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Abstract:

The objective of this research was to quantify and examine the influence of trade
liberalization on the process of upgrading inside global value chains. We used the Trade
Freedom Index as a substitute for trade liberalization. Additionally, we utilized the foreign
value added and domestic value-added indices to gauge involvement in global value chains.
Lastly, we employed the PROD-VASH index and positioning to assess advancements in global
value chains. The research included a cohort of 15 nations, spanning the time frame from 1996
to 2020. We used a descriptive methodology to elucidate the phenomena of trade liberalization
and global value chains. Additionally, we utilized an analytical approach to scrutinize the
aggregated data pertaining to the research variables. Furthermore, we adopted a quantitative
methodology by using a panel data estimation technique. The economic models of the
phenomena being examined were calculated using the feasible generalized least squares
(FGLS) approach. The study's results indicate that trade liberalization has a significant effect
on increasing involvement in backward links in global value chains but no influence on forward
linkages in participation in global value chains. The research also showed a direct correlation
between trade liberalization in the nations analyzed and the advancement of global value chains.

Keywords: Trade liberalization, Global value chains, Upgrading in global value chains.
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corr(u_i, Xb) = -0.1554 Prob > F = ©.0000

dvx | Coefficient Std. err. & P>|t]| [95% conf. interval]

fretrad .09609535 .0141818 4.30 0.000 .033062 .088845

gfcf -.0129462 .0328645 -0.39 0.694 -.0775811 .0516886

vaigdp -.1792229 .0563104 -3.18 0.002 -.2899689 -.0684769

fdi -.0013793 .0510871 -0.03 0.978 -.1018527 .0990942

gdppcapt .0561526 .0288437 1.95 0.0652 -.0005746 .1128797

nresrev .4859203 .0792049 6.13 0.000 .3301475 .6416932

ins 1.959267 .7448732 2.63 0.009 .4943193 3.424214

_cons 16.12899 2.219961 7.27 0.000 11.76298 20.49501
sigma_u 4.5743832
sigma_e 1.9618931

rho .84463456 (fraction of variance due to u_i)
F test that all u_i=@: F(14, 353) = 109.45 Prob > F = ©.0000
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Random-effects GLS regression Number of obs = 375
Group variable: panel Number of groups = 15
R-squared: Obs per group:

Within = 0.2041 min = 25

Between = 0.0796 avg = 25.0

Overall = 0.0993 max = 25

Wald chi2(7) = 92.30

corr(u_i, X) = @ (assumed) Prob > chi2 = 0.0000

dvx | Coefficient Std. err. z P>|z]| [95% conf. interval]

fretrad .0602456 .013944 4.32 0.000 .0329158 .0875754

gfcf -.0104536 .09325158 -0.32 0.748 -.0741833 .0532761

vaigdp -.1779213 .0546272 -3.26 0.001 -.2849886 -.070854

fdi -.0058498 .09503339 -0.12 0.907 -.1045024 .0928028

gdppcapt .09566131 .0286171 1.98 0.048 .0005245 .1127016

nresrev .4912258  .0779875 6.30 0.000 .3383732 .6440784

ins 1.795453  .7039582 2.55 0.011 .4157208 3.175186

_cons 16.12636 2.575331 6.26 ©.000 11.0788 21.17391
sigma_u 5.5062886
sigma_e 1.9618931

rho .88735081 (fraction of variance due to u_i)
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Test: Ho: difference in coefficients not systematic
chi2(7) = (b-B)'[(V_b-V_B)~(-1)](b-B)
= 1.42
Prob > chi2 = 0.9851
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Friedman's test of cross sectional independence = 68.492, Pr =

Average absolute value of the off-diagonal elements = 0.398
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Ho: Panel Homoscedasticity - Ha: Panel Groupwise Heteroscedasticity

- Lagrange Multiplier LM Test = 1.58e+04 P-Value > Chi2(14) ©.0000
- Likelihood Ratio LR Test = 233.0864 P-Value > Chi2(14) ©.0000
- Wald Test = 2.23e+05 P-vValue > Chi2(15) ©.0000
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Wooldridge test for autocorrelation in panel data

