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Abstract:

This study aimed to measure the impact of participation in global value chains on the export
performance of the five founding countries of the BRICS group (Brazil, Russia, India, China,
and South Africa) during the period from 2005 to 2022, using the index of exports of goods and
services as a percentage of GDP as a dependent variable that expresses export performance,
and foreign value added of exports (FVA) and domestic exportable value added (DVX) as
explanatory variables that express participation in global value chains, in addition to some
other explanatory variables that affect export performance, namely foreign direct investment
(FDI), the nominal exchange rate (NEER), and gross domestic product (GDP). The study relied
on panel data to apply the panel data corrected standard errors (PCSE) method. The results
showed a significant positive relationship between the independent variables and export
performance, which confirms that participation in global value chains through both foreign
and domestic value added plays a central role in improving the export performance of BRICS
countries. Macroeconomic factors such as the exchange rate and foreign direct investment
Gross domestic product (GDP) is a key determinant of this performance, highlighting the need
to adopt integrated industrial and trade policies to enhance countries’ competitiveness in
international trade.

Keywords: Global value chains, Export performance, Value added, BRICS countries, Panel
Corrected Standard Errors.
Economic coding (JEL) : F23, F14, F62, O57, C23
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Economic Geography 8 (2008) pp. 699-725 doi:10.1093/jeg/Ibn024, p709.
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2 G Lty (Sl dogadt Bl Jps 5 3 Jeesy (CIOSS-SECHON) Zozall ALl pa 591
sde o IS 01 ey . 2022-2005 @il aas))l 3781 (3 Jiess (time Series) awsll Sl
S ol ol e dazas Ggr LB o (Sl Fial) Aldodl Jsbog (Jgll) 22l b LA
(Pooled vl LI 356 1 g Bwnst I Wl 3 U bl 3L o ol s e L
73545 «(Fixed Effects Model (FEM)) Wl <15l 2354 (Regression Model (PM))
' (Random Effects Model (REM)) aslsealt et
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Rl 3131 ST Ayt il paed Byl Sllaw gl (2-2) o3y Jour
. tabstat exp FDI GDP NEER dvx fva, by{country)

Summary statistics: mean
by categories of: country (code)

country exp FDI GDP NEER dwx fwva

BRA 13.68047 3.2002062 1.86e+12 2.9780688 55.68889 11.95
CHN 24.86013 2.706894 9.65e+12 6.815588 41.41667 18.36111
IND 21.42682 1.872842 2.03e+12 58.33486 44.21111 19.52222
RUS 28.81525 2.104565 1.62e+12 45.91341 70O.63889 B.883333
LAF 27.93639 1.86227 3.71e+1ll 10.90442 55.877/78 19.82222

Total 23.34381 2.349343 3.11e+12 24.98927 53.56667 15.70778

stata 16 ste~Yi mebipdl ol 1 jaaald
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Variable Mean Std. Devw. Min Max Observations
exp overall 23.34381 6.479284 18.85137 36.8352 N = =1
between 6.131528 13.68047 28.81525 n = 5
within 3.48098 16.89368 34.51888 T = 18
fwa overall 15.78778 4.963218 7.7 25.5 N = =1
between 4.98028 B.883333 19.82222 n = 5
within 2.137296 18.58556 21.68556 T = 18
dvx overall 53.56667 10.65268 37.8 72.4 N = o8
between 11.58875 41 .41667 7B .63889 n = 5
within 2.232282 46.78889 558.48889 T = 18
FDI overall 2.349343 1.421295 -1.756418 9.660265 N = o8
between .5B6524 1.86227 3.200202 n = 5
within 1.319764 -1.511581 19.14734 T = 18
GDP overall J3.11e+12 4.00e+12 2.89%e+11 1.79e+13 N = =15]
hetween 3.71e+12 3.71e+11 9.65e+12 n = 5
within 2.20e+12 -4.26e+12 1.13e+13 T = 18
NEER overall 24 98927 24 . B9869 1.672829 78 .650449 N = o8
between 25.31258 2.978088 58.33486 n = 5
within 10.66812 3.928742 52.73822 T = 18
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Fixed-effects (within) regression Number of obs = 90
Group variable: country Number of groups = 5
R-sq: Obs per group:
within = 0.6717 min = 18
between = 0.0542 avg = 18.0
overall = 0.1805 max = 18
F(5,80) - 32.73
corr(u_i, Xb) = -0.2892 Prob > F = 0.0000
exp Coef. Std. Err. t P>|t| [95% Conf. Interval]
fva .7472723 .1292095 5.78 0.000 .4901372 1.004407
dvx .243079 .1181947 2.06 0.043 .0078641 .4782938
FDI .5193926 .183912 2.82 0.006 .1533959 .8853892
GDP -7.06e-13 1.28e-13 -5.51 ©0.000 -9.62e-13 -4.51e-13
NEER -.0090051 .0226742 -0.40 0.692 -.0541281 .036118
_cons -.2154023  7.284032 -0.03 0.976 -14.71109 14.28028
sigma_u 6.4252531
sigma_e 2.0554045
rho .9071672 (fraction of variance due to u_i)

