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Determinants of economic growth in emerging economies
Using cross-sectional time series models (Panel Data).
An analytical study on the BRICS Plus countries during )"

"the period (2000-2021

Abstract

The study aimed at testing the relationship between some
macroeconomic variables (inflation rate / exchange rate / labor force / human
capital / value added to the industrial sector / investment in information and
technology) on economic growth in the BRICS Plus countries (Russia / India
/ Brazil /South Africa/Argentina/Egypt/Ethiopia/UAE/Saudi Arabia and
Iran). Based on Panel Data models in the period from 2000 to 2021, the study
concluded that there is a statistically significant relationship between these
variables and the economic growth in the countries of this group during the
study period. The results also showed that the most influential of these
variables on economic growth is Human capital considering the huge
population of these countries. Therefore, the study recommends that the
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group’s countries adopt joint policies based on the exchange of experiences
to influence the common determinants of growth, especially human capital,
to benefit from the vitality of the group’s demographic composition.

Keywords: BRICS Plus, economic growth, inflation rate, exchange rate,
workforce, human capital, value added to the industrial sector, investment in
information and technology
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X LOG_GDP | EMP LOG_ICT | LOG_EX [ RT3_INF | MFG HDI
Mean 8.641 56.149 2.901 2.863 1.815 33.692 0.709
Median 8.735 54.650 3.354 2.096 1.995 30.915 0.732
Maximum 11.037 80.550 4.605 10.645 3.833 66.430 0.920
Minimum 5.542 35.000 -3.912 0.000 -2.550 9.440 0.287
Std. Dev. 1.221 13.133 1.571 2.350 1.191 12.481 0.130
Skewness -0.487 0.427 -1.542 2.037 -1.917 0386 [ 113
Kurtosis 3.146 2.104 5.700 6.575 7.047 2.578 4.112
Jargue-Bera §.765 15431 | 169446 | 296.267 | 313.381 7.816 | 64.033
Probability 0.008 0.000 0.000 0.000 0.000 0.020 0.000
Sum 2091.143 | 13588.140 | 702.098 | 692.850 | 439.148 | 8153.420 | 171.477
Sum Sq. Dev. 359.069 | 41569177 | 595068 | 1331.424 | 341.745 | 37540.123 4.066

Observations 242.000 242000 | 242.000] 242.000) 242.000 242.000 | 242.000
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Correlation
t-Statistic
Probability LOG GDP EMP LOG ICT LOG EX RT3 INF MEG HDI
LOG_GDP 1.000000
EMP -0.004951 1.000000
-0.076698 ——
0.9389 —
LOG_ICT 0.712067 -0.146943 1.000000
15.71160 -2.301419 ——
0.0000 0.0222 —
LOG_EX -0.237136 -0.447913 -0.031487 1.000000
-3.781559 -7. 761116 -0.488035 —
0.0002 0.0000 0.6260 ——
RT3_INF -0.180472 -0.253308 -0.041339 0.303065 1.000000
-2.842541 -4.056528 -0.640972 4926772 —
0.0049 0.0001 0.5222 0.0000 —
MFG 0.595699 -0.059363 0.321798 0.040529 -0.206584 1.000000
11.48958 -0.921270 5.265337 0.628388 -3.270949 —
0.0000 0.3578 0.0000 0.5303 0.0012 e
HDI 0.928361 -0.213274 0.816794 -0.037837 -0.081014 0.524936 1.000000
38.69494 -3.381836 21.93290 -0.586587 -1.259210 9.554556 —
0.0000 0.0008 0.0000 0.5580 0.2092 0.0000 —
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Series Dependency test Stationarity tests
(Breusch-Pagan LM) ADF unit root)(
Statistic p- Result* | Pooled p- Result*
value Statistic | value

