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Industrial policies and economies of the BRICS countries according to the "flying
geese' model approach

-Standard study using panel data for the period from 2000 to 2022-
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Abstract:

This study aims to highlight the impact of industrial development policies on economic
growth in the BRICS countries (Brazil, Russia, South Africa, India and China) by
addressing the theoretical relationship between the theory of flying geese for development
and industry and the contribution of industrial policies to the process of economic growth
as one of the most important development policy pursued by the BRICS bloc by relying on
the standard method using annual cross-sectional time series data from 2000 to 2022.
Among the findings of the study, there is a long-term causal relationship between
economic growth and industrial policy indicators, where the indicators of the industrial
sector affect economic growth in the long and short term, as shown by the error correction
coefficient with a negative sign( -0.607260) this confirms the existence of a long-term
causal relationship between the dependent variable and its explaining variables.

Keywords: development policies, industrial sector, BRICS countries, panel data, flying
geese theory.
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Mean 3.91E+18 | 19.42199 | 2437820 | 4213534 | 26.52291 2.282324
Median 1.16E+18 | 16.05618 | 2439413 | 3550557 | 2250296 | 2.063487

Maximum 2.72E+19 51.80399 30.29987 94.30033 4451877 9.855513

Minimum 6.64E+12 11.05731 16.31992 7.978832 12.40005 -1.925240

Std. Dev. 5.28E+18 7.735657 3.716572 29.33248 9.803558 1.463739
Skewness 1.833375 1.436734 | -0.199705 0.695218 0.515723 1.180882
Kurtosis 6.487017 5.160449 1.986400 2.170576 1.797975 8.065067

Sum 4 45E+20 2214.107 2779.115 4803.428 3023.612 260.1850

Sum Sq. Dev. 3.15E+39 6761.964 1560.858 9722457 10860.40 2421059

Observations 114 114 114 114 114 114
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0.5797 -0.55384 1.63199 GDP e« VASIN
**0.0048 2.81897 5.61305 VASIN ) GDP
**0.0007 3.40256 6.32331 GDP < TRSIN
0.8655 | -0.16943 2.08928 TRSIN . GDP
0.0951 |  1.66921 4.25595 GDP «——  EXPR
0.1427 |  1.46565 4.01567 EXPR . GDP

0.9446 |  0.06954 2.36779 GDP ) FC
0.1441 |  1.46057 4.00968 FC «——— GDP
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12) (1st Difference) (Level)
- -7.81763 IPS
(10.0000)
- 72.3015 ADF-Fecher chi-square GDP
(10.0000)
- 419.521 pp-Ficher chi-square
(0.0000)
- -6.25753 LLC GDP
(0.0000)
-4.25223 0.54671 IPS
(0.0000) (0.7077)
36.9506 6.27811 ADF-Fecher chi-square VASIN
(0.0000) (0.7914)
107.908 6.46071 pp-Ficher chi-square
(0.0000) (0.7752)
4.05325 -1.33544 LLC VASIN
(0.0000) (0.0909)
-5.08082 -2.06817 -0.11912 IPS
(0.0000) (0.0193) (0.4526 )
43.9346 1819.1165 8.64174 ADF-Fecher chi-square TRSIN
(0.0000) (0.0388) (0.5664)
194.280 44.0833 471212 pp-Ficher chi-square
(0.0000) (0.0000) ( 0.9096)
-2.79819 -1.01816 -2.28879 LLC TRSIN
(0.0026) (0.1543) (0.0110)
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-3.35818 -0.91433 IPS
(0.0004) (0.1803)
29.8113 17.4845 ADF-Fecher chi-square EXPR
(0.0009) (0.0643)
46.1005 15.8583 pp-Ficher chi-square
(0.0000) (0.1038)
-2.64511 -1.87699 LLC EXPR
(0.0041) (0.0303)
@A gangl) Jaad) i jLas)
-4.62783 -1.42614 IPS
(0.0000) (0.0769)
40.1415 15.7448 ADF-Fecher chi-square FC
(0.0000) (0.1072)
92.3720 21.5144 pp-Ficher chi-square
(0.0000) (0.0178)
-5.03593 -1.74976 LLC FC
(0.0000) (0.0401)
s Al gas gl Jdal) cLas)
46.5948 -0.57631 IPS
(0.0000) (0.2822)
39.3785 13.1836 ADF-Fecher chi-square IDE
(0.0000) (0.2136)
99.3055 24.9300 pp-Ficher chi-square
(0.0000) (0.0055)
& i) gas gl Jdal) aas)
-2.67782 0.38573 LLC IDE
(0.0037) (0.6502)
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(Weighted)
VA A sl ddes  (Within- Sl el il gl
dimension)
(0.0001)**  3.757785 Panel v-
0.1544 1.017618 statistic
Panel- rho-
0.4138 -0.217873  (0.0302)**  -1.877148 statistic
Panel pp- 51054
(0.0000) ** -3.949203  (0.0000)**  -8.131948 SEIEIE
Panel ADF-
( 0.00619)**  -1.539364  ( 0.0143)**  -2.188800 statistic
(between- PENG N P RCA B I EY
dimension)
LA A laady) dalea
0.7132 0.562647 Group- rho-
statistic
“(10.0000) -5.967979 Group pp-
statistic
( 0.0502)"  -1.642919  Group ADF-
statistic
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Spta LS5 34ms 0.0352 1.809037 ADF
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Model Selection Criteria Table
Dependent Variable: GDP
Date: 01/01/01 Time: 01:58
Sample: 2000 2022