F test that all u_i=0: F(4, 80) = 86.74

stata 16 sla~Y) msbpd ol

e sl Vb 2l Sl 2308y el 23l ALOLM OF Bl Jotdl b2 e ey

Prob > F = 0.0000

)anl\

gl giall
i s b Lady )l SV 2368 pdn pek

7358 O b bl 2ol Jody mhall 204l aby I i iy il (F) i aslas| L
il S 208 s o Al Bskaly L L) ga dnl) )

'Hausman, J. A. 1978. Specification tests in econometrics. Econometrica 46: 1251-1271
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Group variable: country Number ot groups = 5
R-5q: Obs per group:
within = 0.1712 min = 18
between = ©.7890 avg = 18.0
overall = ©.5173 max = 18
wald chi2(4) 2
corr(u_3i, X) = © (assumed) Prob > chi2 .
exp Coef. Std. Err. z P>|z]| [95% Conf. Interval]
fva 1.544761 .176134 8.77 0.000 1.199545 1.889977
dvx .7540124 .0913274 8.26 0.000 .575014 .9330109
FDI 1.171398 .389272 3.01 ©.003 .4084392 1.934357
GDP 6.24e-13 1.64e-13 3.80 0.000 3.02e-13 9.46e-13
NEER .0670671 .0218623 3.07 0.002 .0242178 .1099164
_cons -47 .67804 8.121464 -5.87 ©0.000 -63.59581 -31.76026
sigma_u (2]
sigma_e 2.0554045
rho o (fraction of variance due to u_i)

stata 16 sla=Y1 mel i ol - jtaal

(Hausman) olewsa jlast el ) oV Cllay sl J6Y1 2308 05 ols Jo Jpnadl dns
Sl 2358 Cp AUl AL ALAL 3oy aststall ISl 2304y anld) ol 2304 Alolind
.ngaqaﬂ\c?}&ﬂb &;EJQJ‘
Tty gl Sl 2358 o dlolicdl (Breusch and Pagan) skt :(6-2) o3y Jour
P!

3reusch and Pagan Lagrangian multiplier test for random effects
exp[country,t] = Xb + u[country] + e[country,t]

Estimated results:

| Var sd = sqrt(var)
exp 41.98112 6.479284
e 4.224687 2.055404
u 2] 12]
Test: var(u) = ©
chibar2(e1) = ©.00
Prob > chibar2 = 1.0000

stata 16 sl gl ol pual

el 239l OF (T bl 20,80 Jsdg pdall 223 by 3Ll Jodd) Sl 0 ot
D) plasanl adlgaall Sl 230y anldl Sl 2358 G AL a3l Beladly L L2l ga
(Hausman) ole.ss

Gombaidl s 1oY 1 e daadladl Lag il Juwde 3 LS, Lied! 5L



il auall Al ) S el

Al gl Nl 39k g At Sl 2358w Aloliall (Hausman) Olewss jlest 1(7-2) o8y Jaukr

—— Coefficients —
(b) (B) (b-B) sqrt(diag(Vv_b-V_B))
fe re Difference S.E.
fva .7472723 1.544761 -.7974886 .232017
dvx .243079 .7540124 -.5109334 .2503269
FDI .5193926 1.171398 -.6520057 .1427601
GDP -7.06e-13 6.24e-13 -1.33e-12 2.38e-13
NEER -.0090051 .0670671 -.0760722 .0462073

b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg

Test: Ho: difference in coefficients not systematic

chi2(4) = (b-B)'[(V_b-v_B)*(-1)](b-B)
= 68.26
Prob>chi2 = 0.0000

stata 16 stexY1 el ol : jisald
2l ol 308 OF (o ) 2 il gy pdal) e p 2y o) Jold) Sl 2 o s
2V sa
Lpasd Shlas) el pob nldl Sl 2508 85 e asTlly
(heteroskedasticity) ol lxd Modified Wald test jlss1 :( 8-2) 43 Jsur

Modified Wald test for groupwise heteroskedasticity
in fixed effect regression model

HB: sigma(i}"2 = sigma*2 for all i

chi2 (5)
Probxchiz

3.68
B.5966

stata 16 sle~¥) mabpl wlrz : ykeald
(heteroskedasticity) <t L) J.;L; pls FILEW o ol Y CA}A;S\ OF gl Joudl s e o>

." Modified Wald test )lzs-) 5l o

L Greene, W. 2000.Econometric Analysis. Upper Saddle River, NJ: Prentice—Hall.
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Heteroskedasticity-robust Born and Breitung (2016) HR-test as postestimation
Panelvar: country
Timevar: year

Variable HR-stat p-value N maxT balance?