LOG GDP |853.825 |0.00 Sig 4,126 0.00 Sig
EMP 428.54 0.00 Sig 3.644 0.00 Sig
MFG 465.104 | 0.00 Sig 2.660 0.00 Sig
HDI 1124.448 | 0.00 Sig 5.453 0.00 Sig
LOG_ICT 1097.130 | 0.00 Sig 2.463 0.013 | Sig
LOG EX -2.005 0.022 | Sig 5.524 0.00 Sig
RT3_INF 179.712 | 0.00 Sig 3.922 0.00 Sig
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Kao Resictal Cotegraton Test & idal)
Seres: L0G GDP EMPLOG ICTLOG_EXMFGHDIRTS NF Pedron Residual Cointegration Test
: 40 Series' LOG_GDP EMP LOG_ICT LOG_EX MFG HDIRT3_INF
Oate: 01127124 Time: 18,04 o g o 2
Sample: 2000 2024 sl 00021
‘ﬂC‘Uded ODSENaUOHS: 242 gfousse-se?:lé?g?ntgﬁedi 9 (2 dropped)
13 i i Null Hypothesis: No cointegration
Nl Hypothess: No comtegration
) o Trend assumption” No deterministic trend
Trend assumptmn: No deteminisic rend Automatic lag length selection based on SIC with a max lag of 3
: : : Newey-West automatic bandwidth selection and Bartlett kemel
Automaticag engt seection based on SIC ith & max ag of
NeheyWestautomac banchicth seecfon and Baethemel Afemative hypothesis: common AR coefs. (Wimm-dim;\pjgﬂ&d
Statistic Prob. Statistic  Prob.
o Panelv-Statistic 0677302 07509 0844439 08008
M Panel tho-Statistic 1628192 09483 1951086 09745
ADF ATR00 00 PanelPP-Stafisic 2850187 00022 3231561 00011
Panel ADF-Statistic 2849525 00022  -3301561 00010
Residua\vaﬂance 00“585 Alternative hypothesis individual AR coefs (between-dimension)
HAG vanance 0003160 _Stislic  Prob.

Group rho-Statistic 3128618 09991
Group PP-Statistic 3735866 00001
Group ADF-Statistic ~ -2.850180  0.0020
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Ladle JSY) z3saill aaaily « Model Effects Rando lséall cilyilill 235015 Model
sl O daiil 3 i A1 Ayl cyflane e dpasds dglan] sl g
ClLll asanill 73 pail) Aaidlas dabucad] ) ibial) Ll 136 Al il 73585 caneal
Adiadl] il oyl 13) L chaedle FSY) 58 oanaaill z3saill a3y Al yall o2 vie g
35 Om anail) o Llal) Als yall S asanil) z3sail o A5l 8B 2 308 AaDlas
slad¥) on labuall LoV asag Alls 3 oSy Alpdall il #3gais dnll) oyl
gl Jie Alall oda aa pedki #3lad lgd aodiead 2316 dlsye ) Jiws Serial Correlation
.Panel Fully Modified & Panel Dynamic
Zadl) i G Alalial) ~1-4-2-4

Fixed Effects Weighted Pooled Panel Model 73l padi (e elgiV) ey
JSYI z3saill aaail dpaiin ddlas) @illas) sya «Model Effects Rando «(Model
el Gy Ll
Weighted Pooled and Fixed (. dlalaal) :Yf
3l Redundant Effects Fixed Tests jlad) aladial & cpaldgaill cpda (g dlaliall

4 i) e

(7)ads Js2>
Redundant Effects Fixed Tests jLii) mili

Redundant Fixed Effects Tests
Equation: EQD1
Test cross-section fixed effects

Effects Test Statistic df Prob.

Cross-section F 006.201610  (10.225)  0.0000
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Correlated Random Effects - Hausman Test
Equation: EQO1
Test cross-section random effects

Test Summary Chi-5q. Statistic  Chi-Sqg. df. Prob.

Cross-section random 56.489570 5] 0.0000

Cross-section random effects test comparisons:

Varnable Fixed Random Var(Diff ) Prob.
EMP -0.027640 -0.018029 0.000003 0.0000
LOG_ICT 0.068299 0014174 0.000119 0.0000
LOG_EX -0.097140 -0.097639 0.000088 09576
RT3_INF 0.022741 0.020505 0.000002 0.1479
MFG 0.001985 0.007420 0.000001 0.0000
HDI 3.106226 4951722 0.100678 0.0000

E-views 3 galin clajha @ juaall

ol by & adl (8) Jsaall s (Hausman Test) Giladl HLaa¥l e sy
0.05 d5ies (s5ise 2ic éllig Fixed Panel Model alasiul dis o3l o) mllal eaal)

b WS 7 kal) 7 3gail) (1680 Cigug
Fixed Effects Model juaii @il (9)ad; Jo>

Dependent Variable: LOG_GDP

Method: Panel EGLS (Cross-section SUR)
Date: 01/27/24 Time: 2327

Sample: 2000 2021

Periods included: 22

Cross-sections included: 11

Total panel (balanced) observations: 242

Linear estimation after one-step weighting matrix

Variable Coefficient Std. Error t-Statistic Prob.
EMP -0.024013 0.001241 -19.35019 0.0000
LOG_ICT 0.063555 0.004353 14.59951 0.0000
LOG_EX -0.098678 0.006519 -15.13655 0.0000
RT3_INF 0.014919 0.002796 5.335591 0.0000
MFG 0.001400 0.000687 2.038975 0.0426
HDI 3.284513 0137335 23.91602 0.0000
C 7685939 0.140975 5451987 0.0000

Effects Specification

Cross-section fixed (dummy variables)