Included observations: 114

Model LogL AIC* BIC HQ Specification

1 4637.746767 85.830216 86.817867 86.230744ARDL(1,1,1,1,1,1)
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ARDL(1.11.1.1.1)

(GDP) el gl e salll; Al i)
éébﬂﬁg\!\
Pooled Mean Group Estimator (PMG)
(Long Run Jashll gaall Cilalea
Coefficients)
Aliical) &) prial) Coefficient t-statistic Prob*
IDE -6.48E+16 -2.785556 0.0068
TRSIN 3.92E+16 2.210848 0.0301
VASIN -7.83E+16 -3.150323 0.0024
FC 2.05E+15 0.182895 0.8554
EXPR -6.36E+15 -1.585292 0.1172
(Short Run

Coefficients) owall) gaall Clalea
Coefficient t-statistic Prob*
COINTEQO1 -0.607260 -3.132808 0.0025
D(IDE) -3.41E+17 -0.552283 0.5824
D(TRSIN) 1.11E+18 1.147008 0.2551
D(VASIN) 4.11E+17 1.248668 0.2157
D(FC) -1.20E+17 -1.741758 0.0857
D(EXPR) 3.87E+14 0.002119 0.9983
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Date: 01/01/01 Time: 00:52

Sample: 2000 2022

Included observations: 115

Cross-sections included: 5

Null Hypothesis: No cointegration

Trend assumption: No deterministic trend

User-specified lag length: 1

Newey-West automatic bandwidth selection and Bartlett kernel

;@\ 7

Alternative hypothesis: common AR coefs. (within-dimension)

Weighted
Statistic Prob. Statistic Prob.
Panel v-Statistic 3.757785 0.0001 1.017618 0.1544
Panel rho-Statistic -1.877148 0.0302 -0.217873 0.4138
Panel PP-Statistic -8.131948 0.0000 -3.949203 0.0000
Panel ADF-Statistic -2.188800 0.0143 -1.539364 0.00619

Alternative hypothesis: individual AR coefs. (between-dimension)

Statistic Prob.
Group rho-Statistic 0.562647 0.7132
Group PP-Statistic -5.967979 0.0000
Group ADF-Statistic -1.642919 0.0502

Eviews9 wlrz e slazeVU @=Ll slasl 0 1 jieall

Jralt oSl Kao a1 :(02) o) 3ol

Kao Residual Cointegration Test

Series: GDP VASIN TRSIN EXPR FC IDE

Date: 01/01/01 Time: 00:31

Sample: 2000 2022

Included observations: 115

Null Hypothesis: No cointegration

Trend assumption: No deterministic trend

User-specified lag length: 1

Newey-West automatic bandwidth selection and Bartlett kernel

t-Statistic Prob.
ADF 1.809037 0.0352
Residual variance 2.34E+37
HAC variance 3.24E+36
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(RESID)
Method: Least Squares
Date: 01/01/01 Time: 00:31
Sample (adjusted): 2002 2022
Included observations: 104 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
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RESID(-1) -0.564332 0.133851 -4.216111 0.0001
D(RESID(-1)) -0.426554 0.112727 -3.783952 0.0003
R-squared 0.505097 Mean dependent var 9.24E+16
Adjusted R-squared 0.500245 S.D. dependent var 5.22E+18
S.E. of regression 3.69E+18 Akaike info criterion 88.36283
Sum squared resid 1.39E+39 Schwarz criterion 88.41368
Log likelihood -4592.867 Hannan-Quinn criter. 88.38343
Durbin-Watson stat 2.226095

Dumitrescu-Hurlin:J dwhyd! & pazs oy demd! BU1 jLas1 :(03) o3y sl

Pairwise Dumitrescu Hurlin Panel Causality Tests
Date: 01/01/01 Time: 01:15
Sample: 2000 2022

Lags: 2

Null Hypothesis: W-Stat. Zbar-Stat. Prob.
VASIN does not homogeneously cause GDP 1.63199 -0.55384 0.5797
GDP does not homogeneously cause VASIN 5.61305 2.81897 0.0048
TRSIN does not homogeneously cause GDP 6.32331 3.40256 0.0007
GDP does not homogeneously cause TRSIN 2.08928 -0.16943 0.8655
EXPR does not homogeneously cause GDP 4.25595 1.66921 0.0951
GDP does not homogeneously cause EXPR 4.01567 1.46565 0.1427
FC does not homogeneously cause GDP 2.36779 0.06954 0.9446
GDP does not homogeneously cause FC 4.00968 1.46057 0.1441
IDE does not homogeneously cause GDP 2.81145 0.44541 0.6560
GDP does not homogeneously cause IDE 6.52432 3.59101 0.0003
TRSIN does not homogeneously cause VASIN 4.34083 1.73006 0.0836
VASIN does not homogeneously cause TRSIN 5.79857 2.95987 0.0031
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