative weight Q; of 4; as:

. N .
min; Y, min;
N min; (12)

i=1min;

Q; = max; +
min;

4.6 We determine the highest value (max,,) among candidates of 4; as:

A" = {A;|max, } (13)
4.7 We calculate the weighted performance degree (U;) as:
U; = mfch. .100% (14)

Phase 5: PROMETHEE II

The PROMETHEE model was first developed by Brans in 1982. It is characterized by many types of
preference functions that are used to assess the differences between alternatives in judgments. PROMETHEE II
aims to provide a full ranking of alternatives. The preference function describes how one alternative is to be
ranked and interprets the deviation among samples on a single parameter into a preference degree. That is, the
preference degree exemplifies the deviation function. Hence, deviations result in weaker or stronger preference
degrees (Makan, Malamis, Assobhei, Loizidou, & Mountadar, 2012). The PROMETHEE II follows the below seven
stepwise procedures:

5.1 For a constructed decision matrix of a dataset, we assign weights and normalize decision matrix R = (y;;) for

beneficial criteria expressed as:
Xiji —min X
Vi = el (15)
5.2 We calculate the evaluative differences (deviations) of each it alternative with respect to the other
alternatives as:
D = (Mg~ My) = (Yapy, = Yip,) (16)
5.3 We calculate the preference function K as given:
K;(My, Mp) = 0if yujpy, <Yaj, > D Mg —M,) <0

KMy, My) = (Vapy, = Yap,) if Yap. > Yapy, = D (Mg — M) >0 17
5.4 We calculate the aggregated preference m(M,, M}):

_ [Z§=1 W;K;(Mg le)]

(Mg, M) = T e,

5.5 We create an aggregate R= (y;;). Depending on the number of alternatives 4, A; X Asmatrix is formed.
5.6 We determine the leaving (or positive) and entering (or negative) outranking flow of the alternatives as given:
Leaving flow (¢*):

N
1
n—-1 Z m(a,b)
b=1

(18)

Entering flow (@7):

— 3N, m(a,b) (19)
5.7 We compute the final ranking flow of each alternative as:
P} ={2" (@} - {2~ ()} (20)

4. Results

To examine the performance of the proposed models, the real dataset of 63 SKUs was evaluated in terms of
four criteria: AUC, ARMBU, LT, and TOR. Once the criteria weights were estimated, the PROMETHEE II and
COPRAS models were implemented to generate the final optimal score of each SKU. After running the models in
an Excel sheet, the obtained weights are (Wayc=0.008, Warmsy=0.999, W.7=0.0001, Wror=0.0000). Table (1)
presents the detailed weights obtained. Depending on the nature of the inventory data used in this research
study, the ARMBU was found to be a significant criterion in accordance with Zhou and Fan (2007) they have
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stated that annual usage value as the most important criterion. Moreover, this has affirmed in a recent study by
(Karagiannis & Paleologou, 2021) who have stated that their empirical results showed the importance of the
three classification criteria, namely that annual value usage is at least as important as average unit cost, which in
turn is at least as important as lead time. The weights were estimated in an objective manner as combined and
based on mean, which should lead to more accurate items classifications when operating PROMETHEE II and

COPRAS. Thus, table (2) presents the results obtained, compared to some other existing models.

Table (1): Extracted criteria weight matrix of the dataset used

Dataset 63 SKUs W uc W armBU Wir Wror
CRITIC 0.0008 0.9991 0.0001 0.0000
SR 0.0003 0.9997 0.0000 0.0000
Combined (CRITIC-SR) 0.0005 0.9994 0.0000 0.0000

Table (2): Classification results of the 63 inventory items of the MCIC models.

CRITIC-
SKUs  AUC ARAMU LT  TOR CRITIC-SR SR- Ra  ZFa Ng= He Lollis Liu
PROMETHEE II
COPRA
1 210.39 413692.2 18 0.487 B B B A B B B B
2 70.92 363303.1 29 1.87 B B B B C B B B
3 125.24 452711.6 12 1.653 A A C B B B A A
4 26.72 391531.3 16 2.548 C B C C C B C C
5 8198 1641256 24 1204 c c c c c C c
6 164.18 101627 12 0.162 C C B C B C C C
7 219.19 327849.6 5 2.994 B B B A A A B B
8 19053 553453 18 013 c c B c B C C B
9 202.96 443096.1 18 0.378 B B A B B B B B
10 11958 2940668 25 1374 B c B B cC B c B
11 71.21 390861.5 30 2.407 A B B B B A B B
12 113.36 298718.7 11 1.211 C B C C C C C C
13 7183 880719 1 2264 c c c c c C c
14 8935 411506 2 1019 c c c c c c c
15 153.28 414547.2 14 1.032 B B C B B B B B
16 10363 77582 30 1836 c c c B c B C C
17 230.34 31681.6 2 2.822 C C A C A B B B
18 8027 2953518 11 0531 c c c c c c c
19 18775 2333138 6 0353 c c B B B C C C
20 5135 2317216 26 1376 c c B c c C C
21 7592 4547588 20 2929 A A B B B A A A
22 6716 805596 27 2381 c c B c c C C
23 17329 3971961 23 0471 B B B B B B B B
24 4171 336693 15 237 B B B c cC B C C
25 13289 4595787 3 2152 A A c B B B B B
26 5033 2813131 16 0917 c c c c c C C
27 3929 1014935 13 0431 c c c c c C C
28 189.24 1282984 18 2979 c c B B B B B B
29 22869 3114781 29 2319 B B A A A A A A
30 5494 1886307 29 154 c c c B c B C
31 4217 180117 30 1135 c c B B c c C C
32 1998 152967 16  0.799 c c A cC B C B B
33 15285 3839199 22 179 B B A B B B A A
34 19337 1194546 5 0324 c c c B B C C C
35 13847 3332906 6 205 B B c B cC B C C
36 734 3744968 8 0619 B B B c c c c
37 147.65 3644911 28  2.665 A B A A B A A A
38 4093 4073295 3 1856 B B c c c C C
39 9286 3703013 21 0.107 B B B c c B B
40 22549 322614 6 2548 B B B A A B B B
41 10261 504021 25 042 c c c c c C C
42 20753 4996999 10  0.692 A A c B A B B B
43 24336 2096298 25 1127 c c B A A A A A
44 14026 389141 25  0.609 c c c c c C C
45 17096 3708852 10  2.002 B B B B B B B B
46 13645 4998548 7 0376 B A c B B B B B
47 18727 2749356 5 2512 c c c B B B B B
48 160.84 2969768 28 2108 B B B A B A A A
49 3647 780514 22 0882 c c c c c C C
50 2095 3186885 4 2259 B B B B B B B B
51 3253 2734909 20 2507 B c c B cC B c C
52 17164 142923 5 0815 c c c c B C C C
53 23508 3292051 3 1574 B B B B A B B B
54 11384 4971196 23 0.03 A A c B B B B B
55 2785 255434 6 2227 c c B c c C c
56 15.4 103414 1 2902 c c c c c C C
57 19405 316586 1 2928 B B B c B B B B
58 068 3418596 13 1991 B B c c c c C
59 15169 228109 18  1.259 c c c c c C B
60 8923 431367 2 0.025 c c c c c C C
61 9865 4952548 1  1.089 B A A cC B C A B
62 9915 206354 18  2.069 c c c c c C C
63 10484 3709194 11 1214 B B c c c ¢ C C

aSource: reproduced classifications by (Douissa & Jabeur, 2020)
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The obtained results were analytically compared from two aspects as follows: First aspect, in general view,
they showed that only 15 out of 63 items were kept in the same classes when compared to other classification
models. Specifically, findings reflected that no item is kept matched as class A out of the 7 A-items. Items 23 and
45 and 50 are kept matched as a class B out of 25 B-items. Lastly, items 5, 13, 14, 18, 26, 27, 44, 45, 49, 56, 60 and
62 are in match class of C out of 31 C-items. Second aspect, they reflected brief and overall comparative analysis
among both the proposed models and the selected cited ones that are presented in table (3) below.

Table (3): Concordance and discordance approximate rates among models

Dataset 63 SKUs Proposed models Selected cited MCIC models
Number Percentage Number Percentage

Similarities among 55 87.30% 21 33.33%

items

Dissimilarities among 8 12.70% 42 66.67%

items

Total 63 100% 63 100%

As table (4) and figure (1) present to highlight the numerical values of similarity and dissimilarity among
models and classified items in a detailed matrix and visualized indicators. Under the factors of max and min
values presented in the table (4), the proposed models showed high concordance rate as (87.302) when
compared to each other. The H-model and the ZF-model showed high concordance rate as (80.952) when
compared to each other. Both Lui and Lolli models result in high concordance rate that is as (92.063) when
compared to each other whereas the ZF-model, the Ng-model, and the H-model result in low concordance rate as
(50.794) when compared among themselves under factor of max and min rates. Figure (1) is generated for better
sensitivity analysis when all models are considered and shown in group of trends. The figure showed that only the
proposed models, Lolli and Liu models, could result in high concordance rates when compared to others. In
conclusion, it is important to underline that, the obtained classification results will subject to another significant
analysis that reflect their performances in terms of inventory cost and service that is one of the main objectives of
conducting this research paper.

Table (4): Detailed concordance rate among classified items and models

CRITIC-SR-  CRITIC-SR- ; )
PROMETHEEII  COPRAS R ZF Ng H Lolli Liu
CRITIC-SR-
PROMETHEE I 0.000 87302 55556 55556 50.794 69.841 66.667 66.667
CRITIC-SR-
COPRAS 87.302 0.000 53.968 50.794 50.794 61905 65079 60.317
R 55.556 53.968 0.000 52381 57.143 52381 61.905 63.492
ZF 55.556 50.794 52381  0.000 69.841 80.952 71429 68.254
Ng 50.794 50.794  57.143 69.841 0.000 63492 69.841 68.254
H 69.841 61.905 52381 80.952 63492 0000 74.603 77.778
Lolli 66.667 65.079 61905 71429 69.841 74.603 0.000 92.063
Liu 66.667 60317  63.492 68254 68254 77.778 92.063  0.000
Max 87.302 87302  63.492 80952 69.841 80.952 92.063 92.063
Min 50.794 50.794 52381 50794 50794 52.381 61905 60.317
100.000
o 80.000
[S)
&
£ 60.000
—
S 40.000
2
< »20.000
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Figure (1): Sensitivity analysis of concordance rates among classified items and models
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5. Validation: approach and results

Lajili, Babai and Ladhari, (2012) and Babai, Ladhari, and Lajili (2015) developed a general approach to
evaluate the performance of any MCIC model as “inventory system” using two main coefficients: holding
inventory cost and achieved fill rate. Thus far, this is the most modern approach and has become the benchmark
for validation because it entails additional features such as ordering cost, and inventory review policy (s, Q),
which reflect the possible degree of fulfilling customer demand that is directly satisfied from the on-hand stock.
First, the aggregate achieved fill rate based on the mean demand D; per item is computed as:

_ i, FRiD;

FRr = o @1
Second, the total inventory cost including holding cost (H)), safety factor (5F;), and lead time (L) is expressed as:

Cr = XM, H; SF; 0,\[L;, (22)

For the proposed dataset used, both the inventory cost and achieved fill rate were calculated to evaluate the
proposed models. Table (5) shows their performances under three targets for CSLs. Babai, Ladhari, and Lajili
(2015) have affirmed that an increase in the fill rates leads to an increase in costs. Hence, the analysis showed
that the proposed models resulted in high cost and fill rate. Furthermore, an additional analysis that combines the
cost and fill rate in the curves was performed to provide more comprehensive comparisons. Following the
researchers’ instructions for explicating the curves and their functions, the efficiency curves in figure (2) showed
that all models were adjacent with some variations. The proposed models showed competitive performance
within the three targets of CSLs. The curve of the CRITIC-SR-COPRAS appeared on the top with demonstrating its
high performance, followed by the CRITIC-SR-PROMETHEE II. In contrast, the others showed low efficiencies. The
superiority of the CRITIC-SR-COPRAS model may be attributed to the nature of the items’ classification process.
For instance, COPRAS simultaneously measures the maximum and minimum weighted scores per item, whereas
others compute the weights’ contributions of an item among a set of items using either maximization or
minimization weighted functions. The poor performance of the cited models has been extensively discussed in
(Babai et al, 2015). Based on the limitations of this analytical study, the comparative analysis showed that
CRITIC-SR-COPRAS tends to be the most preferred.

Table (5): Results of the proposed models compared to selected MCIC models

st d
Targets CSL for classes ABC csL 9‘1) %T;rsgozt' 90% st 9? %Tg‘(‘)g‘;: 85% s g-g‘; T;rsg‘;: 80%
Models Cost Fill Rate Cost Fill Rate Cost Fill Rate

CRITIC-SR-PROMETEE II 1456.264 0.980 1113.737 0.956 892.823 0.928

CRITIC-SR-COPRAS 1433.372 0.980 1101.988 0.956 885.156 0.929

ZF 1414.104 0.961 1089.360 0.934 875.288 0.904

R 1368.041 0.961 1060.527 0.934 853.388 0.904

Ng 1352.324 0.960 1051.929 0.933 847.461 0.902

H 1432.135 0.962 1099.261 0.935 882.134 0.905

Lolli 1430.896 0.961 1097.737 0.935 880.612 0.905

Liu 1427.165 0.961 1095.220 0.934 878.611 0.904

0.990

CSL(A,B,C)
= (99%,95%,90%)

0.970

CSL(A’B’(")
= (95%,90%, 85%)

0.950 i H
Ng
R

ZF

0.930
@il |_(i-model
cs L(a,B,c) / @ CRITIC-SR-PROMETHEEII
0.910 = (90%,85%,80%) bt CRITIC-SR-COPRAS
w

e |_0|li-model

Percentages of Achieved Fill Rate
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Figure (2): Sensitivity analysis of models for a combined service-cost
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6. Discussion and conclusions

In this study, we developed new hybrid classification models for MCIC. The combined CRITIC and SR tools
were utilized for unbiased weights estimation, and efficiently operate the MCDM ranking models to generate
optimal solutions. The proposed models have named as (CRITIC-SR-PROMETHEE II and CRITIC-SR-COPRAS). The
most focused proposing the hybrid classification models is not only to provide a classification scheme and
comparative classification results, but rather to provide models that resulted in increasing the service level and
decreasing inventory cost. To perform the proposed models, the study used a small real dataset, and the results of
which were compared to other existing MCIC models concerning classification, inventory cost, and service. The
sensitivity analysis generated to empirically investigate the concordance and discordance rate of classification,
holding inventory cost, service level and fill rate of satisfied demand as well as to inferring insights towards the
stability and performance of the proposed models and other cited models.

The empirical results showed that the proposed models resulted in high concordance rate when compared
to all other cited MCIC models. This could be due to the weights’ values generated by CRITIC and SR tools as well
as the characteristic of the MCDM models utilized to give the final scores of the SKUs. Additionally, it could be due
to the prespecified items quantity on each inventory class. The empirical results based on the combined inventory
cost-service factor showed that the proposed models achieved high inventory performance. Precisely, the CRITIC-
SR-COPRAS curve is on top, followed by the CRITIC-SR-PROMETHEEII model whereas the other cited MCIC
models showed low performances. By this, the paper concludes that the CRITIC-SR-COPRAS is the most preferred
because it achieved a promising outcome, that is, resulted in a high performance of service and cost inventory
when combined. To generalize the proposed models, researchers could use a large real-life dataset that includes
other important criteria, and other inventory control policies such as (&, S) or (s, S) since this study was utilized
the (s, Q) policy. Finally, this study does not account for the impact of pandemics such as the current COVID-19
pandemic. Thus, future research should use a real case to investigate the impact of the Covid-19 pandemic on the
inventory classification system, inventory behavior (i.e on-hand stock), lean and just-in-time systems which are
widely used by companies.

Acknowledgments:

The author is very thankful to the editor and anonymous reviewers for their helpful comments on this
version paper.

Declaration of interest:

The author declares that he has no conflict of interest.

References:

Arikan, F., and Citak, S. (2017). Multiple criteria inventory classification in an electronics firm. /nternational Journal of
Information Technology & Decision Making, 16(02), 315-331. https://doi.org/10.1142/s0219622017500018

Babai, M. Z,, Ladhari, T., and Lajili, I. (2015). On the inventory performance of multi-criteria classification methods: empirical
investigation. /nternational Journal of Production Research, 53(1), 279-290. https://doi.org/10.1080/00207543.2014.952791

Bhattacharya, A., Sarkar, B., and Mukherjee, S. K. (2007). Distance-based consensus method for ABC analysis. /nternational
Journal of Production Research, 45(15), 3405-3420. https://doi.org/10.1080/00207540600847145

Boylan, |. E,, Syntetos, A. A., and Karakostas, G. C. (2008). Classification for forecasting and stock control: a case study. Journal
of the operational research society, 59(4), 473-481. https://doi.org/10.1057/palgrave.jors.2602312

Diakoulaki, D., Mavrotas, G., and Papayannakis, L. (1995). Determining objective weights in multiple criteria problems: The
critic method. Computers & Operations Research, 22(7), 763-770. https://doi.org/10.1016/0305-0548(94)00059-h

Douissa, M. R., and Jabeur, K. (2020). A non-compensatory classification approach for multi-criteria ABC analysis. Soft
Computing, 24(13), 9525-9556. https://doi.org/10.1007 /s00500-019-04462-w

Flores, B. E,, Olson, D. L., and Dorai, V. K. (1992). Management of multicriteria inventory classification. Mathematical and
Computer modelling, 16(12), 71-82. https://doi.org/10.1016/0895-7177(92)90021-c

Gajpal, P. P, Ganesh, L. S, and Rajendran, C. (1994). Criticality analysis of spare parts using the analytic hierarchy
process. International journal of production economics, 35(1-3), 293-297. https://doi.org/10.1016/0925-5273(94)90095-7

Kaabi, H., Jabeur, K, and Ladhari, T. (2018). A genetic algorithm-based classification approach for multicriteria ABC
analysis. International ~ Journal of Information  Technology &  Decision  Making, 17(06), 1805-1837.
https://doi.org/10.1142/s0219622018500475

Karagiannis, G., and Paleologou, S. M. (2021). A regression-based improvement to the multiple criteria ABC inventory
classification analysis. Annals of Operations Research, 306(1), 369-382. https://doi.org/10.1007/s10479-020-03788-1

Lajili, I, Babai, M. Z., & Ladhari, T. (2012, June). /nventory performance of multi-criteria classification methods: an empirical
investigation. In 9th International Conference on Modeling, Optimization & SIMulation.