HO: no first-order autocorrelation
F¢C 1, 14) = 125.797
Prob > F = ©.0000
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Cross-sectional time-series FGLS regression

Coefficients: generalized least squares
Panels: heteroskedastic with cross-sectional correlation
Correlation: panel-specific AR(1)
Estimated covariances = 120 Number of obs = 375
Estimated autocorrelations = 15 Number of groups = 15
Estimated coefficients = 8 Time periods = 25
wWald chi2(7) = 247 .14
Prob > chi2 = ©.0000
dvx Coefficient Std. err. z P>|z] [95% conf. intervall]
fretrad .006211 .0038427 1.62 9.106 -.0013207 .0137426
gfcf .001877 .0121136 0.15 0.877 -.0218653 .0256193
vaigdp -.185352 .9180021 -5.85 ©.000 -.1406356 - .0700685
fdi -.0054761 .90106363 -0.51 90.607 -.0263229 .0153708
gdppcapt .0133866 .0071772 1.87 90.062 - .0006803 .0274536
nresrev .4337639 .©9292737 14.82 ©.000 .3763886 .4911392
ins .4910447 .1771407 2.77 9.006 .1438553 .838234
_cons 16.80452 .5921545 28.38 9.000 15.64392 17.96512
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Source SS df MS Number of obs = 375
F(7; 367) = 47 .12
Model 20394 .3351 7 2913.47644 Prob > F = ©.0000
Residual 22691.8001 367 61.830518 R-squared = ©0.4733
Adj R-squared = 9.4633
Total 43086.1351 374 115.20357 Root MSE 7.8632
fva | Coefficient Std. err. t P>|t]| [95% conf. interval]
fretrad .1789264 .0357652 5.00 ©.000 .1085959 .249257
gfcf -.1062942 .0948337 -1.12 0.263 -.2927798 .0801915
vaigdp .9289626 .0869194 10.69 ©.000 .75804 1.099885
fdi .8715332 .1033811 8.43 ©.000 .6682396 1.074827
gdppcapt -.1093534 .110e4932 -0.99 0.323 -.3266327 .1079258
nresrev - .8920803 .1742561 -5.12 ©.000 -1.234746 -.5494147
ins 1.229175 .7804639 1.57 0.116 -.305567 2.763918
_cons -15.13829 3.296943 -4.59 ©.000 -21.62156 -8.655017
STATAL7.0 by ol giaall
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Fixed-effects (within) regression Number of obs = 375
Group variable: panel Number of groups = 15
R-squared: Obs per group:
Within = ©.2085 min = 25
Between = ©.0007 avg = 25.0
Overall = ©.0062 max = 25
F(7,353) = 13.29
corr(u_i, Xb) = -0.2141 Prob > F ©.0000
fva Coefficient Std. err. t P>|t]| [95% conf. interval]
fretrad .9929514 .©9197396 4.71 9.000 .0541294 .1317735
gfcf -.8523044 .045744 -1.14 0.254 -.1422694 .0376606
vaigdp .0546373 .0783782 8.70 0.486 - .0995096 .2087842
fdi .1898032 .8711079 2.67 90.008 .0499547 .3296517
gdppcapt .0199627 .8401475 0.50 0.619 -.8589955 .098921
nresrev .4364906 .1102449 3.96 0.000 .2196711 .6533101
ins -3.858934 1.036785 -3.72 ©0.000 -5.897987 -1.819881
_cons 15.16407 3.089953 4.91 ©0.000 9.0887041 21.24111
sigma_u 10.969889
sigma_e 2.7307495
rho .941649 (fraction of variance due to u_i)
F test that all u_i=0: F(14, 353) = 192.14 Prob > F = ©.0000
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Random-effects GLS regression Number of obs = 375
Group variable: panel Number of groups = 15
R-squared: Obs per group:
Within = 0.2077 min = 25
Between = 0.0100 avg = 25.0
Overall = 0.0205 max = 25
Wald chi2(7) = 91.65
corr(u_i, X) = @ (assumed) Prob > chi2 = 0.0000
fva | Coefficient Std. err. p 4 P>|z| [95% conf. interval]
fretrad .0979483 .0196892 4.97 0©0.000 .0593582 .1365384
gfcf -.0549046  .0458037 -1.20 0.231 -.1446782 .0348689
vaigdp .0808141  .0775344 1.e4 0.297 -.0711506 .2327787
fdi .2050882 .0710202 2.89 0.004 .0658912 .3442852
gdppcapt .0152518 .0402689 0.38 0.705 -.0636738 .0941774
nresrev .4168672 .1100631 3.79 ©.000 .2011474 .6325869
ins -3.438622 1.008877 -3.41 9.001 -5.415984 -1.46126
_cons 13.98816 3.978527 3.52 0.000 6.190387 21.78592
sigma_u 9.8247162
sigma_e 2.7307495
rho .92828576 (fraction of variance due to u_i)
STATAI17.0 by o2 ¢ uald
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Test: Ho: difference in coefficients not systematic
chi2(7) = (b-B)'[(V_b-V_B)~(-1)](b-B)
16.00
Prob > chi2 = 0.0251