Weighted Statistics

R-squared 0.999038 Mean dependent var 142 0670
Adjusted R-squared 0.998970 S.D. dependent var 190.4803
S.E. of regression 0.991065 Sum squared resid 220.9971
F-statistic 14604.71 Durbin-Watson stat 1.206613
Prob(F-statistic) 0.000000

Unweighted Statistics

R-squared 0.989084 Mean dependent var 8.641085
Sum squared resid 3919521 Durbin-Watson stat 0.192943
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I LYY Al dgng e el 2 3gall (06
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) LY gy o ite JolS5 25295 1(0) i il asn il (e SH 2xy
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Panel Fully & Panel Dynamic _ay &aall #3lill (e 3l aladia) e 4l
Lot Jagyd ilss ) @lld aayg dushall Ja) e criall G 38U 4,2} Modified
zisai Jala serial correlation ((lsll) BUNQY N &b ledess Laliyl 3sag A Jian Al
Gluie s m cointegration o i JalSs aga 6l ALy fixed effect autll <l
e Byl WS iyl
Om Al il aple slaieY) s alea Y #3401 : Panel Fully Modified—1-5-2-4
(sUaaD ool BLajV) (e (ilas L) V1) hintia JalS Lt Bassl) J3a udi Lol Clysiia
teh WS

(10) A& Js2>
Panel Fully Modified zgai jafi milss

Dependent Variable: LOG_GDP

Method: Panel Fully Modified Least Squares (FMOLS)

Date: 01/28/24 Time: 23:17

Sample (adjusted). 2001 2021

Periods included: 21

Cross-sections included: 9

Total panel (balanced) observations: 189

Panel method: Pooled estimation

Coefficient covariance computed using default method

Long-run covariance estimates (Bartlett kernel, Newey-West fixed bandwidth)

Warning: one more more cross-sections have been dropped due to
estimation errors

Variable Coefficient Std. Error t-Statistic Prob.
EMP 0.019708 0.002728 7.225619 0.0000
LOG_ICT -0.149837 0.046808 -3.201090 0.0016
LOG_EX -0.048080 0.021332 -2.252951 0.0254
RT3_INF 0.085441 0.061370 1.392233 0.1655
MFG 0.006721 0.005588 1.202633 0.2307
HDI 10.84415 0.482467 22.47643 0.0000
R-squared 0.893238 Mean dependent var 8.294663
Adjusted R-squared 0.890321 S.D. dependent var 1.011356
S_E. of regression 0.334939 Sum squared resid 20.52971
Long-run variance 0.351150

E-views13 galin clajda @ juaal

555



(Panel Data) dyahia) duiajl) Juduad) g 3lai alaiials LG Glalai®y) b golaiy) sal) claine
'(2021-2000) 35 33 BRICS Plus Js3 e dbias dafyd
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LOG_GDP = 0.0197*EMP - 0.1498*LOG_ICT - 0.0480*LOG_EX +
0.0854*RT3_INF + 0.0067*MFG + 10.8441*HDI

Chaie (A ol adle slaieY) 2 oalas #3543 : Panel Dynamic -2-5-2-4
b LS (sl il bV e Al L) V) @liidie JalSS Lging sangll j3a i L]

(11) A& J>
Panel Dynamic yafi gilss

Dependent Wariable: LOG_GDP

Method: Panel Dynamic Least Squares (DOLS)

Date: 01/29/24 Time: 23:25

Sample: 2000 2021

Periods included: 22

Cross-sections included: 11

Total panel (balanced) observations: 242

Panel method: Pooled estimation

Static OLS leads and lags specification

Coefficient covariance computed using default method

Long-run variance (Bartlett kernel, Newey-\West fixed bandwidth) used for
coefficient covariances

Variable Coefficient Std. Error t-Statistic Prob.
EMP 0.020996 0.002297 9138975 0.0000
LOG_ICT -0.162550 0.036401 -4 465567 0.0000
LOG_EX -0.051980 0.016921 -3.071902 0.0024
RT3_INF 0.032700 0.032652 1.001476 0.3176
MFG 0.011282 0.003619 3.117953 0.0020
HDI 10.76756 0.379399 28.38056 0.0000
R-squared 0.922284 Mean dependent var 8641085
Adjusted R-squared 0.920637 S.D. dependent var 1.220620
S.E. of regression 0.343866 Sum squared resid 27.90556
Long-run variance 0.317525

E-views13 galin clajba 1 jaal

emp, log_ict, log_ex, mfg, (e < digina (11) &) Goladl Jaall (e g

LOG_GDP = 0.0209*EMP - 0.1625*LOG_ICT - 0.0519*LOG_EX +
0.0326*RT3_INF + 0.0112*MFG + 10.7675*HDI
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