ﬂ Global Journal of Economics and Business, 13(1) (2023), 61-70



Proposing New Hybrid Models for Multicriteria Inventory ABC Classification Fauzi Zowid

Liy, ], Liao, X,, Zhao, W., and Yang, N. (2016). A classification approach based on the outranking model for multiple criteria ABC
analysis. Omega, 61, 19-34. https://doi.org/10.1016/j.0mega.2015.07.004

Lolli F. Ishizaka, A, and Gamberini, R. (2014). New AHP-based approaches for multi-criteria inventory
classification. /nternational Journal of Production Economics, 156, 62-74. https://doi.org/10.1016/j.ijpe.2014.05.015

Makan, A., Malamis, D., Assobhei, O., Loizidou, M., and Mountadar, M. (2012). Multi-criteria decision analysis for the selection of
the most suitable landfill site: case of Azemmour, Morocco. /nternational Journal of Management Science and Engineering
Management, 7(2), 96-109. https://doi.org/10.1080/17509653.2012.10671212

Ng, W. L. (2007). A simple classifier for multiple criteria ABC analysis. European Journal of Operational Research, 177(1), 344-
353. https://doi.org/10.1016/j.ejor.2005.11.018

Partovi, F. Y., and Hopton, W. E. (1994). The analytic hierarchy process as applied to two types of inventory
problems. Production and Inventory Management Journal, 35(1), 13.

Podvezko, V. (2011). The comparative analysis of MCDA methods SAW and COPRAS. Engineering Economics, 22(2), 134-146.
https://doi.org/10.5755/j01.ee.22.2.310

Ramanathan, R. (2006). ABC inventory classification with multiple criteria using weighted linear optimization. Computers &
operations research, 33(3), 695-700. https: //doi.org/10.1016/j.cor.2004.07.014

Schmid, F., and Schmidt, R. (2007). Multivariate extensions of Spearman's rho and related statistics. Statistics & probability
letters, 77(4), 407-416. https://doi.org/10.1016/j.spl.2006.08.007

Vukasovi¢, D., Gligovi¢, D., Terzi¢, S., Stevi¢, Z., and Macura, P. (2021). A novel fuzzy MCDM model for inventory management in
order to increase business efficiency. Technological and economic development of economy,27(2), 386-401.
https://doi.org/10.3846 /tede.2021.14427

Zavadskas, E. K., Kaklauskas, A., and Sarka, V. (1994). The new method of multicriteria complex proportional assessment of
projects. Technological and economic development of economy, 1(3), 131-139.

Zhou, P., and Fan, L. (2007). A note on multi-criteria ABC inventory classification using weighted linear optimization. European
journal of operational research, 182(3), 1488-1491. https://doi.org/10.1016/j.ejor.2006.08.052

70
- Global Journal of Economics and Business, 13(1) (2023), 61-70



Global Journal of Economics and Business (GJEB)

Volume.13, Issue.1 pp: 71-83 Article 7
Feb (2023)

Conceptual Framework Depicting the Interrelationship

between A Country's Welfare Regime and its Health
System

Lo ALy g dmlopll pllay Oy dlaliiall ddilell jgny Guatmloa jlal
Ganll asllhig

Shenaaz Gani, Bernadene de Clercq

Accepted Revised Received
&iaull Jgud &iadll dealya Sl pMiwl
2023/1/24 2023 /1/17 2022 /12/14

DOLI: https://doi.org/10.31559/GJEB2023.13.1.7

This file is licensed under a Creative Commons Attribution 4.0 International



https://creativecommons.org/licenses/by/4.0/

R

Jlee¥lg sLazdMW Al Lall 2l

=L_a J i i Global Journal of
Global Journal of Economics and Business (GJEB) Economics and

Business

—~ REFAAD

Journal Homepage: https://www.refaad.com/Journal/Index/2
www.refaad.com

E-ISSN 2519-9293 | P-ISSN 2519-9285

Conceptual Framework Depicting the Interrelationship between A
Country's Welfare Regime and its Health System

‘“_;ua.” MLEJj Lo ..\.L ‘3 ?QAUZJJ‘ eUaa ) M.b\.g.?.l‘ MM‘)M MLM)LE!

Shenaaz Ganil, Bernadene de Clercq?

L2 University of South Africa, South Africa
1 ganis@unisa.ac.za

Abstract:

The effectiveness of healthcare systems varies greatly, and the ability to achieve important health objectives varies
between welfare regimes and nations. In order to improve our understanding of how health systems perform under
various welfare regimes, this paper offers a framework that establishes this relationship. As a result, the purpose
of this paper is to present a framework that could be utilized to construct a connection between a country’s welfare
system and its health system. The first stage is to establish the parameters of welfare regimes based on the notions
of governance and power usage. The study goes on to discuss the concept of the health system, the performance of
the health system, and how these concepts relate to welfare regimes. Within these constraints, health system
performance focuses on three essential objectives: strengthening responsiveness to the population's expectations,
ensuring fairness of financial contribution, and improving health. Once the fundamental objectives of health
systems have been identified, they must be measured, and a conceptual relationship between welfare regimes and
health systems must be established. By developing a framework for the interactions between welfare regimes and
the health system, it is possible to understand the primary factors affecting the functioning of health system as well
as to consider important policy issues and formulations.

Keywords: Welfare Regime; Social Support; Health System,; Healthcare Performance; Liberal Regime; Social
Democratic Regime; Conservative Regime.
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1. Introduction

The different qualitative arrangements between the state, the market and the household ultimately define a
country's welfare regime. An examination of the roles played by the state, the market, and the household in the
provision of welfare in different countries would indicate that there indeed are various welfare regimes. The
political and economic system shapes a country's welfare regime that a country adopts: for instance, dictatorships
as opposed to the democratic system or capitalism as opposed to socialism. The welfare regime will, in turn,
influence the social policies of a country. Given this recognition, it is important to identify that while the levels of
responsibility may vary between the state, the market and the household, each is still required to play a role. Terms
such as “welfare pluralism” (Shi, 2017) or the “mixed economy of welfare” (Powell 2007:2) have evolved to
communicate the concept that welfare is not limited to the state; it is made up of a mixed economy of providers
(Dwyer & Shaw 2013:8).

The social policies of a country would include health, education, housing, municipal services and social
security, amongst others and it can be expected that the welfare regime of a country would dictate the social policies
it applies within the country (Gionvanella, Franco & Almeida, 2020). However, the key focus of this research is
health, and although other policies impact the state of households’ health, the main focus will be to expand on social
policy as it applies to health. Achieving the optimum level of government regulation and/or intervention in social
policy specific to health is optimal for any successful healthcare system (Binmadi & Alblowi, 2019). The provision
of healthcare services and whose responsibility it is at the core of this research. When assessing the magnitude of
government intervention within a specific type of welfare regime, it is necessary to acknowledge the social gradient
within a society where health is shaped by the conditions in which people are born, grow, live, work and age.

There are significant differences in health system performance for countries with varied levels of education,
income and social support (Humphries, 2015; Chindarkar, Howlett & Ramesh, 2017). Such differences are
occasioned by the variations in welfare regimes. The differences in socially valued outcomes, such as health,
education, housing, responsiveness and justice across countries, are impacted by changes in the design, content,
and management of welfare regimes and health systems. With this recognition, it is crucial for decision-makers at
all levels to recognize the variations in welfare regimes and the health system, pinpoint the variables that affect
them and develop policies that will produce better outcomes in a range of contexts. The scientific underpinnings of
health policy at the international and national levels can be strengthened by relevant, comparable data on welfare
regimes, health systems, and their interrelationship.

There are several frameworks for evaluating the effectiveness of the health system, which is evidence of the
value placed on this enterprise. When combined, these frameworks offer a wealth of concepts and methods.
However, there is a gap in the literature because as far as the researchers could determine, no framework has sought
to connect welfare regimes to health systems, which provides room for this research. In order to provide a logical
and consistent framework, it is important to understand the objectives of health systems.

1.1. Research Objective

This research aims to ascertain if there is an inter-relationship between a country’s identified welfare regime
and its health care system. Given that a welfare regime drives a country’s decisions, it would be expected that the
social policies would be a reflection of the countries’ identified regime. A persuasive and practical framework for
evaluating health system performance in the context of various welfare regimes is essential.

In order to answer the research objective, the literature review will first address the welfare regime, how this
has developed and what attributes identify a specific regime. A model will be presented depicting the different
welfare regimes and the different attributes which contribute to each classification. The three broad categories of
welfare regimes as developed by the seminal author Esping-Andersen (1990) namely the liberal regime, the social
democratic regime and the conservative regime will be used as the three broad categories. The second part of the
literature review will address the health component, specifically identifying the various attributes applicable to
each health system if it is a liberal health system, a conservative health system or a social democratic health system.

To this end, a conceptual framework has been developed, depicting the relationship between the various
welfare regimes, the social policies applied and their health care systems. Given that a welfare regime would dictate
the social policies of a country, specifically its health, we would expect the health system to mirror the welfare
regime in terms of the policy. This conceptual framework will be applied to validate or refute the claim that the
social policy would mirror the welfare regime. This exercise will be carried out by using three examples, one country
from each category. This article serves as both a framework and a guide for the additional development and
refinement work that academics and other decision-makers will undertake in the coming years. This framework
will primarily be used to structure the healthcare system according to various welfare regimes, which will enhance
health system performance.
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2. Methodology

The study involves the analysis of published documents, notably those on health systems published by
academics, industry professionals, and the South African government. A content analysis of many research
publications and policy documents on health industry was done for the study. The reading and study of public
papers employing a content analysis research approach is a viable and reliable research method according to
researchers like Mensah et al. (2017) and Maama (2021). In order to fully understand the important objectives and
their ramifications, the documents and literature were read from front to back. To download research papers and
policy documents about healthcare delivery in South Africa, the study accessed the websites of research databases
and other government organizations in charge of health. These documents underwent a thorough evaluation to
ascertain how well healthcare is managed in the context of different welfare regimes.

In order to discover pertinent studies to include in the study, the literature search began with a recent
systematic literature assessment evaluating the effectiveness of primary care in various welfare regimes. For the
literature search, a number of keywords were selected, including health system, welfare regime, health leadership,
operational management in the health sector, and health policies and regulations. The study then looked for studies
that had been published in the databases such as Web of Science, Scopus, Emeralds, Elsevier, and PubMed, starting
with those that focused on health system efficiency. Studies that addressed one or more definitions of the health
system and welfare regimes evaluated the impacts on quality, outcomes, or costs, and presented or quoted original,
peer-reviewed studies were all taken into consideration. In an effort to authentically portray the materials studied,
the study only cited a subset of these publications, choosing those that highlight concepts that are particularly
pertinent to the current study.

3. Literature Review
3.1. Welfare Regimes

Many historical personalities have been consumed by the provision of welfare through the state, the market
and the household. Although the classification by Esping-Andersen (1990) created a framework for researchers for
further research, it was by no means the birth of welfare regimes. Starting with Plato’s most enduring work was his
lengthy dialogue, The Republic (Jowett, 1881). At the core of Plato’s ideology is his deep insight that the desire for
power corrupts and destroys people. He argued that this danger in a never-ending pursuit for self-gratification
would always undermine political unity (Lee, 2003:10). Plato developed a constitution that addresses aesthetics
and ethics through the desire for unity in politics leading to a happy civil society. “These philosophers” do not seek
control (power) for personal gain and are reluctant rulers; rather, their service of governing is to acquire knowledge
of all that is good (Korab-Karpowicz, 2005:2; Lee, 2003:15). Plato believed that decision-making about the right
political order should not be left solely to public opinion as they lack the foresight and could only stand to learn
from their mistakes, which would be counterproductive. According to Plato, the ideal state would be a combination
of aristocracy, oligarchy, and democracy (Korab-Karpowicz, 2005:2).

Many years after Plato, in 1723, the Scotsman Adam Smith (1723-1790) left his mark on history with his
contributions in The Wealth of Nations (Smith, 1776). Throughout The Wealth of Nations, Smith is concerned about
the poor and the ideal form of government, favouring a system that he calls “natural liberty”, where the market
largely governs itself, through greed for profit and competition that will counter excessive profit and abuse of the
household, with limited state intervention (Smith, Raphael & Macfie, 1977). He further explains that government’s
function should be limited to three roles: to protect its citizens from outside forces, to protect individuals from each
other by enforcing justice, and lastly to be the developer and maintainer of certain public works that cannot be done
on an individual level (Smith et al, 1977). Smith was studied by Hegel in his early years, but Hegel differed
somewhat from Smith as he felt that there is a need for specific government interventions. The contributions of
Hegel (1770-1831) are considered to have redirected Western philosophy. He challenged the traditional logic of
“syllogism” and presented his new way of thinking called “dialectical” thinking, which claims that “only the whole
is true” (Spencer, Krauze & Appignanesi, 1996). This grand idea challenged Aristotle’s classical static view that is
concerned with separate or distinct parts — and presents the “whole”, which can be explained as the interrelation of
all elements. A further dissection of Hegel’s theory would lead us to the “triadic structure” that consists of the thesis,
antithesis and synthesis that are stages to be moved through to emerge at a higher rational thought (Spencer et al.,
1996). Governments should be there to provide oversight, regulation and, when necessary, intervention without
bureaucratising society. Hegel, like Plato, believed that the masses lacked the experience and political education to
be directly involved in decision-making (Hegel, Knox & Pelczynski, 1964:74).

The ideas presented by Hegel appealed to Karl Marx (1818-1883) and Friedrich Engels (1820-1895), who
were the products of the intellectual environment in which they found themselves and thus developed an interest
in philosophy. Engels was horrified by the poverty that was exacerbated and accentuated by the growth of the big
cities in England. Together they created what they called "scientific socialism". Following the Marxists’ influence
came another British economist, John Maynard Keynes. The influence of his book, published in 1936, was profound
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both on economic thinking and on economic practices (Friedman, 1997:3) and developed its own branch of
economic thought called “Keynesian Economics”, which continued well into the 1960s (Smith, 2011:2). Keynes
generally supported free-market capitalism; however, he strongly believed that governments have a role to play in
supporting the economy. Finally, Smith presented free-market capitalism, which has been the world’s foremost
economic model for the last 200-plus years, today termed “economic liberalism” (Balaam & Veseth, 2005:48-49).
His optimism for this form of governance was matched by the thinking of Karl Marx, who stood on the opposite side
of the pendulum. Karl Marx advocated communism, believing that governments should provide and care for their
citizens in all aspects. Keynes believed that the government should support the economy where markets failed.
However, he generally endorsed free-market capitalism, thereby advocating for a balance between the two
extremes.

The preceding discussion on ideologies through the ages highlights the different levels of social involvement
by the state and how each of their viewpoints came to bear on the history of the world. Now in the 21st century we
are faced with yet the same problems of how and to what extent governments should manage the affairs of their
citizens. In the current century, one of the more influential minds has been Thomas Piketty (born 7 May 1971). A
French economist with a focus on wealth and income inequality, his published work Capital in the Twenty-First
Century (2013) looks at the last 250 years with reference to wealth concentrations and the distribution of wealth.
According to The Economist, Piketty can be seen as the modern version of Karl Marx (“A modern Marx”). His work
draws on more than a decade of research, showing the historical changes in the concentration of income and wealth.
He emphasises how private wealth grossly exceeded national income and the highly unequal society of the 18th and
19th centuries. He argues that only a burst of rapid growth or government intervention would ensure that the
economic world is not plunged back into the “patrimonial capitalism” that worried Karl Marx. His recommendation
is for the state to intervene by way of global taxes on wealth to prevent the soaring inequality which would result
in economic and political instability (The Economist, 2014).

The conclusions of these great thinkers, heavily influenced by their current and historical circumstances,
diverged profoundly, but the common factor among all of them was their attempt at understanding the way humans
lived and how they might live in the future, and the organisation and extent to which governments should manage
their citizens. Each of these thinkers was consumed in one way or another with society and more specifically the
level of state intervention in the lives of its citizens.

Having considered the contributions of historical personalities that impacted welfare regimes over time, it is
opportune to state that the liberal view favours the free market and social grants are used as a poverty alleviation
mechanism, but only when it is clear that people cannot participate in the economy for reasons beyond their control
(Dinbabo, 2011:197). A conservative regime provides social welfare benefits based on compulsory membership in
different welfare schemes, such as National Health Insurance (NHI). There are limitations in this type of social
regime as the results of this system are restricted by elements such as income maintenance benefits and the ability
to earn an income. This is because the corporate element of the economy and employers are the maintainers of the
social security system (Dinbabo, 2011:197). In the social democratic view or the universal view, the state makes
generous universal provisions with the aim of providing comprehensive social security and equality. There is a high
degree of benefit equality and the objective is to eliminate the dual role of the state and the market (Dinbabo,
2011:198).

Titmuss (1974) and Esping-Andersen (1990) provided insight into the classification of the welfare system in
different ways. Titmuss (1974:42) classified the welfare system as a “residual”, “industrial-achievement” and
“institutional-redistribution” system. He advocated that the residual model had its roots in the “Poor Law” where
this model was limited to those in need and it was conditional. This model was reliant on the informal sector, such
as the household or voluntary organisations as service providers. Implementing the “industrial-achievement”
model would directly result from social needs based on merit, work performance and production. The third model
proposed by Titmuss (1963:16), the “institutional-redistribution” model was an extension of the Keynesian beliefs
of social and economic interventions by the state, where social needs should be universal, and welfare is provided
as a right of citizenship (Dinbabo, 2011:196).

Esping-Andersen made his contribution in 1990 with his original work entitled “Welfare Capitalism”, where
he addressed the economic problems surrounding the provision of social services. He argued that the welfare state
could not be seen inisolation and welfare regimes required closer examination (Esping-Andersen, 1990:24-25). His
argument was that the system evolved from a country's historical reforms and political movements, and that
through this the welfare regime had a direct impact on determining the social categories that define a set of class
preferences and modes of political behaviour (Esping-Andersen, 1990:32).

According to his model there are broadly speaking three types of welfare regimes that dictate the social policies
implemented:

e Aliberal regime: Low level of state intervention; market forces establish a high level of social security, and the
state would contribute modestly (Isakjee, 2017:5). Social rights are weak and there is little redistribution of

income (Dwyer & Shaw, 2013:9).
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e A social democratic regime: High level of state intervention; universal benefits are granted at generous levels
(Isakjee, 2017:6). Strong social rights and high levels of income redistribution (Dwyer & Shaw, 2013:9).

e A conservative regime: The state plays a complementary role, and the household is the core; based on
principles of insurance contributions (Isakjee, 2017:6). Relatively strong social rights, but income
redistribution levels are low (Dwyer & Shaw, 2013:9).