Post Estimation T  B8.75 0.456 T 5 18 T+ balanced

Motes: Under H&, HR ~ N(8&,1)
H@: No first-order serial correlation.
Ha: Some first order serial correlation.

stata 16 sla~Y el ol jball

5 389 (autocorrelation) AU b)Y Jﬁw ool Y C.S}A;J\ OF @l Jodd) o e o>
.Born and Breitung (2016) HR-test L=

cross—sectional ) il ablicdl 31gd) i3y Breusch-Bagan ;a1 (1 10-2) o3y Jgur
correlation

Correlation matrix of residuals:

_ el _e2 __e3 _e4 __e5
_el 1.0000
e2 0.6904 1.0000
e3 0.4054 0.5873 1.0000
e4 0.5022 0.3610 -0.0920 1.0000

e5 ©0.1810 0.4688 0.6827 -0.2027 1.0000

Breusch-Pagan LM test of independence: chi2(1@) = 38.460, Pr = 0.0000
Based on 18 complete observations over panel units

stata 16 sla=Y bl ol jkall

Cross-) axo ) sbliall Blodl addinal pde o Gly pised) OF Glldl Joud) D o Ja>
ks L sa9 L Breusch-Pagan LM test of independence ;L) P 0,425 LS (sectional correlation
(Driscoll & Kraay, 2 & i La)l ob)al) e sue pldszaly U3 = LCSJA-'J‘ & Aeldl SLad) adlas

(Beck & * FGLS_igls (iterated GLS)y FGLS feasible generalized least squares (FGLS) s 24& .1998)

! ibid
2 Driscoll, J. C., and A. C. Kraay. 1998. Consistent Covariance Matrix Estimation with Spatially Dependent
Panel Data. Review of Economics and Statistics 80: 549-560.

3 Beck, N. L., and J. N. Katz. 1995. What to do (and not to do) with time-series cross-section data. American
Political Science Review 89: 634-647.
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. (FGLS) &l daasld

Alyldl 368 8 & ) abll) DLyl ASCis o Jaoladt 1 (11-2) o3y Jour

. esttab fe_robust pcse FGLS FGLSigls dris_kr, se label

(1) (2) (3) (4) (5)
exp exp exp exp exp
dvx 0.243 0.754%** 0.621%** 0.0526 0.243
(0.116) (0.0882) (0.0753) (0.0319) (0.156)

fva 0.747* 1.545%** 1,319 0.801*** 0.747%**
(0.177) (0.170) (0.127) (0.0505) (0.0963)

FDI 0.519* 1371 0.379 -0.0849 0.519**
(0.177) (0.376) (0.218) (0.102) (0.140)

GDP -7.06e-13** 6.24e-13*** 3.62e-13* -6.37e-13%** -7.06e-13%**
(1.11e-13) (1.59e-13) (1.65e-13) (6.34e-14) (1.31e-13)
NEER -0.00901 0.0671** 0.0538%** 0.00761 -0.00901
(0.0470) (0.0211) (0.0109) (0.00446) (0.0291)
Constant -0.215 -47.68%** -34.10%** 4.770 -0.215
(7.849) (7.846) (6.722) (2.601) (9.894)
Observations 90 90 90 90 90

Standard errors in parentheses
* p<0.85, ** p<0.el, *** p<0.eel

stata 16 sl bl ol il

3% 455 panel-corrected standard error (PCSE)  s2s  (3ld) dsadl oo ezl T2 O) >3
@) JLall 529 (Greene W. , 2012) 57 )las slasl e algm) 4] BLYL chiginn ST Sladas e
{(Beck & Katz, 1995) 4J! ,Lal
13 e Bslas Y Al 013 Sl 0T ABL) ) Bl ol 2 e L
Of G laadly ded Spslog (DVX) olstall (3 2l Blall il cn 23 b 35 @
Sy bl lslo B mig Lapdar slall Blall dadll e (3 5dxly sy 83050
¢ sa>9 0.754:,
G Olatdly aldl olslog FVA wlpslall ¢ Y Blall 2d) op 250 8 o
Slatdly Aol Slpslo dns 185 A BLall dedll jace @ s
¢ sa>=9 1.545:,

su>g 334 Of

! Fellner, W.H. (1986). Robust estimation of variance components. Technometrics 28,51-60
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6.75875509
6.61595718
6.90838501
6.90076727
6.44897518
6.73715811
28.2844417
27.1909583
255808454
24.852875
31.7403583
30.3679153
29.3823414
30.8398314
31.8371436
38.3782071

oo 81 Jwdw 3 45 Liwe ]l O P



2015
2016
2017
2018
2019
2020
2021
2022
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022