Table 1 shows the roles of the state, the market and the household and how they differ according to the regimes
as determined by Esping-Andersen (1990) in his research.

Table (1): Esping-Andersen’s welfare regimes summarised

Liberal Regime Conservative Regime Social Democratic Regime

Role of family in provision of Marginal Central Marginal

welfare

Role of market in provision of Central Marginal Marginal

welfare

Role of State in provision of Marginal Subsidiary Central

welfare

Strength of social rights Minimal High (for Maximum

breadwinner)
Key examples USA Germany Sweden

Source: Esping-Andersen (1990:24-25)

Each regime is discussed in the following paragraphs to identify the attributes and to support the classification
of the countries that have been cited as examples.

Liberal regime - attributes

In a liberal regime, we can expect the state to play a minimal role and the market will determine the
household’s welfare requirements. Benefits provided by the state would be on a modest scale and they would
provide for a specific group of the population, usually the low-income earners, working-class or state dependants.
Another characteristic of this type of regime would be the strict entitlement rules, and there would generally be a
stigma attached to this kind of welfare provision. Benefits would be modest, to encourage greater reliance on the
market (Esping-Andersen, 1990:26). Social grants would only be used as a poverty reduction tool where households
are unable to participate in the economy for reasons beyond their control.

Conservative regime - attributes

Under the conservative regime social benefits are linked to compulsory membership of various social
insurance schemes. The private sector or employers are expected to provide social security to their members and
the shortfall should be filled by communities at large. Social policy outcomes are dependent on income maintenance
benefits, the ability to earn an income, and the contributions by the private sector (Dinbabo, 2011:197).

Social democratic regime - attributes

The state is generous in the provision of services to achieve comprehensive social security and equality. There
is more emphasis on equality in benefits and less emphasis in terms of minimal needs. This regime is largely
prevalentin Scandinavian states such as Sweden (Dinbabo 2011:198). Sweden has been classified under this regime
by many notable authors, including Esping Andersen (1990), Leibfried (1993), Castles and Mitchell (1993), Ferrera
(1996), Bonoli (1997), Korpi and Palme (1998), Pitruzello (1999) and Bambra (2005). Sweden is seen as a social
democratic regime as they have a comprehensive welfare state and collective bargaining. Most workers belong to
labour unions and there is state-provided free education, free health care as well as generous guaranteed pension
payments (Sanandaji, 2012:12). There is a commitment to social cohesion, welfare provision to protect vulnerable
households, and full participation by the public in social decision-making (Sanandaji, 2012:12).

Based on the preceding discussion it would be fair to conclude that a country would in essence be categorised
in one of these three welfare regimes. This classification does not mean that certain attributes would not be
interchangable between the different regimes but holistically it would be possible to categorise a country in one of
the three identified categories.

3.2. Health Systems

There are many discussions of the different social policies developed from the different welfare regimes.
Venkataramani et al. (2021) defined social policy as a deliberate intervention by the state to redistribute resources
amongst its citizens to achieve a welfare objective. The authors indicated that the major element in defining the
social policy field is the idea of social welfare. For this research, social welfare policy would imply any form of
“deliberate and authoritative intervention by the state in terms of addressing social problems and redistributing
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resources as well as benefits with the objective to empower disadvantaged groups of people” (Beland et al., 2021;
Dinbabo, 2011:33).

In this article, the main focus will be to expand on social policy as it applies to health. In this context it is
necessary to determine the extent to which governments ‘should’ manage and provide for the health care of the
country, taking cognisance of the sustainability of such a health system. Emphasis will be placed on filtering the
social provision of services and concentrating on the provision of healthcare services, specifically the provision of
health services and who should be responsible for them. Health system is all the resources, players, and institutions
involved in financing, supervising, and delivering healthcare to citizens (Giovanella et al., 2018). The health system
is defined broadly as a result of this fundamental intent requirement. The primary intent criterion of health system
has the significant benefit of including all actors and institutions whose primary goal is to promote health in
evaluating health system performance. Additionally, it is crucial to understand that when efforts are made to
influence other sectors, such as educating the population or lowering socioeconomic inequities, they are
unquestionably a part of the health system (Chindarkar, Howlett & Ramesh, 2017). The primary intent criterion is
met by these intersectoral action activities since they aim to promote health.

Beland et al. (2021) articulated many goals for social systems, particularly the healthcare system. However,
Kromydas (2017) highlighted the need to distinguish between instrumental goals, whose pursuit is merely a means
to another end, and intrinsic objectives, which are appreciated in themselves, to have an informed discussion about
the goals of any health system. According to Reibling, Ariaans and Wendt (2019), the health system has three
primary objectives: health, responsiveness, and fairness in financial contribution. All nations should regularly
evaluate these core goals, which should also serve as the cornerstone for evaluating the effectiveness of health
system. As a result, assessments of goal attainment concentrate on quantifying these three objectives and
connecting goal attainment to resource utilization in order to measure effectiveness and performance.

Additionally, there are cross-system goals for the health system that could be significant and should be the
focus of additional investigation and review (Wendt et al,, 2010; Adler et al,, 2016). The contribution of the health
system to economic production is one of the more crucial cross-system objectives since health and health systems
can either boost or decrease economic output. For instance, certain employment-based insurance plans may make
it more difficult for workers to move around and affect macroeconomic performance. In this context, in evaluating
health system, it is important to answer the following question: how much does the healthcare system influence
things like education, democracy and economic growth? Meanwhile, there is mounting evidence that bettering one's
health can boost economic growth. Although these are crucial topics for further study, normal evaluation of the
health system's performance does not include them due to the nature of the cross-system interactions and the
complexity of measurement (Yuda, 2018).

Health is shaped by the conditions in which people are born, grow, live, work, are governed and age, and these
conditions, in turn, are shaped by the way in which money, power, and resources are distributed at global, national
and local levels. The relationship between health and the social gradient within a society has been established by
studies such as “The Marmot Review: Fair Society, Healthy Lives” (Marmot, Allen, Goldblatt, Boyce, McNeish, Grady
& Geddes, 2010) and “The Acheson Report - The Independent Inquiry into Inequalities in Health” (Smith, Morris &
Shaw, 1998). These studies concluded that the relationship between health and social factors cannot be denied and
the evidence from these studies confirms the importance of social factors in determining health.

3.3. Welfare Regimes and Health Systems

A substantial body of literature has examined the validity of welfare regimes concerning broad social welfare
policies in the context of health systems. Self-interest, ideological orientation, and institutional structures have all
been found to be important drivers in many earlier studies (Powell & Yoruk, 2017). Evidence suggests that different
welfare regimes provide welfare, particularly healthcare in different ways, both qualitatively and quantitatively.
Some studies have found significant socioeconomic disparities in morbidity and mortality across Europe using data
from national health surveys or national longitudinal mortality studies (Eikemo et al., 2008; Alves, 2015; Powell &
Yoruk, 2017; Reibling etal,, 2019). Surprisingly, egalitarian nations like Sweden and Norway do not appear to make
any exceptions in this regard, despite the fact that the general health of their population is among the best in the
world (He, 2018). This has led to widespread conversations about how social inequities in health should be
addressed and measured, as well as public debate and political mobilization within the Social Democratic welfare
states (Wendt et al,, 2009). This raises the question of how closely welfare regimes relate to socioeconomic health
disparities. Previous research has revealed that the overall health of the population varies significantly depending
on the welfare system (Bambra, 2005).

According to Eikemo et al. (2008), Anglo-Saxon countries have the lowest prevalence rates of ill-health,
whereas the Southern and Eastern European countries with the lowest average years of education have the highest
overall prevalence rates (apart from the lower incidence of limiting long-term sickness in the South). This is
consistent with the majority of prior research on changes in population health caused by welfare regimes (such as
newborn mortality or total mortality) (Wendt et al, 2009). In particular, the Scandinavian welfare regime
performed worse than the Anglo-Saxon and Eastern European social regimes in terms of educational health
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inequalities (Eikemo et al,, 2008). From a global standpoint, he (2018) documents that only Sweden exhibits
relatively minor inequality, maybe due to the robustness of the Swedish welfare state. These findings are
unexpected because we anticipated Scandinavian welfare states to do particularly well in terms of the degree of
health equity given their large welfare support.

These unexpected findings in the Scandinavian region may be due to the influx of emigrants in these countries.
Over the past two decades, significant immigration has occurred in the hitherto homogeneous Scandinavian nations
(Hovden & Mjelde, 2019). In Scandinavian welfare states, immigrants are frequently marginalized and denied the
full benefits of the universalistic system (Alves, 2015). They are also more prone to endure unemployment and
social marginalization. These groups also frequently belong to the social groups with the lowest levels of education
(Jakobsen et al,, 2019). A study that compared those born in Sweden to those who were immigrants from Poland,
Turkey, and Iran found a high correlation between ethnicity and poor self-reported health, which was mediated by
socioeconomic position, inadequate acculturation, and prejudice (Mock-Munoz de Luna, 2019). Another study
discovered significant differences between ethnic Pakistanis and native Norwegians in terms of self-rated health,
the prevalence of diabetes, and distress (Syed et al., 2006).

Apart from this, two significant flaws exist despite the fact that these country-specific assessments and cross-
national comparisons have shed light on numerous sources of the legitimacy of contemporary welfare regimes. First
of all, most prior studies were broadly focused on the entire social policy regime, and little knowledge was acquired
regarding the legitimacy of the health system, a crucial welfare component. Second, it has been discovered that the
Esping-Anderson typological model of Western welfare regimes, which was the foundation for the majority of
earlier investigations, has minimal application to other social welfare systems. This evidence demonstrated that
grouping welfare regimes accounted for a sizable portion of the difference in health systems. This lends credence
to the value of this study which provides a framework, highlighting how welfare states relates to the diversity in
health inequality metrics. Here, we demonstrate that health system disparities were not found to be patterned in
accordance with welfare regime.

4. The Construction of the Framework

The framework demonstrating a relationship between welfare regimes and health systems is presented in
Figure 1. The framework was developed based on the literature reviewed in the previous sections. The framework
presents all the welfare regimes identified in the literature and their corresponding health system. The vertical axis
represents the mindset of the populace as well as governments, ranging from the social democratic regime to the
conservative regime and then the liberal regime. The horizontal axis represents the health systems applied by the
liberal regime, the conservative regime and the social democratic regime. The nine blocks depict the different health
systems as applied by the different welfare regimes.
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Figure (1): Conceptual framework depicting the interrelationship between welfare regimes and health systems

77
- Global Journal of Economics and Business, 13(1) (2023), 71-83



Conceptual Framework Depicting the Interrelationship between A Country’s.... Gani & de Clercq

In the social democratic healthcare system (Block SS), the state would be concerned with providing for all the
needs of its citizens and it would go beyond provision. There would be engagement with the populace at all levels
to ensure that their needs have been considered. Thus, block SS would incorporate Universal Health Care (UHC),
the principle of equity and the efficiency/good governance of health service provision. The health system in this
block would be as extensive as possible and this form of government would love and care for its citizens. A country
which is classified as Social Democratic and applies the same social democratic health care system would be mainly
funded through government and is financed primarily through taxes system is mainly funded through government
and is financed primarily through taxes (Esping-Andersen 1990; Leibfried 1993; Castles & Mitchell 1993; Ferrera
1996; Bonoli 1997; Korpi & Palme 1998; Pitruzello 1999; Bambra 2005).

A healthcare system as applied by a conservative welfare regime (Block CC) would be a country with a
mirrored conservative healthcare system. This would imply that the state would provide for the needs of its citizens
as it feels best, taking cognisance of the limitations imposed by financing. The state would be reaching for UHC;
however, the principle of equity and efficiency/good governance would not be prioritised. This regime would apply
the pater familiar concept whereby the state would exercise autocratic authority over its citizens and provide health
services as it sees fit, with little or no consultation between the government and the populace.

In the health system as applied by the liberal regime (Block LL), the country would be classified as having a
liberal welfare regime with a liberal health care system. The state would provide the bare minimum for its citizens
and there would be little or no consultation with the populace. The free market would dictate. Table 2 below
presents the various welfare regimes and their corresponding health system.

Table (2): Welfare regimes and health systems

SL Social democratic regime following a liberal health system

SC Social Democratic regime following a conservative health system

SS Social Democratic regime following a social democratic health system
CL Conservative regime following a liberal health system

cC Conservative regime following a conservative health system

CS Conservative regime following a social democratic health system

LL Liberal regime following a liberal health system

LC Liberal regime following a conservative health system

LS Liberal regime following a social democratic health system

We then direct the discussion towards validating the conceptual framework in the following section.

4.1. Validation of Conceptual Framework

The conceptual framework, as seen in Figure 1 will now be validated by examining three specific countries,
looking at each country and ascertaining if their classification in terms of welfare regimes is reflected in their social
policy, specifically health.

Block SS

An example of this form of health system would be Sweden, where the health system is mainly funded through
the government and is financed primarily through taxes (Esping-Andersen,1990; Leibfried, 1993:133; Castles &
Mitchell, 1993:94; Ferrera, 1996:17; Bonoli, 1997:351; Korpi & Palme, 1998:661; Pitruzello, 1999; Bambra,
2005:35).

Block CC

An example of this form of health system would be the health system administered in Germany (Dinbabo,
2011:197). Germany has the world’s oldest social health insurance system, first introduced in 1883, which has
evolved and changed over time (Barnighausen & Sauerborn, 2002:1559). There is social cohesion, a mix between
state-funded services and private sector, a unified compensation system and subsidising of the poor. In Germany,
the traditional source of funding for its social health insurance was a wage-based insurance contribution; however;
its ageing population means wage and salary earners have declined as a proportion of the total population, making
it more difficult to fund its social health insurance system from traditional sources. Consequently, the German
government has been forced to inject additional funds from general revenues into the system to ensure its
sustainability (World Health Organization, 2010). The German health system was founded on the principles of social
cohesion, free choice of providers (patients have freedom to choose their service providers; Germany has more than
100 multiple payer systems; also, there is a unified compensation system for the providers, negotiated price
schedules and competition based on need), solidarity (meaning fair financing and equity; ethical platform, same
benefit package, payment according to needs and subsidising of the poor) and subsidiarity (problems are addressed
atthe lowest possible level) (Reid, 2011). Individuals can choose to be a member of the publicly administered Social
Health Insurance (SHI) or private health insurance, not both. 87.7 percent of the population are under the public
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insurance fund and the rest are private, with only 0.2 percent of the population with no insurance, and the social
health insurance scheme has to accept everyone.
Block LL

An example of this form of health system would be the United States of America prior to the implementation
of Obamacare, which was implemented in the presidency of Barack Obama. America has a culture of conservatism
(free market economic model) and the social welfare burden has been left to the free market. There is no unified
welfare system (Karger & Stoesz, 2014:2-3). There was significant reliance on the private sector to supplement
benefits for those not entitled to them (Dinbabo, 2011:197). Public health insurance has only become a reality in
the USA in recent years, but the social assistance is still minimal. The Affordable Care Act was passed in 2010
together with a companion reconciliation bill which together promise access to affordable health insurance to more
than 30 million Americans who were previously uninsured. The country’s health system is ranked as the most
expensive in the world, where R20 trillion was spent in 2010, approximately R50 000 per capita, which translates
into 20 percent of GDP. The American system is described as pro-rich and unfriendly to the poor.

Based on the above examples, it is evident that the social policies within certain countries mirror the welfare
regimes of those countries, but what of the case of South Africa?

South Africa transitioned from an apartheid society to a democratic nation in 1994 when the first democratic
elections were peacefully concluded. Under the apartheid rule, social policies were designed for the White racial
group, in the form of social pensions, and Patel (2008:73) notes that social welfare policy was modelled on Western
European institutional social policies for the White minority. With the abolishment of apartheid, the social welfare
system needed to be reengineered and this was done in accordance with the country’s constitutional mandate to
promote social and economic justice, democracy, human dignity, and freedom (Dinbabo, 2011:46). All spheres of
the South African government are subject to the rule of law laid down by the Constitution, which is the supreme law
in South Africa.

There have been profound political and social changes in the post-apartheid era and the South African
government has taken the lead in introducing significant social welfare policy changes (Makino, 2004:1). This
intervention was driven by the extreme inequalities and poverty rates in South Africa. According to StatsSA
(2017:1), the poverty rate was 49.2% in 2017 and the official unemployment rate was 29.1% in 2018 (StatsSA,
2019).

Progress regarding social policies came in the form of the White Paper on Developmental Social Welfare
(1997) and the South African ANC-led government adopted the neoliberal policies of a social welfare system, using
the means test or conditionality before offering social security grants. There would be two main conditions for the
most vulnerable to benefit from the grants - the age of the individual and the amount of money/property they own
(Dinbabo, 2011:217). The substantial spending by the South African government on social welfare policies makes
it difficult to categorise South Africa as a liberal regime, as the Social Assistance Act 13 of 2004 and the Social
Security Agency Act 9 of 2004 provide for social grants (Dinbabo, 2011:217).

In Noyoo’s (2017) research, he revisits the welfare regime framework as composed by Esping-Andersen
(1990) and applies this to the South African context. His conclusion is that South Africa has a hybrid welfare regime
typology (Noyoo, 2017:13). This hybrid welfare regime has two elements: firstly, the liberal welfare regime, which
evolved out of colonialism and apartheid and which provides for the needs of the privileged in South Africa. The
second element, the social democratic regime, appears to copy the Scandinavian redistribution model as evidenced
by South Africa’s provision of “bundles of services like the social wage that is defined by various state subsidies like
free water, free electricity, free housing, universal access to certain services for the poor” (Noyoo, 2017:14).
Universal health care, which would be a comprehensive care system, is not affordable in South Africa, given the
small tax base in the country and that households would still have to bear additional out-of-pocket expenses.
Although noble, the social democratic regime as adopted by countries such as Sweden is not a viable option for
South Africa, given the limitations of funding.

Based on the preceding discussion and with reference to Figure 1, South Africa would fit into the heuristic
model as follows: on the vertical axis, South Africa would be somewhere between a social democratic regime and a
liberal regime, as its policies are striving towards a social democratic system, but the country is not there yet (see
Figure 2). Having established South Africa’s position on the vertical axis, the social policies of the country and
specifically the health system currently being administered need to be considered to determine where South Africa
could be placed on the horizontal axis, namely the health system being employed.
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Figure (2): South Africa’s interrelationship between its welfare regime and health system

However, these health policy changes should be viewed against the backdrop that South Africa does not
possess the tax resources to fund universal health care to the same extent as Sweden. The evidence above indicates
that the health system which has prevailed in South Africa till this point would be a hybrid health system - consisting
of a social democratic regime combined with a liberal health system. Therefore, in terms of the heuristic model seen
in Figure 2, South Africa would currently form part of block SL (social democratic regime with a liberal health
system). The current health system in South Africa is not functioning efficiently due to poor service delivery and
other financial limitations. A social democratic healthcare system, towards which the South African government is
working, would offer universal coverage by way of a comprehensive care package, but affordability would be a big
factor in this decision. A projection of costs to fund the total healthcare expenditure for the entire population of
South Africa would require around R1 180 billion. Comparing this to the current total government spending for
2018/2019 of around R434 billion reveals a shortfall of R746 billion, which would require around 14 million
personal income taxpayers to fund the healthcare spending. Currently there are around 7.1 million PAYE personal
income taxpayers (National Treasury, 2019:34), who together are responsible for the total healthcare spend in
South Africa, amounting to R434 million. This implies that with a population of roughly 58 million people at least
50.9 million people (87.8%) do not contribute towards healthcare expenditure, but they receive almost all of the
R208.8 billion of the healthcare expenditure budget. This shortfall in the budget is a very real and imminent threat
to the proposed national health insurance.

5. Conclusion

This study has contributed to the literature and policy debate by providing a framework demonstrating a
relationship between welfare regimes and health systems. We hope to encourage a more rational and well-informed
discussion on the interaction of welfare regimes and health systems by introducing a clear framework that
establishes this interaction. This would help improve key healthcare delivery areas such as health system goal
attainment and performance, organization of key health system functions, and the technical content of health
service provision. A lot of the assertions regarding what functions and what does not function under different
welfare regimes are used in the discussion of health system design. Adopting this framework for health system
performance will create the groundwork for a change in the ideological debate around health policy to one that is
more grounded in fact. It this case researchers and policymakers should eventually be able to offer empirical
responses to issues like the connection between the structure of health finance and the level, distribution, and
responsiveness of health.
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The framework further offers a foundation for a more scientific discourse on health policy by considering how
welfare regimes influence health systems and the most critical potential elements for explaining variation in health
system performance. The focus of attention on the policy options available to governments for improvement will be
on the annual evaluations of the performance of the health system. The institutionalization of performance
evaluation on a global scale may aid the continuous discussion of the state's role in health systems. The framework
should serve as a foundation and motivate researchers to find answers to the following questions. Which welfare
regime can improve health system performance? What proof do we have that the state can improve performance
by implementing these policies? Then, if the data indicates it has the potential to do so, the state's ethical obligation
is to improve performance. This paradigm for evaluating health system performance is still under development and
will undoubtedly change as operationalization moves forward and data on the relationship between welfare
regimes and health systems becomes available. Creating such a long-term agenda will assist all nations in better
articulating their responses to their respective populations' complex and evolving health requirements.

Suggestions for Future Studies:

The study documented that different welfare regimes provide welfare in different ways, both qualitatively and
quantitatively. However, the extent to which racial composition of a country influences the different welfare regimes
remains undocumented. As a result, more investigation into the racial composition of different welfare regimes and
their would help explore this topic further.
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Abstract:

South Africa has consistently suffered double-digit unemployment rates and unstable price levels, with a resultant stifling of
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recommends that the SARB bank should go for targeting output instead.

Keywords: inflation rate; New Keynesian Phillips Curve; Economic growth; unemployment; inflation targeting.
:oaslll
Ui AmBig  golard ¥l gl c¥uas 35 ) 6ol Les Byiiue pe slawd cibigiuwng (nedy opo Wllay c¥uae (o Hlpeialy L8l gl cuile
Jurs l35 ae 2Latd¥! 3 3as 41 gu cilly catall Aubiwd! Sl Blas Lad 3u8uall LasysT Ggir @ S bl § oluleadl g luo aias
Wolal) Lulyull sia cuamd Al olaa¥) § szall aud b lgall Lduall cbgiuwae s5a05 J) 6ol Las (Jlaz¥! Hlasdl (goiuns Bl Alal
(g3s) I A et GLAldl lass¥) s Ayl sda ioeie) 1994 ale way sLazd¥l e Landliy Lasydl cigin @ Aladly pieanll c¥as o
Cebelid (dming el Gxie (po S 3529 lid] dalady 2019 e aal, ) as 8l 311994 (o Jg¥1 aasl e Butall Aliaall W lledl bt 03 S
11994 s J¥1 a0 (e eieianll J) AUl (o il B 280e 99 putad Blasg Alally eieanll ¥l Blas Ly, sl igi @ duaell g5S0)
oolassl ) esaddl Jaas glas) ol lsiadl sda S 4l ¢ «piuatll oo 2l Zudis Lorew A8Me 3929 (w0 02,1 (e 2019 ale (0l a1
Jaae e St Bl L o BLAIST @5 s cpiatl] Calagael Gle J8T IS0 2SI (# Aladl ilial 2pmsall colss D) Jaae § gila
281 By hpmally piail] 2 Lol 06 il lml Sy daipe Jlor¥) onl) Ul 0l s @1 Amatil) J) Slaslly 23 e Yoty Al
L8 g Joliio| iy CBlaaal Cagrgy CUIS dslll i (aosiy Aol (o all e 8yuall 4 Jatue golaidl sai J) 352 0F Sa
23 e Yoy z )

il Sl SN 2 53luazd Y gaidl o) SicS telid inin Sl Jotns s Lzl Lok



mailto:IlesanmiK@unizulu.ac.za
http://www.refaad.com/

Inflation and Unemployment in the South African Democratic Era..... Jeza et al.

1. Introduction

Transitioning from an autocratic apartheid government to democracy in South Africa led to an era of
economic redressing. The inherited economic and social legacies of apartheid which included high unemployment,
income inequalities and excessive poverty levels affecting the black majority population have contributed to South
Africa’s previous economic conditions. It is now more than two decades after the first democratic elections.
However, unemployment levels remain high and keep rising, and were further impacted by the Covid-19
pandemic, which has crippled developing economies, including South Africa.

According to the South African Reserve Bank (SARB), the main goal of its monetary policy implementation is
the achievement and maintenance of price stability to contribute to the country’s sustainable economic growth.
However, can it be concluded that monetary policy has been effective in ensuring sustainable economic growth
rates and employment creation in South Africa?

Empirical evidence on the domestic economy suggests that prior research does not agree on the correct
manner of conducting monetary policy. Reid and Du Rand (2013) ascertain this as they mention that there is still
no clear understanding of monetary policy's effect on employment creation in South Africa.

According to Hodge (2002), studies before 1983 lacked accurate employment and unemployment statistics
since the black population was not included in the labour force information, and this made these studies
unreliable. Du Plessis (2013) and Fedderke and Liu (2016) suggest that employing other output gap proxies such
as government expenditure may provide possible results for the monetary policy for South Africa. Other
researchers namely Fedderke and Schaling (2005); Burger and Marinkov (2006); Hodge (2006); Leshoro and
Kollamparambil (2016); and Phiri (2017) suggest that South Africa’s Phillips Curve has flattened over the years,
indicating a weakening of the inverse relationship between the rates of inflation and the rates of unemployment.

Furthermore, empirical literature consulted sums up two contradicting approaches to how monetary policies
can be implemented to benefit employment creation and price stability. Firstly, an argument that stems from the
Phillips Curve is that there is an inverse relationship between inflation and unemployment; a relationship can be
used in creating employment opportunities (Phillips, 1958). Secondly, the central bank argues that monetary
policy's main goal is to achieve and maintain price and sound financial stability. This mandate has influenced most
central banks, including the SARB, to opt for the targeting of inflation as the main monetary policy tool to achieve
good price stability and employment creation (SARB,2018).

These arguments; however, do agree that there is some sort of correlation between inflation and
unemployment, and this correlation has been the core motivation behind monetary policy for the past two
decades. According to Phillips (1958), the main idea behind the essence of the relationship between price inflation
and unemployment is that contractionary monetary policy measures can be implemented to allow for job creation
in the long run. However, in practice, contractionary monetary policies keep inflation rates low, which may, in
turn, stifle economic growth, increase unemployment, and increase the cost of borrowing. Vermeulen (2017)
agrees that it is a common phenomenon that an overly strict monetary policy such as inflation targeting stifles
South Africa’s economic growth. The researcher further states that central banks often face controversy about
using low inflation as a monetary policy method, resulting in higher unemployment.

The purpose of this study is to provide new insights on the relationship between inflation and unemployment
in South Africa and its implication on the economy’s rates of growth post-1994, through a quarterly analysis from
1994 - 2019, with the ultimate purpose of ascertaining whether monetary policy can be utilised to deal with
continually rising unemployment issues and the cost of living. The study explored the causal correlation between
South Africa’s inflation and unemployment rates. It further examined if a trade-off between inflation and
unemployment rates exists in the economy through estimating the traditional Phillips Curve and the New
Keynesian Phillips Curve. Lastly, the effect of the 2007/08 global financial crisis on inflation and unemployment
rates was tested.

The inflation-unemployment relationship, commonly known as the “Phillips Curve” is regarded as one of the
foundations of modern macroeconomics (Kabundi et al, 2019). According to Alfaris and Hussein (2017), this
theory remains one of the core functions of macroeconomics that create an asymmetric relationship. One can,
therefore, conclude that inflation and unemployment form a fundamental part of any economy. The notion that
suggests that there exists a negative relationship between inflation and unemployment was first suggested by
Phillips (1958). He opined that there exists a trade-off between wage inflation and unemployment in the long run.
He suggested that this trade-off could be exploited to create employment opportunities for the economy in
question. Muhanna (2006) opined that the assumption behind this theory is that there is a cost in lowering
inflation, and that cost is higher unemployment. Ceteris paribus, the opposite is true for lowering unemployment,
i.e., creating employment.

Itis believed that a high rate of inflation and unemployment decreases the social welfare of individuals in any
nation. This means that as much as possible, both inflation and unemployment should be kept at the lowest level
in the economy (Bhattarai, 2016). Although the Phillips Curve theory has been met with wide criticism, it is
regarded as a strong foundation for policy implementation. Karahan et al. (2012) opined that the Phillips Curve
also provides a significant implication that concerns the economic policy's effectiveness. It must be noted that
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economic growth is largely dependent on the extensiveness and effectiveness of an economy’s monetary policy
(Khamfula, 2014).

As part of strengthening monetary policy in South Africa, the SARB adopted the inflation targeting regime in
the year 2000 to cushion against unexpected price shocks. The targeted inflation was initially set at 3-5% but was
re-adjusted to 3-6% recently (SARB, 2019). The SARB also adopted complementary policy features in line with
inflation targeting that would ensure the success of this implementation. However, the SARB has been criticized
for its overly strict monetary policy, especially the adoption of inflation targeting and its effects on South Africa's
employment creation. Muhanna (2006) argues that the inflation-targeting framework relies heavily on forecasts.
He further states that inaccurate forecasts can obscure the central bank’s objectives and therefore impact its
credibility.

One would ask if the SARB has been successful in its mandate to ensure price stability and create
employment opportunities. According to Kumo (2015), it is quite evident that South Africa’s economy is currently
facing a huge issue of poverty, high general price level as well as unemployment with the unemployment currently
sitting at 27.6% while the inflation rate is at 4.4% according to StatsSA (2019). An overview of South Africa
provided by the World Bank (2019) suggests that unemployment remains a key challenge in South Africa,
particularly youth unemployment. Since high levels of inflation and unemployment negatively impact social
welfare in a country, the priority should be to keep these two variables as low as possible (Bhattarai, 2016).
Therefore, it is of paramount importance for a developing economy such as South Africa to thrive to achieve these
twin goals to aid in effective and sustainable economic development.

The rest of the paper is structured as follows: Section 2 discusses the conceptual, theoretical, and empirical
literature. Section 3 describes the data and the methodology used in the study while the empirical results and
discussion of findings are presented in Section 4. Conclusions and policy recommendations are provided in
Section 5.

2. Literature Review
2.1. South Africa’s unemployment

The unemployment topic in South Africa is a well-documented one as the economy is characterised by
excessive levels of unemployment. In 1994, the economy’s rate of unemployment was sitting at approximately
20% (SARB, 2019). It is apparent that since 1994, the overall annual unemployment rate has been increasing.
According to StatsSA (2019), in the 4t quarter of 2019, the rate of unemployment was sitting at 29, 1%, a 5%
increase over ten years from the 4th quarter of 2009. The leading contributor to this high unemployment rate is
structural factors and the skills mismatch in our labour force. South Africa’s economic history hints at some
reasons why unemployment rates are so high. This implies that employment-seeking individuals lack the
necessary skills required for vacant jobs. Another contributor to high unemployment rates appears to be market
rigidities, where firms and employees do not find it easy to adjust to rapid economic fluctuations such as business
cycle turning points. According to Pauw et al. (2006), South Africa is going through a technological transition that
requires skilled labour and this; therefore, decreases the demand for unskilled labour.

A reportissued by the International Labour Organisations states that South Africa is number 9 on the world’s
unemployment rankings (Anon, 2016). According to Schwab (2018), the projected unemployment rate for the
next five years is believed to follow a similar path. The trends of unemployment for the past 23 years are
presented in Figure (1).

Figure (1): Official unemployment rate
Source: SARB

In the last 8 quarters, the economy’s rate of unemployment rate rose to 29.1% in 2019Q4 from 27.1% in the
last quarter of 2018. This rate has been recorded as the highest since the first quarter of 2017. According to
Trading Economics (2019), the unemployment rate is usually expected to rise in the 1st quarter of the year as
temporary staff hired to work over the busy festive season is laid off.

Employment decreased by 237 000 to 16.29 million from 16.53 million in the last quarter of 2018 (StatsSA,
2019; TradingEconomics, 2019). A job shedding of 126 000 was recorded in the formal sector, 68 000 in the
informal sector, 142 000 in construction, 12 000 in agriculture, 20 000 in mining, 94 000 in finance and 50 000 in
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community and social services (StatsSA, 2019; TradingEconomics, 2019). A decrease of 176 000 from 22.67
million to 22.49 million was observed in the total labour force in the preceding quarter (2019Q3) (StatsSA, 2019;
TradingEconomics, 2019). According to StatsSA (2021), the rate of unemployment increased from 30.8% in the
3rd quarter of 2020 to 32.5% in the 4th quarter of 2020. This was said to be the highest unemployment rate ever
recorded since the start of the Quarterly Labour Force Survey in 2008.

2.2. South Africa’s inflation

Inflation, commonly defined as “the constant increase in prices”, can be described as a situation where the
quantity supplied of money is way less than the demand in an economy, resulting in a rapid increase in the general
price levels. Inflation can largely impact the currency value which can decrease the purchasing power of
consumers, and all this stifles economic growth.

Madito and Khumalo (2014) suggest that inflation plays a vital role in the South African economy as inflation
is closely linked with the monetary growth supply. The economy’s supply of money is closely linked with M3
money stock variations. Expansionary monetary policies aim to boost economic growth by keeping interest rates
low and thus encouraging economic participation through decreased borrowing costs (Mollentze, 2000), but with
an upward impact on the rate of inflation. Inflation trends for the past 23 years are presented in Figures (2) and
(3) below:
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Figure (2): Consumer Price Index Figure (3): Inflation rates
Source: Researcher’s computations Source: Researcher’s computations

Figures (2) and (3) show an overview of South Africa’s CPI and inflation, respectively, from 1994(Q1) to
2019(Q4). South Africa’s rate of inflation is largely dependent on the economy’s Consumer Price Index (CPI). It is
quite clear that since 1994 the inflation rate has been fluctuating for the period under review, starting at roughly
8% in 1994. Between the years 2004 and 2005 inflation dropped to its lowest at roughly 0.6%. It is safe to assume
that this dramatic drop in the inflation rate came due to the adoption of inflation-targeting in 2002. Between the
years 2007 and 2009, inflation reached approximately 12%. We can also assume that this followed the global
financial crisis of recession. Since 2015, the inflation rates have stabilised. As of June 2018, the inflation rate was
sitting at 4.6% from 4.4% in May. According to Statistics of South Africa, 4.6% is the highest inflation rate since
December 2017, which resulted from increased fuel prices. The average South African inflation rate from 1968 to
2018 is 9.08%. The highest inflation rate to ever been recorded was in January 1986 at 20.70%, and the lowest
ever inflation rate was recorded in 2004 at 0.20% (Anon, 2019). Based on this information and Figure 3 above, it
is evident that South Africa’s inflation rate, like the unemployment rate, has been unstable over the years, mainly
due to economic fluctuations and instabilities.

2.3. Theoretical Literature
The original Phillips Curve

The first-ever suggestion of a possible relationship between inflation and unemployment was first suggested
by John Maynard Keynes in the “General Theory of Employment, Interest and Money” of 1936. Here, he suggested
that unemployment rates can be stabilised by “rising prices”. There exists, therefore, an inverse correlation
between unemployment rates and prices.

In his study, “7The Relation between Unemployment and the Rate of Change of Money Wage Rates in the
United Kingdom, 1861-1957" Phillips (1958), scrutinized the correlation between the rate of change in
unemployment as well as the rate of change in nominal wages in the UK for the period 1861-1957. Conclusive
results came to a clear understanding of a long-run inverse relationship between these two variables. This
resulted in him formulating a theory, commonly known as the Phillips Curve.

Fisher (1926) earlier observed a similar relationship in his study on the US economy for the period 1915-
1925 to that discovered by Phillips (1958). The researcher went on to say that inflation, i.e.,” changes in the
general price level as it is known as’, is recognised as the main tool that can be exploited in the attempt of
employment creation. Further studies such as that of Samuelson and Solow (1960) studied the inflation-
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unemployment relationship in the US economy for the period 1913-1957 and concluded that there is a trade-off
between the variables in question.

Later studies that looked at the relationship between these Phillips Curve variables confirmed the original
findings According to Furuoka (2007), the Phillips Curve remains one of the major foundations of
macroeconomics. Govera (2017) attests that most studies on the Phillips Curve interrelation are mainly
accredited to A.W Phillips’s theory.

Govera (2017) further suggests that the Phillips Curve model made specific forecasts concerning the
correlation between two variables within the Keynesian framework. This trade-off “policy” implied that monetary
policy could be used to achieve the main objectives of macroeconomic policy, which are desirable inflation and
unemployment rates. He further states that low unemployment levels coupled with high inflation levels could be
either achieved through restrictive monetary policy by keeping inflation levels at the expense of high
unemployment levels, ceteris paribus.