RUS
RUS
RUS
RUS
RUS
RUS
RUS
RUS
ZAF
ZAF
ZAF
ZAF
ZAF
ZAF
ZAF
ZAF
ZAF
ZAF
ZAF
ZAF
ZAF
ZAF
ZAF
ZAF
ZAF
ZAF
IND
IND
IND
IND
IND
IND
IND
IND
IND
IND
IND
IND
IND
IND
IND
IND
IND
IND

28.7033894
25.854483

26.090881

30.7932568
28.4334307
25.5221855
29.7712145
28.0257192
23.5997645
26.0982499
27.9589644
32.2546737
24.9827465
25.7834176
27.6981485
27.1391492
28.3792803
29.0006193
27.7136384
28.1560882
27.3400758
27.4970372
27.2021294
27.5759142
31.1035988
33.3714496
19.6052467
21.2679414
20.7996997
24.0973573
20.4005194
22.4009332
245404113
24.5344307
25.4308613
22.967963

19.8131892
19.1582349
18.7917648
19.9278286
18.6642649
18.6824769
21.3991583
23.2004878

é)_gw_ll

9.1
9.1
8.8
8.8
8.6
9.5

16.8
18.7
19.3
21.5
16.7
16.1
18.5
20.1
22

22.3
21.9
21.7
20.5
211
211
20.3

17

18.5
19

21.6
20.1
21

23.2
25.5
24.5
22.3
18.3
17.6
17.7
191
18.6
17.2

s1 oY

68.6
69.9
70.9
72

72.4
72.3

59.5
58.1
57.6
56.8
59.1
60.8
59.8
58

56.7
55.6
54.7
54.4
53.4
49.1
50.2
52.1

46.5
46.1
44.9
44.3
44.1
43.4
43.1
41.3
41.5
42

43.3
43.4
43.8
43.7
43.4
45.2

e L dlall

0.50260796
2.54849999
1.81409297
0.53006079
1.88851732
0.63485118
2.19432403
-1.75641795
2.25781875
0.20512554
1.97755772
3.12686614
2.3121747
0.88490461
0.90338142
1.06492249
2.05358095
1.51932744
0.43873579
0.68461255
0.53967396
1.37429117
1.31407752
0.93307368
9.66026534
2.27046857
0.88609838
2.13016843
2.07339405
3.62052324
2.65159033
1.63503409
2.00206346
1.31293453
1.51627647
1.69565959
2.09211521
1.93736412
1.50731583
1.55821484
1.78482634
2.40620323
1.41217101
1.48921121

1.3635E+12
1.2768E+12
1.5742E+12
1.6573E+12
1.6931E+12
1.4931E+12
1.8434E+12
2.266E+12

2.8887E+11
3.0386E+11
3.3308E+11
3.1613E+11
3.2975E+11
4.1736E+11
4.582E+11

4.344E+11

4.0089E+11
3.812E+11

3.4671E+11
3.2359E+11
3.8145E+11
4.0526E+11
3.8933E+11
3.3797E+11
4.2089E+11
4.0692E+11
8.2038E+11
9.4026E+11
1.2167E+12
1.1989E+12
1.3419E+12
1.6756E+12
1.8231E+12
1.8276E+12
1.8567E+12
2.0391E+12
2.1036E+12
2.2948E+12
2.6515E+12
2.7029E+12
2.8356E+12
2.6749E+12
3.1673E+12
3.3535E+12

Gl Al

60.9376501
67.0559333
58.3428012
62.6681333
64.7376583
72.1049083
73.65435
68.4849417
6.35932833
6.77154917
7.045365
8.26122333
8.47367416
7.32122196
7.26113213
8.20996863
9.65505607
10.8526556
12.7589309
14.7096109
13.3238014
13.2339265
14.4484271
16.4591054
14.7786782
16.3558535
44.099975
45.3070083
41.3485333
43.5051833
48.4052667
45.7258121
46.6704667
53.4372333
58.5978454
61.0295145
64.1519445
67.1953128
65.1215686
68.3894671
70.4203405
74.0995669
73.9180128
78.6044906
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