However, the 1970s US economy's events contradicted the Phillips Curve theory as oil shocks lead to
stagflation whilst inflation rose dramatically, and unemployment increased, contradicting the Keynesian model's
predictions. This resulted in many other economists such as Lucas and Sargent (1978) regarding the Keynesian
model as unreliable in articulating policies on the relationship between process, unemployment, and growth rates
(Govera, 2017).

Phillips’ critic
The New Keynesian Phillips Curve

Kiley (1997), as well as Taylor (1980) and Fischer (1997), argue that the New Keynesian Phillips Curve
framework is a structural model of inflation time dynamics. The major parameter is the time lag that governs the
marginal costs of inflation, and this time duration provides a measure of the degree of price stickiness in an
economy. They concluded that the behaviour of inflation is better represented by price rigidity in the short run.
The NKPC theorem connects price immobility/stickiness with inflation and the behaviour of the overall economy,
by relating inflation to the costs of production over time. The NKPC relates the expected inflation, the actual
inflation as well as the output levels. This implies that when prices are resistant/sticky, firms use monetary policy
as a guideline in the adjustment of prices.

The NKPC is theoretically more advanced than the original Phillips Curve; thus, according to Du Plessis and
Burger (2006), the NKPC became the “standard specification” in modelling unemployment and inflation
behaviours.

Although the NKPC was widely accepted, some studies questioned its empirical evidence (Govera, 2017).
According to a study by Ball (1991), a central bank’s attempt to lower the inflation target would lead to
disinflation, which, empirically, would result in a decrease in the employment rate and cause stunted growth.
Fuhrer and Moore (1995) argue that existing empirical literature does not agree with the NKPC model theorem
that price stickiness results in inflation stickiness. Mankiw (2001) questions the model’s empirical validity. His
main argument was that the model does not explain the effect of monetary policy on the inflation-unemployment
relationship.

In response to the criticism against the NKPC, Dennis (2006) develops a conglomerate NKPC model, focusing
on both information and price rigidity. The model assumes, in line with the new Keynesian Model, that only a
proportion of firms can adjust their prices over a certain period while others cannot do so. The firms adjusting
their prices are dependent on “menu costs”, with higher menu costs implying that very few firms can adjust their
prices during that period. Furthermore, he states that in conglomerate models, the combination of sticky prices
and sticky information thrives when exposed to “empirical micro-data analysis”.

2.4. Empirical Literature

Extensive research has been carried out on the inflation-unemployment relationship worldwide. Most recent
studies on the South African economy have found that the Phillips Curve has flattened and no longer holds for
South Africa (Fedderke and Schaling, 2005; Burger and Marinkov, 2006; Hodge, 2006; Leshoro and
Kollamparambil, 2016 Phiri, 2016). Nell (2018) ascertains this by suggesting that the output gap coefficients
found in these studies are either statistically insignificant or contain the wrong theoretical sign. Nell further states
that there have been researchers though, who have attempted to revive the Phillips Curve for South Africa, such as
Burger and Du Plessis (2013) and Fedderke and Liu (2016), who both focus on alternative proxies for the output
gap, namely the M2 rate of growth and government expenditure.

Studies conducted in developing and less developed countries, such as Vermeulen (2015), Al-hosban (2015),
and Adebowale (2015), to mention a few, yielded different conclusions regarding the existence of the Phillips
Curve in their respective economies. Studies (Govori, 2014; Muchdie, 2016; Shaari et al, 2018) conducted in
developed economies showed contradicting findings based on their respective concentration. As will be observed
in Section 2.3, it can be assumed that the dynamics between inflation and unemployment rates depend on the
country’s prevailing economic conditions, regardless of whether the economy in question is developed or not.
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However, Furuoka (2007) argues that very few studies examine the applicability of the Phillips Curve in less
developed nations. Empirical evidence from studies on less developed economies suggests that the Phillips Curve
phenomenon hold in such economies (Furuoka, 2007; Touny, 2013; Hussein and Al-hosban, 2015; Adebowale,
2015).

In this study, the dynamics of the inflation-unemployment relationship are explored to find out if the Phillips
and the New Keynesian Phillips Curves hold in the South African economy. This was achieved through examining
the short- and long-run relationships between inflation and unemployment and between inflation, unemployment,
and other factors. This study was carried out to advise policymakers, particularly the SARB, on possible policy
frameworks that can be adapted to aid in employment creation and achievement of price stability and, therefore,
overall economic growth stimulation.

Inflation and unemployment in South Africa

Upon consultation of the literature, it was observed that several studies have been conducted on the
relationship between the rates of inflation and the rates of unemployment in the domestic economy. Early studies
on the existence of the Phillips Curve in the domestic economy include those of Krogh (1967), Hume (1971), and
Truu (1975), to name a few. Contradicting findings on the relationship between inflation and unemployment in
the South African economy were observed and more apparent in the 1990s when the South African economy
featured accelerating unemployment rates, stagflation, and repressive monetary and fiscal policies. According to
Hodge (2002), studies before 1983 lacked accurate employment and unemployment statistics since the black
population was not included in the labour force. Only in 1983 did statistics for black unemployed people become
available, and in 1991, racial classification ended.

Nell (2000) used South Africa’s GEAR (Growth, Employment and Redistribution) programme as a base for his
analysis of the extent to which single and double-digit inflation levels affect economic growth. The researcher
considered GEAR as a foundation for firm monetary and fiscal policies. The methodology employed strays from
previously used conventional time series in most studies as the researcher differentiated South Africa’s
inflationary encounters into four occurrences that allow for separate observances of the effect of inflation on
South Africa’s economy, both positive and negative. The researchers use a non-linear projection Phillips Curve for
1971-1993 to analyse the relationship between inflation and unemployment. Quarterly data with the growth rate
of real GDP, an intercept term, percentage change in terms of trade indicating supply shocks, consumer price
inflation, rates of change in the M3 and the nominal interest rate were the variables used in his VAR estimation.
The conclusion drawn from the results is that only single-digit inflation rates are beneficial to the economic
growth of South Africa.
Hodge (2002) examines the gap between the contradicting results of the relationship between inflation and
unemployment in South Africa, as presented by prior researchers. To close this gap, the researcher uses annual
inflation, unemployment as well as economic growth rates for the period 1970-2000 in the following unit root OLS
regression with the following specified model:

Po=u+U-U,), +e (D)

Where P; depicts the inflation rate, U is the actual unemployment rate, Un is the natural unemployment rate
and e, is the error term.

Upon various estimations, the researcher discovered a significantly positive relationship between inflation
and economic growth but an insignificant relationship between inflation and unemployment. Therefore, it
concluded the non-existence of the Phillips Curve hypothesis in South Africa, which implied that monetary policy
could not be used as a tool for employment creation. According to the researcher, the reasons are that South Africa
is characterised by structural unemployment and low aggregate demand.

Fedderke and Schaling (2005) employed the augmented Phillips Curve framework to analyse the
interrelationship between the GDP deflator, the output gap, expected inflation and the real exchange rate. The
researchers use annual data from 1960-1999 and the VECM to estimate the linkages amongst the variables. The
results obtained pointed to an indirect mechanism by adjusting a unit of labour costs to the long-run equilibrium.

Burger and Marinkov (2006) used the Gordon triangular model to estimate South Africa’s Phillips Curve with
quarterly data ranging from 1976 and 2002. The researcher used the CPI and the output gap variables of the
estimation. The paper uses the production function approach and the standard Hedrick-Prescott filter to analyse
South Africa’s output gap. Upon empirical results, researchers found that the Gordon triangular model does not
hold for the South African economy. This came as a result of a lack of evidence of output levels' effects on inflation,
which implied that there is no trade-off between the two variables of the Phillips Curve in South Africa.

Vermeulen (2015) examined how the inflation rate affects the unemployment rate by looking at the direct
effects that inflation has on the output. Similar to the above-reviewed studies, this paper seeks to examine
whether inflation could be manipulated to create employment opportunities or not in the South African economy.
The researcher uses annual inflation and unemployment data and employs the Engle-Granger Error Correlation in
the estimation processes. The results observed a positive co-integrating relationship between output and
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employment while no evidence of the relationship between inflation and employment was discovered. Therefore,
this paper dismisses the existence of the Phillips Curve hypothesis in South Africa.

Kabundi et al. (2019) estimated a time-varying Phillips Curve for South Africa with a slope, persistence of
inflation, NAIRU, and targeted inflation. In their estimation, the researchers use quarterly unemployment data
from 1994 (Q1) - 2014(Q2) and year-on-year CPI inflation rates, also both obtained from the SARB. The results
from the estimations concluded that South Africa’s Phillips Curve has flattened since, after the Financial Crisis, the
estimated inflation target of between 3.25% and 6.41% is slightly higher than the SARBs official targeted inflation
band of 3-6%. Therefore, all these suggest that monetary policy has not been as effective as anticipated, which
may be due to cost-push factors.

Leshoro and Kollamparambil's (2016) main objective is to test whether a stable Phillips Curve exists for
South Africa and to explore the inflation dynamics of South Africa’s economy. In their quest to find answers, the
researchers employed a hybrid New Keynesian Phillips Curve Model as a theoretical framework. Various annual
inflation, output gap and output gap data for the period 1980-2013 were employed using Fully Modified Ordinary
Least Squares (FMOLS) and various pre-estimation techniques. The empirical results obtained pointed to no
existence of a stable Phillips Curve for South Africa. Therefore, the conclusion was that inflation targeting is not
effective in the South African economy, but rather the central bank should opt for growth targeting instead and
consider fiscal policies.

Vermeulen (2017) revisited the gap in the existing literature around the correct manner of inflation targeting
by directly examining the relationship between inflation and unemployment in South Africa. The study estimated
the number of Phillips Curves models for South Africa using employment, unemployment, and inflation data by
employing various econometric techniques, including the ARDL and EG approaches. The results pointed to the
non-existence of the relationship between inflation and unemployment in South Africa for the given period,
implying that the Phillips Curve is not real for South Africa.

Phiri (2017) re-evaluated the issue of persistence in the inflation processes in South Africa using monthly
data collected from 2003 to 2016. The researcher further examined whether there has been a change in the
persistence for the periods before and after the financial crisis (2001:1--2008:8) and (2008:1-2016:1). Empirical
results concluded that inflation processes have been less persistent after the global financial crisis, indicating the
SARB's success in controlling inflation during extreme shocks. However, the empirical results are interpreted with
special caution being paid to South Africa’s Macroeconomy; so, although the SARB may have been able to keep
inflation below the upper band of targeted inflation of 3-6%, this was consequently accompanied by lower
economic growth rates, consistently high unemployment rates as well as relatively low-interest rates.

Govera (2017) examined the relationship between the Phillips Curve variables, i.e. inflation and
unemployment in South Africa. The researcher used the unemployment rate, the core CPI, and the repo interest
rate quarterly stats for the period 1994-2015 to examine the applicability of the Phillips Curve in the South
African economy. The researcher used the hybrid version of the New Keynesian Phillips Curve and other
econometrics techniques, including the Augmented Dickey-Fuller test and the Johansen co-integration technique
methodologies to analyse South Africa's data. He also employed the VECM to examine the short-run relationship
between the Phillips Curve variables. The Granger causality test was used to examine the causality between the
Phillips Curve variables. Conclusive results based on models and tests ran confirmed a positive but peripheral
relationship between inflation and unemployment in the long run.

Nell (2018) re-examined the role of structural change and nonlinearities in a Phillips Curve model for South
Africa for the period 1971Q1-1984Q4 and 1986Q1-2001Q2. The researcher adopts inflation, expected inflation
and the output gap in an ARDL regression chosen by the Akaike Information (AIC) and the Schwarz Bayesian
(SBC) selection criteria. The results suggest that the first period, i.e.,, 1971Q1-1984Q4, points to a non-trended
inflation pattern. In the second period, i.e, 1986Q1-2001Q2, a decelerating inflation pattern is observed from a
concave curve with an output gap. The conclusion was that the Phillips Curve over the sample period 1971Q1-
2001Q2 is structurally unstable due to the insignificant output gap as a variable. Results from the period 1971Q1-
1984Q4 suggest evidence for a linear Phillips Curve with an output gap variable.

3. Methodology

To close the observed gap in the literature and to achieve the aims and objectives of this research, this study
employs the ARDL regressing approach in all its model estimations. The ARDL approach is based on the
Unrestrictive Vector Error Correlation Model, enabling better estimations of short and long-run relationships
compared to other traditional estimation methods. This approach was chosen as the ideal estimation technique
since it is deemed as the most superior technique when compared to most cointegration techniques and is also
able to provide consistent results for small-sized samples (Perasan et.al., 2001). This technique is mostly also
preferable since it can incorporate variables of different integration orders and also because this method allows
for a sufficient number of lags to be taken into account when estimating as Nkoro and Uko (2016) suggest. The
ARDL methodology technique also makes it possible to derive an unrestricted error correction model (ECM)
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through performing simple linear transformations. Following Ergun & Gosku (2013), an ARDL model taking the
following general (p, q) linear regression form will be estimated:

Y t=Yoi+ Zpi=168iY t—i+ Zqi—0f1 Xt—i + it 2)

Where Y't are a vector, and the variables in (X't)’ are expected to be integrated of 1(0) or I(1); B and & are
coefficients; Yoi is the constant; i = 1, ..., k; p, q depict the most suitable lag lengths; it is the error term.

The ARDL estimation technique makes the exploration of econometric relationships between variables
possible to understand and manoeuvre while also making it possible and easy to extract short-run model
dynamics from long run relationship estimations.

Notably, this is a quantitative time series research study of the South African economy which uses quarterly
data for the period 1994Q1 - 2019Q4. The unemployment rate, unit labour costs, total government expenditure,
import prices, and the nominal Gross Domestic Product (GDP) data employed in this study were all sourced from
the SARB, while the Consumer Price Index, exchange rate & interest rates were all sourced from the International
Monetary Fund (IMF). The output gap, expected inflation, and the natural rate of unemployment are computed
using the HP filter. The inflation rate, forward-looking inflation and backwards-looking inflation will be computed
with CPI and GDP data using the following formulae respectively:

. __ cpi—cpi(—1)

infl = e x 100 3
backinfl = infl x 1 4)
forwinfl = infl x (1) (5

As accounting for structural breaks in such a research study is important, it enables possibly significant
changes in the time-series data to be accounted for as well. De Gaetano (2018) points out that structural breaks
may result in estimation failure as unaccounted-for structural breaks may induce instability in a model's
parameters. Therefore, for the structural breaks concern, this study employs the Chow test procedure to examine
the effects of the global financial crisis (GFC) spanning from December 2007 to June 2009. This structural break
test separates the chosen period into two subsamples, where the parameter for each sample is estimated, and the
F statis used to examine the equality of the two subsamples. It is for this reason therefore that the global financial
crisis is taken as the dummy variable in such:

GFC = dummy variable (6)

According to Okun’s Law as pioneered by Okun (1962), when the Phillips Curve is prevalent in a specific
economy, the implication is that there exists a long-run relationship between inflation and output in that economy
in question. Based on this assumption, therefore, several versions of the Phillips Curve are estimated including the
following “full-form” versions of the Phillips Curve estimated

e Unemployment rate deviation

e = Bo+ Bi(Ur — 0) + BB ey 1) + B (D7) + By (mr, ™) + B5 (Oilprrice,) + & (7)
e Qutput gap deviation
e =Bo+ B = 90 + BoEr(ers) + +Bs(DT%) + By (™) + B (Oilprice,) + & (8)

where,

U; is the inflation rate.

B, is the constant.

U,— U, is the unemployment deviation where U, and U, depict the unemployment and the natural
unemployment rates, respectively.

y; — ¥, is the output gap deviation. To enable percentage interpretation of real GDP (Y;), the log of GDP (IY}) is
defined as y,, leaving ¥, as the prospective level of output.

E,(u.,) depicts expected inflation,

D, is the crisis ‘dummy’,

7, is the import price inflation,

Oilprice, depict oil prices and

B, to Bs are the parameters of estimates.

Furthermore, the original Phillips Curve theory states that [5; should be statistically significant with a negative
coefficient in Equation 7 and should be statistically significant with a positive coefficient in Equation 8.

In the estimations, the study employs the inflation rate as the core dependent variable (as can be noted in
both equations 7 and 8) and the unemployment rate as the core independent variable, while oil prices, expected
inflation, log real GDP, as well as the import prices are adopted as the supporting independent variables. The
unemployment rate deviation is depicted by the difference between unemployment and the natural rate of
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unemployment, whereas the output gap deviation is depicted by the difference between log GDP and the
prospective level of output.

Within the general full-form version of the Phillips Curve, this study estimates two versions of the traditional
Phillips Curve as stipulated in equations 9 and 10 below is estimated:

e = Bo + B (Up) + & C)]

where 1, is the rate of inflation, S, is the constant, U; is the unemployment rate and ¢, depicts the error term.
Here it is important to note that f5; is expected to carry a negative sign as stated above.
The output log (y, ) version of the traditional Phillips Curve is estimated as follows:

me =B+ () +¢& (10)

where 1, is the rate of inflation, 3, is the constant, Y; is the log of real GDP and ¢; is the error term. Here, 3, is
expected to be positive.

3.1. Justification of selected variables

Apart from the core variables of the Phillips Curve theory, i.e, inflation, unemployment rates and/or
unemployment deviation, this study employs the output deviation, expected and lagged inflation rates, global
financial crisis (dummy variable), import prices, as well as oil prices in the regression analysis. The use of these
variables is motivated by existing empirical and theoretical literature as well as a personal contribution to
literature based on theories as briefly summarized below:

e Qutput deviation

This study uses the output lag deviation as an economic growth proxy in the estimation of the ‘full form’
Phillips Curve, i.e, the New Keynesian Phillips Curve. The motivation behind the adoption of this variable is
motivated by Okun’s Law theory, a theory that examines the relationship between the rates of unemployment and
economic growth in a specific economy. This theory implies that, according to Wen and Chen (2012), when it
holds in a specific economy, the assumption is that there exists a positive relationship between changes in
employment and changes in output levels. This simply implies that based on the validity of this theory within a
particular economy, it can be determined how much of GDP may be lost when the rate of unemployment exceeds
the natural rate of unemployment.

e Expected inflation

Expected inflation plays a vital role in determining the observed inflation rates. This may be attributed to the
fact that both firms and households first consider the expected rate of inflation before taking major economic
decisions (Bullard, 2016). The assumption is that, according to Bullard (2016), these decisions influence the rate
of actual inflation. Since South Africa is assumed to be a forward-looking inflation economy, adopting expected
inflation as one of the control variables in regression analysis is justified.

e Global Financial Crisis, import and oil prices

South Africa is an open economy and is therefore prone to global economic conditions. Therefore, the Global
Financial Crisis (GFC), and import and oil prices are employed as proxies of the global economy.

As discussed in the theoretical literature section above, the New Keynesian Phillips Curve (NKPC) is regarded
as the superior version of the Phillips Curve and this study therefore also estimates this extension version. Unlike
the traditional Phillips Curve, the NKPC considers both the natural rate of unemployment as well as the output
levels when estimating. This study follows the hybrid version of the NKPC, which includes both the forward- and
backwards-looking inflation components, to examine the behaviour of certain economic agents and their
respective dynamics. This version of the NKPC considers expected inflation and lagged inflation in explaining the
level of inflation in an economy and its dynamics (inflation inertia).

The hybrid versions of the NKPC this study adopt are specified as follows:
(3). The unemployment rate deviation (U, — U,)

e = Bo + Br(Ue — Up) + BoEp(p41) + Bamreoq + & (11)

where the unemployment deviation is the principal inflation determinant. 5; represents the original Phillips
Curve, and its coefficient is expected to be statistically significant with a negative value.
(b). The output gap deviation (y, — ¥,)

= Bo+ Bi(Ve — 9¢) + BoEc(pyq) + Bame_y + & (12)

where here the output gap deviation is the principal determinant of inflation and similarly, B, represents the
original Phillips Curve where the coefficient is expected to be statistically significant with a positive value.
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Pre-estimation tests are tests performed on the data before the actual estimations. These tests ensure that
the data is suitable and meet all the econometrics estimation conditions. The first pre-estimation test in this study
conducted is the causality test which determines the causal direction between the variables in question.
Thereafter, to determine the integration orders of the variables used in this study, the unit root testing procedure
was conducted. It is through results obtained from this test that the ARDL estimation technique was chosen as the
most suitable for this study. This is why, therefore, the ARDL Bounds testing approach was conducted as the most
suitable test for cointegration. From the results obtained from the Bounds test, either the ARDL procedure or the
ECM procedure was employed to examine the short-run dynamics of the variables within the model in question.
Thereafter the long run dynamics were examined. Lastly, in ensuring that the estimated models are valid, model
diagnostics such as structural break tests, multicollinearity tests, and autocorrelation tests, to name a few, were
carried out on all estimated regressions.

Since it can be observed from the literature review that there are contradicting opinions on the nature of
both the long- and short-run relationships between inflation and unemployment, this study employs the Granger
Causality test, as developed by Granger (1969), to examine the causal relationships between these two key
variables. The idea behind this causality theory is that X causes Y if X's former values can be used to explain Y, and
if, upon estimating, the lagged x coefficients are significant, the implication is that the null hypothesis suggesting
that x is not caused by vy, is rejected. Granger (1969) suggested that x is caused by y if the lagged x values can be
used to forecast y values and vice versa. Thereafter, to determine the integration orders of the variables used in
this study, the unit root testing procedure was conducted. The Augmented Dickey-Fuller (ADF) test as proposed
by Dickey and Fuller (1981) was employed as the principal stationarity test procedure and the Phillips-Perron
(PP) as proposed by Phillips and Perron (1988) was used as the confirmatory procedure. Here, a comparison
between the estimated ADF t critical coefficients and estimated t stat coefficients of the are coefficients X,_; is
made. Dickey and Fuller (1981) suggest that if the observed t stat exceeds the observed t critical, the null
hypothesis is rejected, implying the data set in question is stationary, ceteris paribus, the opposite is true. All the
variables employed by this study underwent this procedure. It is through results obtained from this test that the
ARDL estimation technique was chosen as the most suitable for this study. Therefore, the ARDL Bounds testing
approach was conducted as the most suitable test for cointegration. From the results obtained from the Bounds
test, either the ARDL procedure or the ECM procedure was employed to examine the short-run dynamics of the
variables within the model in question. Thereafter the long run dynamics were examined.

Lastly, to ensure the statistical soundness and relevance of the estimated regressions, diagnostic inspections
on the estimated models are carried out. This study applies several diagnostic tests to ascertain that the OLS
assumptions are not violated. Following recommendations provided by Gujarati and Porter (2009), to test for
heteroskedasticity, this study employs the white test, which according to Ergun and Gosku (2013), is used to
detect a linear form of heteroskedasticity, as well as the Breusch-Pagan test which implies, according to Asteriou
& Hall (2011), that a random variable series is heteroskedastic if the variances computed are also random. To test
for autocorrelation, this study uses the graphical method and the Breusch-Godfrey LM-test, which was developed
by Breusch and Godfrey (1978). This paper uses a graphical illustration to assess the normality of the error terms
by plotting a “normality probability plot”. For the residuals to be considered normally distributed, they are
expected to follow a straight line on the scatter plot. To empirically test for normally, the Jarque-Bera test will be
employed. Stability tests are carried out to ensure the validity specification of the regression’s error correction.
This paper uses the Recursive Estimate test to test for the correctness of this specification. The CUSUM Squares
test is employed to examine the stability of the long run models. This test examines whether the models portray
any structural breaks for the study period and confirm whether these models can be referred to for reliable
behavioural predictions.

4. Results and Discussion

The ADF test tests the variables’ non-stationarity null hypothesis against the alternative stationarity
hypothesis. As can be observed from the second column of Table 1.0 below, when the regression is estimated at
level, three of the variables (that is, LGUNEMPD, LGRGDP, LGOUTPD) are stationary where the values of the test
statistic for all the other variables are less than the critical ADF value. All the other variables (INF, LGUNEMP,
LGOILPR, LGIMP, LGEXINFL) become stationary after the first difference. Their respective test statistic values are
greater than their respective ADF values in absolute terms at a 5% significance level. Therefore, the null
hypothesis of non-stationarity can be rejected, accepting the alternative hypothesis of stationarity.

The results of the ADF test suggest that there is a mixed order of integration between the variables.

When estimating, variables are used at their stationary level, which is often at the first difference. Non-stationary
variables indicate the presence of a unit root which may offset estimated results. The same conclusion was
reached from the Phillips-Perron test (see Table (1), columns 4 and 5).
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Table (1): Unit root test results

Variable ADF statistic Phillip-Perron Order of
Integration
Level 1st difference Level 1st difference
INF 0.6804 -3.7811** -2.7778 -5.5697** I(1)
LGUNEMP -2.7316 -11.1289** -2.5535 -11.221% I()
LGUNEMPD -8.8143** -10.3731 -8.8095** -11.959 1(0)
LGRGDP -3.5993** -13.1791 -4.1074** -15.5476 1(0)
LGOUTPD -4.9426** -5.7028 -6.3589** -8.5565 1(0)
LGOILPR 1.3817 -7.9193** -1.8092 -7.9193** I(1)
LGIMP -1.5097 -8.5706** -1.759 -8.699** I(1)
LGEXINF 1.6804 -3.7811 -2.7778 -5.5697** I(1)

Source: Researcher’s computations
**denotes the rejection of the null hypothesis of non-stationarity at a 5% significant level.

Traditional Phillips Curve

To verify that the main model, i.e., the Traditional Phillips Curve, is suitable for the data under consideration,
the pre-diagnostic tests, which include the unit root and the cointegration test, were performed. Thereafter, to
validate the estimated model, post-diagnostic tests are performed, and the results are as follows:

Multicollinearity Test Results

To test for multicollinearity, the pairwise correlation matrix test is used. According to Gujarati (2004),
correlation coefficients of 0.8 or above suggest that there exist high levels of multicollinearity between the
independent variables in question while only correlation coefficients below 0.8 are accepted in regression
estimates. Table 2 contains the correlation matrix results.

Table (2): Pairwise Correlation Matrix Results

Variable INF LGUNEMP LGUNEMPD LGRGDP LGOUTPD LGOILPR LGIMP LGEXINF
INF 1.0000

LGUNEMP 0.3830 1.0000

LGUNEMPD -0.1350  -0.1704 1.0000

LGRGDP -0.4690  -0.3693 0.0633 1.0000

LGOUTPD -0.1594  -0.1654 0.1778 -0.0073 1.0000

LGOILPR -0.0507 0.3103 -0.4129 0.0673 -0.2841 1.0000

LGIMP 0.2498 0.4411 -0.4100 -0.2579 -0.3682 0.6920 1.0000

LGEXINF 0.7070 0.3266 -0.1485 -0.4822 -0.2300 0.0292 0.3109 1.0000

Source: Researcher’s computations

The results from the pairwise correlation matrix signify that multicollinearity does not exist among the
exogenous variables. It can be observed from Table 2 that the pairwise correlation between all variables lies
below 0.8, and as such, the researcher adopts the “do nothing” approach as suggested by Gujarati (2004) in such a
situation.

Results of the ARDL Bounds Test for Cointegration

This study uses the ARDL bounds testing approach to test for cointegration among the variables. This is
influenced by the fact that in an ARDL model, the dependent variables in time series models are often correlated
with their time lags and independent variables. The bounds test is based on the assumption that the variables are
integrated of order zero or order 1.

The initial step of the ARDL approach is to estimate the conditional VECM by ordinary least square to test for
the presence of a long run relationship among the variables. This is done by conducting an F-test for the joint
significance of the coefficients of lagged levels of the variables. If the F-statistics is above the Upper Bound, this
denotes the rejection of the null hypothesis of no cointegration at a 1% or 5% level of significance. The results are
shown in Table (3).
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Table (3): ARDL Bounds test results

Test Statistic Value K
F-statistic 9.1212 6
Critical Value Bounds
Significance Bound Lower Bound Upper
10% 4.04 4.78
5% 4.94 5.73
2.5% 5.77 6.68
1% 6.84 7.84

Source: Researcher’s computations

From Table (3), the calculated F-statis 9.1212 which is greater than the upper critical bound of 5.73 at a
5% level of significance. This suggests that a long run association amongst the variables used in this study exists.

Structural break test

Structural breaks may result in serious changes in the time series data and result in misleading results if not
considered. De Gaetano (2018) points out that structural breaks may result in estimation failure as unaccounted-
for structural breaks may induce instability in the parameters of a model. The Chow breakpoint test holds the null
hypothesis of no structural break. Therefore, structural break test results are presented in Table (4).

Table (4): Chow Structural Break results

Test ChE statistic Probability

Chow 4.6739 0.3224

Source: Researcher’s computations

Table (4) results indicate that we fail to reject the null hypothesis of no structural break at the specified
dates; hence we conclude that the 2007-2008 global financial crisis had no significant effect on unemployment
and inflation levels in South Africa within the Phillips Curve model.

Diagnostic Tests

The Breusch-Pagan-Godfrey test was used to diagnose the model of any heteroscedastic error terms. The
results of the test are shown in Table (5).
Table (5): Diagnostic Tests

Breusch-Pagan-Godfrey

F-statistic 2.0257 Prob. F (3,97) 0.1153
Obs * R-squared 5.9546 Prob. Chi-Square (3) 0.1138
Scaled explained SS 4.9098 Prob. Chi-Square (3) 0.1785
Breusch-Godfrey Serial Correlation LM Test

F-statistic 0.3014 Prob. F (2,95) 0.7405
Obs * R-squared 0.6369 Prob. Chi-Square (2) 0.7273
Ramsey RESET Test

Value Df Probability

T-statistic 0.3690 96 0.7129
F-statistic 0.1362 (1,96) 0.7129

Source: Researcher’s computations

From Table (5), since the probability value of the F-statistic is greater than 0.05, we do not reject the null
hypothesis of homoscedasticity and conclude that the model is not heteroscedasticc To examine for
autocorrelation among the disturbance terms, the Breusch-Godfrey Serial Correlation LM test was used. The
results are contained in Table 8 panel B. Here, it can be observed that the p-value of the F-statistic is greater than
0.05, which means that the null hypothesis is accepted, concluding that there is no autocorrelation within the
model.

The Ramsey RESET is used to check for specification errors within the model. A correctly specified model will
generate an adequate picture of the relationship between inflation and unemployment. Results are contained in
Table 8 panel C. The p-value of the RESET t stat is greater than the 5% level of significance and therefore the null
hypothesis is accepted. This implies that the model is correctly specified.
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Structural Stability Test

To check the stability of the model, the study utilised the CUSUM and CUSUM of Squares Test. The results
obtained and presented in Figure 1 in Appendix A.
The CUSUM and CUSUM of squares both lie within the 5% boundary; hence the model is stable.

Normality Test Results

The study utilises the Jarque-Bera normality test to check for normality in the distribution of the residuals. A
histogram is used to evaluate normality by exhibiting the disturbance means and associated levels of kurtosis and
skewness as illustrated in Figure 2 of Appendix A.

The Jarque-Bera stat of 0.2181 has a p-value of 0.8967, which is greater than 0.05, which implies that the
disturbance term is normally distributed with a default minus 2 sample adjustments.

New Keynesian Phillips Curve Model

To confirm that the support model, i.e., the New Keynesian Phillips Curve model, is applied for the data under
consideration, the pre-diagnostic tests and then the post-diagnostic test follow to validate whether the results are
not spurious for analysis.

Structural Break Test

To test for the structural break(s) within the New Keynesian Phillips Curve, the Chow test was adopted, and
the results are provided in Table (6).
Table (6): Structural break test results

Test ChE statistic Probability
Chow 6.2547 0.4315

Source: Researcher’s computations

Table (6) results indicate that we fail to reject the null hypothesis of no structural break at the specified
dates; hence we conclude that the 2007-2008 global financial crisis had no significant effect on unemployment
and inflation levels in South Africa within the New Keynesian Phillips Curve model.

Diagnostic Tests

Similar to the heteroscedasticity test procedure used in the traditional Phillips Curve, the Breusch-Pagan-
Godfrey test was employed for the NKPC model. The results are presented in Table (7).

Table (7): Heteroscedasticity test results

Breusch-Pagan-Godfrey

F-statistic 0.7973 Prob. F (4,98) 0.5297
Obs * R-squared 3.2464 Prob. Chi-Square (3) 0.5175
Scaled explained SS 8.2954 Prob. Chi-Square (3) 0.1852
Breusch-Godfrey Serial Correlation LM Test

F-statistic 0.3223 Prob. F (2,96) 0.7252
Obs * R-squared 0.6871 Prob. Chi-Square (2) 0.7093
Ramsey RESET Test

Value Df Probability

T-statistic 0.2516 97 0.7512
F-statistic 0.1275 (1,97) 0.7384

Source: Researcher’s computations

Here, it can be observed that the F-statistic probability value is greater than 0.05; therefore, this implies that
the model does not suffer from heteroscedasticity as the alternative hypothesis of homoscedasticity is rejected. To
test for the autocorrelation among the disturbance terms, the Breusch-Godfrey Serial Correlation LM test is used.
Here the F-statistic probability value is greater than 0.05, and this implies that this model does not suffer from
autocorrelation as the null hypothesis is accepted (See Table 7 panel B).

To check for specification errors in the model, the Ramsey RESET was employed. The results are presented in
Table 7 panel C. The null hypothesis is accepted, which implies that the model is correctly specified since the p-
value of the RESET t stat is greater than the 5% significance level.
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Structural Stability Test

To check the stability of the model, the study employed the CUSUM and CUSUM of Squares Test and the result
is presented in Figure 3 of Appendix A.
The CUSUM and CUSUM of squares lie within the 5% boundary; hence the model is stable.

Normality Test Results

The study utilized the Jarque-Bera normality test to check for normality in the distribution of the residuals.
The test uses a histogram to assess normality by showing the disturbance mean and associated levels of kurtosis
and skewness as shown in Figure 4 of Appendix A.

The Jarque-Bera statistic of 0.2181 has a probability value of 0.8967, which is higher than 0.05, implying that
the disturbance term is normally distributed with a default minus 2 sample adjustments.

Estimated ARDL Regression Results

The results of the bounds test clearly show that there is a long run cointegration relationship among the
variables; hence the estimation technique using ARDL (2.0) was selected based on AIC for the optimal lag length.
Additionally, the ARDL model can yield an Error Correction Term (ECT). The Error Correction Term captures the
short-run dynamics of the system, and its coefficient measures the speed of adjustment to obtain equilibrium in
the event of shocks to the system. The models were also examined for structural breaks using the Chow test,
where no structural breaks were observed. The results obtained by normalizing on inflation (INF) are shown in
Table (8). The coefficients indicate the long run elasticities whilst the ECT coefficient signifies the speed of
adjustment.

Table (8): Estimated ARDL Regression Results

Cointegrating Form
Traditional Phillips Curve New Keynesian Phillips Curve
Variable Unemployment rates Output log Unemployment rate Output gap
deviation deviation
ECT -0.1432%** -0.2619%** -0.4888*** -0.6995***

Long Run Coefficients
Constant -85.9977*** -18.4759%** 34.2444*** 45.5705%**
LGUNEMP -8.2680
LGRGDP 3.4265%**
LGUNEMPD -0.0104*
LGOUTPD -0.0158***
LGEXINF 22.7142%** 22.3062***
GFC -0.0665*** 0.0043
LGIMP -0.1526*** -0.1785***
LGOILPR 0.0657*** 0.0767***

Source: Researcher’s computations
XXX (¥) denote the rejection of the null hypotheses at 1%, 5% (10%) level of significance

The ECM (ECT) results are statistically significant at a 1% level and have a negative sign as desirable for all
the models. This is an indication of the joint significance of the long run coefficients. From Table 11, the estimated
coefficient of the ECM is -0.1432, -0.2619, -0.4888, and -0.6995 for Unemployment rates, Output log,
Unemployment rate deviation and Output gap deviation models, respectively. This reflects a low speed of
adjustment to equilibrium after a shock. This is approximately more than 14.32%, 26.19%, 48.88%, and 69.95%
(for Unemployment rates, Output log, Unemployment rate deviation and Output gap deviation models,
respectively) disequilibria from the previous year’s shock converge back to the long run equilibrium in
the currentyear.

In summary, the results showed that there exists a unidirectional causality between South Africa’s
unemployment and inflation rates. This causal relationship runs from inflation to unemployment and therefore
implies that unemployment is granger caused by inflation while inflation is not caused by unemployment in South
Africa for the study period. Estimation results showed that in the long run, South Africa’s unemployment and
inflation are negatively related. These findings invalidate Phillips’s concept as results discovered proved that there
was insignificance. Nevertheless, the conclusion is that the Phillips Curve phenomenon does not hold, i.e, no
trade-off between inflation and unemployment rates exists within the South African economy in the given study
period.

The Global Financial Crisis was discovered to have had a negative, marginal impact on inflation in the long
run as an increase in the GFC (dummy variable) was correspondent with a decrease in inflation as the global
economy was going through a major recession because of the crisis.

Results on the relationship between inflation and GDP point to a positive relationship between these
variables in the long run with a unitary increase (decrease) in GDP expected to result in a 3.43% increase
(decrease) in inflation, all things being equal. Employment deviation had a negative relationship with inflation,
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albeit only significant at the 10% level, which implies that the New Keynesian Phillips Curve does not hold. The
findings made also showed that there was no multidirectional causality between long-run GDP and long-run
inflation. There was, however, a positive unidirectional causality between the two variables running from long-
run inflation to long-run GDP. The findings also show that the Crisis had a negative, albeit marginal, effect on
inflation. Results from that data rule out the view that long-run oil prices as a supply shock did not have any
statistically significant causality with long-run inflation. Long-run imported inflation does not Granger cause long-
run inflation between 1994. There is bidirectional Granger causality between long-run inflation and long-run
imported inflation. As a dependent variable, long-run exported inflation has a negative sign suggesting that a fall
in exported inflation will result in a rise in long-run inflation, implying that there is a possibility that industries
absorb increasing domestic costs to sustain their export contracts.

Discussion of findings

The data analysis tested for causality between inflation and unemployment in South Africa between 1994
and 2019. A statistically significant unidirectional causality exists between unemployment and inflation from the
granger causality findings, running from inflation to unemployment. This means that inflation granger causes
unemployment, but unemployment does not granger cause inflation. It entails that in South Africa, the Phillips
Curve does not hold since it explains that a bidirectional relationship exists between inflation and unemployment.

As noted in the results, the null hypothesis that long run unemployment does not cause long run inflation is
not rejected. The results, therefore, reveal that unemployment is negatively related to inflation in the long run
albeit in a statistically insignificant way. Thus, it cannot be said that any increases in unemployment resulted in
any decreases in inflation between 1994 and 2019. The above finding invalidates the Phillips curve's full
applicability in South Africa between 1994 and 2019. Thus, the monetary policy aimed at job creation could not
have had any significant effect on long run inflation, as suggested in the findings by Govera (2017).

In the case of inflation and unemployment, the null hypothesis that long run inflation does not cause
unemployment is, however, rejected. Therefore, this means inflation granger causes unemployment in the long
run.

While Phillip’s curve may not hold in totality, the general relationship between inflation and unemployment
as elucidated in the curve partially hold. Govera (2017) asserted that monetary and fiscal policies that targeted
inflation (as an independent variable) could indeed have a positive impact on unemployment. Thus, a given level
of inflation can increase jobs and decrease unemployment. Previous studies reviewed in the literature show some
similar findings to the findings of this study. For instance, studies by Muchdie (2016) on the South Korean and
Indonesian economies with data from 1980-2015, 1980-2015 and 1995-2015, respectively. Regression analysis
showed negative relationships between inflation and unemployment in the long run, similar to this study's
findings. Like this study; also, Muchdie (2016) could not confirm the applicability of the Phillip’s Curve in these
economies.

The findings by Shaari et al. (2018) on the applicability of the Phillips Curve in 10 high-income earning
countries between 1990-2014, however, run contrary to this study's findings. The researchers discovered that in
these countries, monetary policies aimed at administering inflation could be of use in tackling unemployment as
inflation rates were found to be negatively related to unemployment rates in the long run, i.e., there existed a
trade-off. They also found bidirectional relationships where long run unemployment, in turn, had long run
causality with inflation. The same final results were also obtained from a study by Furuoka (2007), who found
that in Malaysia, economic data from 1973 to 2004 showed bidirectional Granger causality between long run
inflation and long run unemployment, implying the applicability of Phillip’s curve in that country. Other studies
also found that Phillip’s Curve did hold in some developing economies but came up with different relationships
between inflation and unemployment. For instance, Egypt's findings showed a positive rather than a negative
relationship between inflation and unemployment. Touny (2013) found that an increase in inflation increased
unemployment when examining Egyptian data between 1974 to 2011.

The above differences between this study and other previous studies point to the uniqueness of economic
dynamics between countries rather than to the invalidity of Phillip’s Curve as a theory. Additionally, the results
could also have differed due to different focused periods by various researchers. Also, researchers applied
different methodologies that could also have contributed to the differences in their findings on both the
applicability and strength of the theory in different research settings.

The findings also show that there was bidirectional causality between long run GDP and long run inflation.
There was, however, a positive unidirectional causality between the two running from long run inflation to long
run GDP. This suggests that an increase in inflation may be a required remedy in facilitating GDP growth. The logic
behind this is that moderate inflation can encourage increases in output as producers get incentivized to produce
more at higher prices. However, this phenomenon, which most scholars see as a short-term adjustment, appears
to hold in the long term for this study. In the long-term, Mamo (2012) studied 13 sub-Saharan nations between
1969 and 2009 and found a negative long-term relationship between inflation and GDP. Munyeka (2014) also
found a negative relationship between GDP growth and inflation from a study of the South African economy using
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data from 1993 to 2011, which are inconsistent with the results obtained from this study. Nonetheless, they
support a cautious view that inflation targeting bands could be increased to facilitate economic growth.

Furthermore, the cointegration equations show that the global financial crisis variable cointegrated with
inflation in the long run. The ADRL coefficient thereof was negative, indicating that the Global Financial Crises
negatively affected long run inflation. Thus, a unitary change in the magnitude of the GFC variable accounted for a
0.06% change in long run inflation. The findings show that the global financial crisis had a negative, albeit
marginal, impact on inflation. Thus, an increase in the GFC (dummy variable) was correspondent with a decrease
in inflation as the economy was experiencing a recession as a result of the crisis. The above findings concur with
Kantor (2018) who suggests that the rise in inflation rates accompanying the GFC was generally a short-run
phenomenon. As can be attested by the structural break results (see Table 4.6). In the long run, South Africa’s
inflation rate stabilized to single digit figure as early as 2009, a year after the onset of the crisis. Findings by
Madubeko (2010) also confirm the view that the country recovered fairly quickly from financial crisis-induced
inflation.

On the inflation and output gap, the null hypothesis that output deviation does not granger cause long run
inflation was rejected. On the other hand, the view that long run inflation does not granger cause long run output
was not rejected. This supports the assumption that inflation does not influence output levels. However, noting
that the effect of output is very small (a unitary increase in inflation will result in a 0.016% decrease in long run
output deviation), there is a need for caution when applying this relationship in practice. The results also support
the KNPC that projects a negative, unidirectional relationship between long run output deviation and long run
inflation running from output deviation to inflation.

However, the estimated results dismiss the claim that oil prices as a supply shock, in the long run, had any
statistically significant implications in the long run inflation rates, ceteris paribus. Thus, there was neither
unidirectional nor bidirectional statistical significance in the interaction of these two variables between 1994 and
2018. Therefore, it can be concluded that oil prices did not play any causality role in the inflation rates, which
contradicts observations and ultimate assumptions made in the 1970s that oil price changes constitute a major
shock that destabilized the Phillip Curve-hypothesized relationship between inflation and unemployment (Govera,
2017).

In addition, the result revealed that long run imported inflation does not Granger cause long run inflation
between 1994 and 2018 at a 0.05 level of significance. However, long run inflation impacts long run imported
inflation at the same level of significance (p<0.05). The Granger causality findings are somewhat unexpected as
imported inflation is expected to positively build into the total inflation. The ADRL long run coefficients also point
at a negative relationship between inflation and imported inflation in the long run with a unitary increase in
imported inflation, resulting in a 1.5% decrease in long run inflation.

Lastly, the result revealed that there is bidirectional Granger causality between long run inflation and long
run imported inflation. As a dependent variable, long run exported inflation has a negative sign suggesting that a
fall in exported inflation will result in a rise in long run inflation. This also appears inconsistent with expectations
but is not a phenomenon that is beyond explanation. Exports increases might be achieved through a lower
exchange rate as this will translate to local goods becoming cheaper in foreign markets. Simultaneously, lower
exchange rates would mean the prices of major imports like oil would rise, pushing inflationary pressures
upwards. Nonetheless, with a unitary change in exported inflation projected to result in a 22.7% negative change
in long run inflation, the results create doubt over such a relationship.

5. Conclusion and Policy Recommendations

In this study, the inflation-unemployment relationship was investigated in the South African economy to find
out if the Phillips Curve and/or the New Keynesian Phillips Curve existed in the period 1994Q1 - 2019Q4. This
was done through the estimation of models guided by these two theories, using the ARDL and VECM techniques.

The study discovered that between 1994 and 2019, there was no Granger causality running from
unemployment to inflation, invalidating both the Phillips’ Curves. However, there was negative causality running
from inflation, meaning that increases in inflation resulted in marginal decreases in unemployment in this
duration. The hypothesis that inflation and unemployment are not causally related in South Africa from 1994-
2019 was rejected based on the relationship running from long-run inflation to long-run unemployment. Further
findings showed that the first relationship running from long-run unemployment to inflation did not hold under
the Granger causality tests. Therefore, it emerged that wage inflation in South Africa could not and is not driven by
unemployment, as asserted by the Phillips curve.

Overall, it was discovered that the Traditional Phillips Curve does not hold in the South African economy
whilst the New Keynesian Phillips Curve theory does, but is, however, insignificant. The findings showed that the
2007/09 global financial crisis had a negative relationship with inflation. This relationship was also noted to be
small, with a unitary change in the GFC variable accounted for a 0.06% change in long-run inflation. Thus, the null
hypothesis that the Crisis had no effects on unemployment and inflation rates was rejected.
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Though there were some contradicting results from this study; it was noted that both the inflation and the
unemployment rates play vital roles in South Africa’s economic growth and that these two macroeconomic
variables should be monitored closely for the general well-being of the country’s economy. It is advisable, also,
that policymakers revise and/or enhance existing monetary policies, as conclusions reached by this study
rendered these policies inefficient and ineffective in aiding the central bank reach its core objectives of achieving
sound financial prudence and creating sustainable employment. It is further recommended that further studies
focusing on the much more complex side of the inflation-unemployment relationship are carried out. Studies that
explicitly focus on the roles played by both imported and exported inflation on employment creation and
inflationary performance, as well as studies investigating the relationships between various supply shocks factors
and the final effect of these relationships on unemployment, output and economic growth would shed further light
on this dynamic inflation-unemployment relationship.
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Figure 1: Structural stability test
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Abstract:

This study investigates the role of corporate governance regulations on the financial performance within listed
companies in Saudi Arabia. 120 organisations were selected from Saudi Stock Exchange, Tadawul, over a period of
four years between 2016 to 2019 for 565 observations. The data were gathered about the intendent variable of
board independence, board size, board meeting, board interlocking, in addition to firm size and leverage as
moderators. The independent variable was Tobin’s q. The result of this study shows that there is a negative
relationship between board size and board interlocking on one hand and financial performance of the listed
companies on the other hand. Other independent variables of independent directorships and frequency of board
meeting were shown to have a positive effect on financial performance. The outcome of this study supports the
theoretical foundations of stakeholder theory about the importance of reducing the monopoly of the agents
(directors on board) over the decisions of the company. Such reduction of the effect of directors can be done
through maximising the number of meetings accompanied by maximising the number of independent directors on
board. Also, by reducing board interlocking, the influence of directors will shrink while increasing board size will
slow down the process of taking decisions which affect companies’ performance.
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1. Introduction

The process of applying corporate governance roles in Saudi Arabia has been started with the decision from
Capital Market Authority of Saudi Arabia which demanded all companies with joint venture to maximise their
compliance with corporate governance regulations (Al-Bassam et al., 2018; Jolly Sahni and Al-Assaf, 2017). It aims
to increase accountability, transparency, responsibility, and fairness to assure that stockholders’ rights get
protected irrespective of the portion of their shares in their companies (Al Matari and Mgammal, 2019; Hamdan et
al,, 2017). As such, companies have been demanded to submit an annual report by the board of directors and to
provide information regarding the board member details and balancing between all non-executive and executive
members. Furthermore, the regulations have descriptions related to committee members founded by the
remuneration committee. In addition, corporate governance regulations have underlined issues related to
compensation and remuneration provided to the individuals on board, executives and the chairman (Ali, 2019). An
executive from a judicial Enterprise will look after the evolution of the firm’s internal audit. It is essential to follow
the rules to form boards whose members consist of two-thirds of the total Board members. It is essential to form
an audit committee with less than 3 independent directors. Directors should have the financial knowledge needed
as mentioned in Article 15 from corporate governance roles.

The effect of starting such roles on the Tadawul, Saudi Stock market, on foreign investors aims to attract
substantial foreign investment to invest within Saudi Arabian companies. Saudi Stock Exchange Compliance issues
for the firms and investors (Alnori, 2020). Starting of the Saudi stock exchange is responsible for having scope and
issues for the Enterprise. There is another change in a regulation made in Saudi Arabia under the new companies’
law 2015. It caused the Capital Market Authority of Saudi Arabia to allow financial firms to start trading on the
shares. Changes made in company law will help cover specific problems related to ownership and development.
Another problem is related to governance where there is no need for the chairperson of the board to have a
supervisory role. It is essential to find audit companies to check all the activities and elections of members of the
firm (Barzanji & Faleel, 2021). New developed company's law claims shareholders in any limited liability firm will
not have liability for the debt of the firm if it suffers losses of more than 50% of the overall capital. All the changes
can be said to be responsible for scoping and also raising problems for the organisation. It is essential for the
organisation to implement changes to guarantee corporate governance (Alabdullah et al, 2016). Corporate
governance monitors and regulates the relationship between managers and owners. Leaving ownership control
can cause many agency-related problems. Corporate governance offers the framework that makes it possible to set
objectives. When a manager's interest does not align with the interests of the owner, a conflict of interest will occur.
Corporate governance provides a framework that makes it possible to set the objectives and pursue them.

Mixed results (e.g., Al-ahdal et al., 2020; Alnori, 2020; Bommaraju et al, 2019; Hakimah et al,, 2019) have been
obtained from various studies when analysing the effectiveness of corporate governance on the financial
performance of companies. The organisations that have implemented adequate corporate governance procedures
are seeing sustainable growth in comparison to those with an inadequate structure of governance. Corporate
governance can be linked to the measures along with the protection of stakeholders' interests which are present in
the minority group (Al-Habshan, 2017). Thus, the changes that took place in Saudi Arabia can influence the practices
and organisation of corporate governance regulations. It specifically includes the changes that can be linked to the
performance of the organisation. The proposed research will analyse the changes made to the corporate governance
regulations in lieu of the Enterprise performance for perceived relations (Montagu, 2015). Different studies (e.g.,
Alshareef et al.,, 2015; Alfalah et al, 2022) have been done to investigate the bond between corporate governance
and company’s performance in emerging and developing countries. Nevertheless, few have considered the
literature on Saudi Arabia. It happens despite the inadequate independence of directors and interlocking roles of
the board of directors. For instance, studies analyse the board structure, Company’s performance and interlocking.
Relations between the board size, the board meetings and composition got studied. It found the probable effect of
the change of corporate governance about financial performance. This study fills the gap between accounting
literature and corporate governance to analyse the significance of corporate governance on the state of the Saudi
companies’ financial performance.

2. Literature Review

Agency theory states that the relationship between executives and shareholders is termed as agents.

It is also stated by the theory that the stakeholders are the primary interest of the agent in an organizational
setting. The connection between both is important for the conflict management and development of the firm. Agents
are liable for the Growth of stakeholders and get labelled as principles. They make sure that the concepts and beliefs
of the principles get aligned toward the financial development of the firm. It also articulates that shareholders are
the rule benefits of the specialistin an organizational situation. The link among the two ensures the peace promotion
of the association. The specialist may use their basic capacities and administrative principles to address the
objectives of the standards and investors (Glinkowska & Kaczmarek, 2015). The specialist will have a massive part
concerning the development of responses for many circumstances where the criteria get set and principles get
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formed by specialists to achieve the shareholder's aims. The agents will utilise their decision-making capabilities
and self-regard, and governance actions to achieve the necessities of the principles of the shareholders. The rules
get set as per the principles and followed by the agents to meet the goals of the shareholders. The theory gets
associated with the exploration of the difference between agents and values. The part of the agent is to support the
goal and sustain mutualistic beliefamong the principles and Agents. It gathers in the roles of supervisors and leaders
to develop the responsibility of the personnel. It monitors the formation and development of corporate governance
regulations (Abid et al,, 2015).

Stewardship theory

David et al. (2018) coined the term stewardship theory which stated that every organisation has one or more
stewards which are the managerial personalities. The primary aim of the managers and the leaders is to improve
the performance of the organisation which is in line with the organisational objectives. This theory is very different
from the agency theory in which the aim is to meet the goals of the stockholders; however, stewards have much
more independence to take any actions and also the leadership to achieve the aims and objectives of the supervisors
(Glinkowska & Kaczmarek, 2015).

It does not just achieve personal goals. However, it also meets the objectives of the stockholders. A portion of
the concept of the corporate governance regulations in this case plays a vital part where the supervisors can utilise
approaches to meet the organization and personal objectives. It contains personal performance utilising leadership
skills, ethical monitoring and also decision-making. It also includes employee engagement and allocation of
responsibility to others. It states that their employees are determined and engaged by supervisors to develop their
performance and ethical duties so that the managers fulfil their goals. As a part of the corporate governance
regulations, the steward or managers are accountable for developing performance reports and also annual reports
to aid the stockholders to evaluate the responsibilities and performance accomplishments. It improves the
transparency and trust of the supervisors, which aids in the development of the financial pointers of the
organisation. Each organization at least has one or more stewards, specifically the chief personalities from the
organization with the essential job of execution. As a feature of the corporate governance regulations, the viewpoint
assumes a significant part where the pioneers use more techniques to meet the individual objectives. Therefore, the
steward is accountable for the development in the report and implementation report that helped the steward with
serving the commitment and accomplishment of the association. It increases the belief and simplicity of the
innovators and associations that help in the improvement of the monetary performance of the organization (Keay,
2017).

Stakeholder theory

The stakeholder theory which was developed by Freeman can be said to be one of the most theories that are
connected to corporate governance regulations. Stakeholders are the people that can have a connection to the
development and growth of an organisation. It includes any individual that can be affected by the decisions and
development based on the combination of the organization and sociological responsibility. Stakeholders may
include suppliers, employees, government, shareholders, and many other members associated with the
organisation. This theory also includes the economic and social development of the individuals with the
development and growth of the organisation. Every stakeholder of the organisation relates to each other and also
the business decision-making significantly gets affected by them which will in turn affect the organisation’s
performance. The stakeholders are accountable for the growth of the organization, and governance is accountable
for constructing connections with the stakeholder. Freeman implied that the stakeholder could have multiple roles
and responsibilities when it comes to organizational development and each one of them could have different aims
and objectives (Horisch et al,, 2014). However, it is the duty of the Governance of the organisation to guarantee that
the aims of the stakeholders are in line with the organizational objectives. Utilizing the stakeholder theory, itis easy
to specify that not only one party is linked with the organization. The parties are the stakeholders that will have a
duty concerning the accomplishment of the organizational aims. When it develops mutualistic aims and objectives,
the risk of conflict and hazard management gets maintained. It also gets influenced by the business crisis and
consolidates the social logical and hierarchical part of corporate duty. The theory includes a multitude of financial
and social aspects related to development and organizational improvement. The objective of the stakeholder is to
meet the financial performance of the organization which indicates that the stakeholders should get prioritized
based on the level of impact. Hence, there should be an interrelation between the stakeholder groups.

The board gets some power to provide control and regulations at each meeting. While there are incompatible
discoveries, in the theoretical research, examinations showed that the bond among the rate of board meetings and
the financial accomplishment of the organisation is not even.

Some research shows that there is a link amongst the amount of meetings and emerging Nation business
financial performance even though it does not get fully recognised, as per Siebels et al. (2012). Frequent board
meetings are detrimental at an organisation’s expense. It was discovered that board meetings are related to the
company’s success. It's so that 170 Malaysian Enterprises were studied in three years. But he did not notice a
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noteworthy impression of the rate of board meetings on the financial state of the Tunisian organizations. Some state
that there is no connection amongst board meetings and organisational performance (Yusof, 2016). When agency
theory is taken into consideration, one of the crucial factors of corporate governance is board independence which
permits businesses to adhere to proper decision-making in order to meet their needs and also the demands of
principles.
The following hypothesis is formulated.

e HI1:Thereisasignificantimpact of board meetings acting as an aspect of corporate governance on the financial

state of an organisation.

In regard to the relationship between board dependence as part of the corporate governance, agency theory
states that board independence is among the most vital aspects of corporate governance that permits businesses to
make choices in line with the requirements and demands of principles. It also indicated that agency theory states
the higher the level of independence for agents, the more efficiency in decision making. Hence, it helps to improve
organizational performance.

The final decision is always carried out by the board of directors’ plans for the organizational change and
growth plans. Their choices affect the company's stockholders and the market. For example, some organizations
have no independent or executive directors. It forms an additional resource for the organization to make decisions.
Built on the theoretical traits, the level of board members' autonomy rises. The governing body is the ultimate choice
leader and organizer for any commanding change or formal plan and decisions that affect organisations and their
partners. The aspect helps organisations to come up with decisions so that the objectives and goals of stakeholders
as per agency theory get in line with the organizational objectives.

In the case of Saudi Arabia, as per Ibrahim et al. (2019)’s view, a very small number of listed organisations are
considered. However, all the existing samples also prove that there isn’t any known link between the two elements.
It also proves that there is a relationship that is positive among the two, corporate governance and organizational
performance. This is evident, as a very small sample has given proof in the case of the listed organisations of Saudi
Arabia, that the lack of exchange of stock can also be a limiting factor of performance (Othman & Albuainain, 2022).
It gets updated to uncover general phenomena. It is obvious that independent management will clearly impact the
performance of organisations as it enables an advanced level of transparency in the case of decision-making,
Besides, it will allow the firm to consider approaches that are for the mutual benefits of the shareholders rather
than only the big holders within the organisation.

Hence, it gets stated that the stock exchange has a connection with the positives and negatives of financial
relationships in Saudi Arabian firms. The board of directors also play a vital role in the process. The following
hypotheses were developed and proven using parametric and nonparametric methods.

e H2:There is a significant impact of board independence acting as an aspect of corporate governance on the
financial state of an organisation.

Regarding the relationship between board sizes and financial performance of the firm. The board size can be
another factor that gets linked to the stakeholder and agency theory. It has been observed that a large board size
can increase the efficiency and diversity in the decision-making process which ultimately increases organisational
efficiency. An increase in the board size and the number of board members from various departments of the
organisation along with representatives from a share in the board aids in the mutualistic decision-making process
and also increases the competitive advantage of the organisation. In the past, it also has been stated from various
types of research that a large number of board members can increase the efficiency of mitigation of risk, project
scheduling, decision making and more (Abdelbadie & Salama, 2019).

In the context of Saudi Arabia, Hussainey utilised a small sample of constructive relations between 37 Saudi
Arabian organisations. The results claimed that there is a constructive connection amid financial performance and
food size. It will again reflect in better performance in the company. There is a lack of reliability due to the low
sample size when generalizing the results of the research to the entire populace (Tukur & Balkisu, 2014). The
finding will be in contradiction with multifarious studies.

Hence, the following hypotheses is:
e H3:Thereisasignificantimpact of board size acting as an aspect of corporate governance on the financial state
of an organisation.

Regarding the relationship between multiple directorships and financial performance, Shi et al. (2017)
examines whether many business operations under supervision will affect the company's performance or not.
Directorship gets interlocked when a director obliges on the board of an organisation and in another capability at
the same time. The board's interlocking decision is ongoing. The external resource dependency hypothesis is a
theory that states that substantial bonds exist amid the nation’s access to funds. Directorship provides a direct link
to the principal vision of the company.

The fact that information supports the evidence that governance benefits c-level executives is disputed. Some
believe that information favours the notion that external governance will increase the opportunity of well deserving
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respect and CEO stature (Shietal,, 2017). A variety of board members provides employees with the benefit of being
able to get a better identity and a plan for work-life balance. Organisations usually take a long-term tactic to promote
diversity in the place of work by aiding their managers to understand their roles faster. The organisational
hypothesis states that having a director with multiple duties can reduce the performance of the organisation due to
there being less managerial supervision. If the directors are overburdened with multiple board meetings, there will
be a risk of lack of commitment and agency conflict. Having too many directors can also carry adverse effects on the
organisation.

It follows the very first study that connects organisational performance to the number of directorate positions,
the fifth stated that many directors are working for a similar organisation and can have an adverse impression on
the organisation’s growth (Al-Faryan & Dockery, 2021).

Hypothesis:
e H4:There is a significant impact of directorship interlocking acting as an aspect of corporate governance on
the financial state of an organisation.

3. Research Methodology

The non-financial organisations in Tadawul will be utilising the sample of the research. There can be a heavy
influence on the choice of non-financial organisations as they are influenced by financial firms. This ensures
uniformity between all organisations. The analysis will be conducted on reliable data which will also consist of 113
organisations which results in 565 observations. It had a span of 5 years from 2015 to 2019. The reason for
excluding 2020 and 2021 was due to the issue of Covid 19 pandemic which has impacted the financial performance
of Saudi listed companies. Furthermore, data will also be collected from various secondary sources like the Refinitiv
Eikon platform, financial reports of the organisation and various other online sources (Mazhar et al,, 2021). Along
with that, a cross-sectional survey research design will be followed.

Operationalisation can be said to be the process of defining variables with the help of measurable factors which
are quantitatively and empirically measurable and is done in order to perform the research. As appear in figure 1,
independent variables of this research are bored interlock (ratio of directors who are directors in more than one
company to the whole number of directors), the board size (number of directors on board), the number of board
meetings per year and the independence of the board (ratio of independent directors to the whole number of
directors on board). On the contrary, dependable variables are the Tobin q measure along with the control being
organisation leverage and size (Cosco et al,, 2017). Board meetings refer to the number of meetings held in a year
while board interlock is the ratio of the number of directors that serve on company’s boards. As mentioned earlier,
the control variables include leverage and firm size.

Panel data is utilised when there is a need to analyse data that has time series components and cross-sectional
components. It is also known as the longitudinal analysis framework. As the data collection of this research is
collected over many years, this framework is fitting for analysis. Additionally, a study that has been conducted
recently offers various data points that can increase the degree of freedom while also decreasing the collinearity
that can be present between the variables (Bell & Jones, 2015).

Independent variables are utilised which is under the fixed effect model. For the assumptions made by the
unobserved variables, random effects model can be a valid methodology in the case of a large population (Barili et
al,, 2018). The assumptions can also have utilisable impacts on the research which can also make the analysis easier.
In the cases when the analysis is extremely sensitive to the correlation, it will not fit as a fixed effect model.

In order to achieve the objectives, it is necessary to conduct a regression model within the panel data
framework for the purpose of identifying the connection between the variables and also performing analysis aligned
with the research. Panel data framework is a commonly utilised framework along with that, the regression equation
also gets utilised in the framework. It makes sure to compare the research to the studies in the literature. There are
two controlled and four independent variables. One dependent variable is also present that follows regression
equation specification (Haryadi, 2017). The evaluation is performed through STATA software and will run within
the panel data regression specification which is aligned with the regression specifications.

Correlation analysis is also being conducted to observe the presence of any multicollinearity issues that can
occur between the control and independent variables. When variables can get correlated to the extent of affecting
the regression analysis, that event is known as multicollinearity. This event can come into existence when there is
a correlation of approximately 0.7.

It should be noticed that endogeneity problem cannot be solved in this paper due to the multifarious factors in
addition to leverage and size which could effect the correlation between independent and dependent variables.
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Figure (1): Research Framework of this study

4. Analysis and Discussion

In the visualisation of the data, descriptive statistics is an integral part to make it meaningful and drawing
conclusions concerning the population. Inferences of this research are standard deviation, means, maximum and
minimum. All of these will permit the researcher to identify the data's properties and locate the data point if present.
That makes itintegral in the analysis process. The study will look at the non-financial firms in Saudi Arabia exchange
for about five years. These are the firms with missing data during the period. The organisations that have their data
missing will not be considered for the analysis. The researcher found it prudent to not include the firms to remove
the bias introduced by the fact. The data got collected from many authenticated sources including definitive
intervals, the company website and financial statements.

The standard mean and minimum value of Tobin's q are 1. 9269, 1.388 and 0.4772 respectively.
4.1. Descriptive statistics for the study variables

Table (1): Summary descriptive statistics for the study variables

Variable Mean Std.dev Minimum Maximum
Tobin’s Q 1.9269 1.3188 0.4772 9.0042
Board Independence 0.3918 0.1944 0 1
Board Size 8.3628 1.4295 5 12
Board Meeting 5.5752 2.3812 0 17
Board Interlock 05576 0.2879 0 1
Firm Size 9.4489 2.6920 4 70.7
Leverage 0.4021 0.2661 0.01246 2.5099

Based on table (1), the main value of Tobin's q, a dependent variable of the firm’s performance, was 1.92
69 which showed that the organisation’s market value is significantly greater than the intrinsic value.

It can also be observed that the standard deviation is high, however, the independence of the board was
observed to be 39%, which can be said to be very low when it is compared to other states such as the UK with a
ratio of over 80%. The board interlock has been careful because of the transference of skills; however, it can be
considered to be detrimental as the directors have underperformed and introduced moral hazard. The average
market log was about 9 which shows most of the continents are sizable and don't fall on organisations that can be
said to be medium or small scale.

The leverage was about 0.4021. This indicates a good financial state of the organisations as they are not
overleveraging their components in debt.
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4.2. Frequency distribution of independent and dependent variables

The following table (2) shows the way in which each independent variable was grouped into different
categories.

Table (2): Frequency distribution of company performance

Board Frequency Tobin’s Frequency Board Frequency Board Frequency Board Frequency
Independence QBand Size Meeting Interlock

0-0.2 110 <1 59 <10 464 0-5 330 0-0.2 79
02-04 142 1-2 347 >=10 101 5-10 206 0.2-04 71
04-0.6 253 2-3 85 Total 565 >10 29 0.4-0.6 148
0.6-0.8 58 3-4 34 Total 565 0.6-0.8 157
0.8-1.0 2 4-5 23 08-1.0 110

Total 565 >5 17 Total 565

Total 565

4.3, Pearson correlations for variables of the 565 observations

This study conducted correlation of the independent variables to establish the factors that are related to the
issues with multicollinearity. Multicollinearity is considered a phenomenon that supports the model of regression
That is utilised through the support of the independent variable. However, all these factors help to generate the
accurate outcome of the research (Homocianu & Airinei, 2022). The concerning factor is mainly pointed out by the
values that lie between -1 and 1 and r. All these factors initially display the negative interrelationship then it shows
the positive interrelationship that can be denoted by different numerical factors. According to the opinion of
Woolridge (2010), it can be said that the values of the correlation which are above 0.7 and lies between different
independent variables are utilised through the support of the model of regression that can arise different obstacles
and might require the prime components of the analysis that helps to combine two different factors. Therefore,
according to the analysis, it can be said that a perfect analysis of regression must not be greater than 0.7. The
following table will help to display the interrelation between the variables.

Based to the table mentioned above 4.3., it can be said that there is no existence of any kind of issues that are
aligned with multicollinearity; all the values of the correlation are lower than 0.7. The involvement of some specific
relationships and the numerical significance can be noticed in the concerning table. However, itis another essential
factor to investigate the relationship that is aligned with the theory. The interrelationship between independence
and large size is positive and the factors that are related to significant implying might be enhanced in the size of the
board (Makowski et al., 2020). It can be expected that the size of board independence can be increased. Therefore,
it can be stated that the board independence has a numerical significance (Imai & Kim, 2021). On the other hand,
other variables do not have any positive interrelation. The interlocking factors that are associated with the board
generate a negative relation with the attendance of the meeting that is showing about the information of the board
members unable to attend the meeting. This will help to indicate the character of overwhelming the detrimental
aspects of the meeting attendance. The powerful relationship between the board size and the factor that is related
to board independence through the support of the less powerful numeric significance relation, and it was relying
on leverages and the size of the business association. Moreover, this study considered Pearson correlation
coefficient to identify the linear correlation coefficient (table 3). The findings indicate that.

Table (3): Pearson correlations for variables

Variable N 1 2 3 4 5 6 7

1 TQ 565 1
2 Independent 565 -0.1624*+* 1

directors
3 Board size 565 -0.2146%** 0.2055%** 1
4 Frequency of 565 0.0209 0.0101 -0.0146 1

board

meeting
5 Interlocking 565 -0.2019%** 0.0854** 0.1351*** -0.0771* 1

directorship
6 Firm Size 565 -0.406*** 0.2578%** 0.4104*** 0.119%** 0.2797*** 1
7 Leverage 565 -0.2351%* 0.2126%** 0.0864** -0.0963** 0.0165 0.2655%** 1

correlation coefficients at the ***: 1%, **: 5%, and * :10% levels are significant.
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4.4. Regression Equation

Regression equation will be as follows: “Tobin”' s Q=a+f31 Board Independence + 32 Board Size+33 Board
interlock+34 board meeting+5 firm size+{36 leverage +¢”.

Table (4): Summary of the coefficients for the random effects regression

Variables

Coefficients Std. Err. T-statistic P-value
Constant 5.6742 1.6956 3.5420 0.000%**
Independent directors 0.5614 0.3195 1.8610 0.063*
Board size -1.0629 0.7632 1.4120 0.1620
Frequency of board meeting 0.0549 0.0355 1.7890 0.063*
Interlocking directorship -0.3696 0.2270 -1.6710 0.087*
Firm Size -0.5492 0.1768 -3.2620 0.001%**
Leverage -0.4434 0.2867 -1.4740 0.1430
Wald Test 171.140 0.0000%***
Breusch and Pagan Test 120.25 0.0000%**
R-squared 0.4586
Observations No: 565
Companies No: 113

#5p.<0.01; **p<0.05; *p<0.10

Factors that are related to regression data of the panel were utilised in the study to investigate the correlation
among the variables of the paper. The findings indicate positive relationship between independent directorship and
board meeting frequency on one hand and Tobin’s q on the other hand. However, negative impact from interlocking
and board size on Tobin’s q has been reported.

The effect of the random model helps with the factors that are related to data analysis, the involvement of the
chi square test and the value of 0.4586.

5. Discussion of findings

According to the study it has come to be known that the relationship between being independent and financial
performance is considered an essential factor. The concerning factors or not lined with the theoretical aspects of
underpinnings are associated with the theory of agency that is stated to serve the directors. That can serve the
interests of the stakeholders and reduce the problems that are associated with the business associate. The
concerning paper also finds out the negative correlation that exists between the size of the board and the financial
performance of the company (Karim, Manab and Ismail, 2020). The concerning examination has been done in Saudi
Arabia that also helps to analyse the existing correlation between board size and organisational performance.
According to the study conducted by Ciftci et al. (2019), it can be said that the effect of board independence and the
factors related to family ownership in Turkey also made better performance. The lower board independence also
generates negative relations and also develops different issues that are related to negative correlations in different
companies. The suggestion of Gerged and Agwili (2019) stated that the companies get different advantages to the
support of independence; this is developing aspects and the support of the foreign investment. Therefore, it is
required to implement the factors that are associated with the independence board.

The relationship between the performance of the company and the factors that are associated with corporate
governance are the most important factors (Jaidi et al, 2022). However, any numerical essential correlation
between the size of the board and the financial performance was not figured out.. According to the study conducted
by Hasan and Rahman (2020), it can be stated that developing a negative relationship between the interlock of the
broad and financial performance impacts the profitability date of the company. On the other hand, as for the study
of Helmers et al. (2017), the interlock of boards generates a progressive impact on the innovative aspects of the
company while making improvements in the knowledge and experiences. According to Hasan and Rahman (2020),
the existence of negative relationships in the board interlock and financial performance are classified in two
different classifications: interlocks as per the members and the number of interlocks.

6. Conclusion Limitations and future recommendations

The study has examined Some problems that are associated with the factors of modernising the aspects of
corporate governance. The problem might arise while increasing the size of the board.
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As per the study, it is come to know that the inappropriate consideration of ordinating the variables might arise
different issues. The problem might arise due to the issues that are associated with the distribution of the gathered
data that maintains the relationship between different existing factors. The utilisation of the Tobin’s q can be
considered as financial performance indicator; however, there are other financial indicators such as return on assets
and return on equity that can be considered as well.

According to another investigation, it has come to be known that the involvement of the different issues
balances the factors that are associated with multicultural societies that are associated with humanities.
Maintaining the balance between financial performance and board relations can help to make improvements in the
business. The involvement of different regulations and business theories will also help to improve.
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