Friedman's test of cross sectional independence =
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Average absolute value of the off-diagonal elements =
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Modified Wald test for groupwise heteroskedasticity
in fixed effect regression model

HO: sigma(i)”2 = sigma~2 for all i

429.59
0.0000

chi2 (15) =
Prob>chi2 =

STATA17.0 gty ol 2 0yl
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Wooldridge test for autocorrelation in panel data

HO: no first-order autocorrelation
F( 1, 14) = 94.265
Prob > F = 0.0000

STATA17.0 s oo yeall
FGLS a4b dauly pisdl pis it 1 (16) o3y el

Cross-sectional time-series FGLS regression

Coefficients: generalized least squares
Panels: heteroskedastic with cross-sectional correlation
Correlation: panel-specific AR(1)
Estimated covariances = 120 Number of obs = 375
Estimated autocorrelations = 15 Number of groups = 15
Estimated coefficients = 8 Time periods = 25
wWald chi2(7) = 838.42
Prob > chi2 = ©.0000
fva | Coefficient Std. err. 2 P>|z]| [95% conf. interval]
fretrad .078137 .0109738 7.12 0.000 .0566288 .0996452
gfcf .0965033 .0301739 3.20 ©.001 .0373636 .155643
vaigdp .1878496 .0499016 3.76 0.000 .0900442 .2856549
fdi .2490581 .0283688 8.78 0.000 .1934563 .3046599
gdppcapt .0544161 .0123794 -4.40 0.000 -.0786792 -.030153
nresrev .1406189 .0567171 2.48 90.013 .0294554 .2517824
ins 7.478482 .5103851 14.65 0.000 6.478145 8.478818
_cons 9.540285 1.801996 5.29 0.000 6.008438 13.07213
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Source SS df MS Number of obs = 375
F(7, 367) = 24.67
Model 4861.00778 7 694.429683 Prob > F = ©.0000
Residual 10332.4899 367 28.1539234 R-squared = ©.3199
Adj R-squared = 0.3070
Total 15193.4977 374 40.6243253 Root MSE = 5.306
prodvash | Coefficient Std. err. T P>|t] [95% conf. interval]
fretrad .0689259 .024134 2.86 0.005 .0214677 .1163842
gfcf -.1923495 .0639928 -3.01 ©.003 -.318188 -.066511
vaigdp -.27429 .0586523 -4.68 ©.000 -.3896267 -.1589533
fdi -.4668343 .0697604 -6.69 0.000 -.6040146 -.3296541
gdppcapt -.0323222 .0745596 -0.43 0.665 -.1789399 .1142954
nresrev -.1214269 .1175861 -1.03 0.302 -.3526539 .1098001
ins -1.335221 .5266485 -2.54 0.012 -2.370848 -.2995937
_cons 58.1307 2.224741 26.13 ©.000 53.75586 62.50554
STATA17.0 by ol 1 yaall
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Fixed-effects (within) regression Number of obs = 375
Group variable: panel Number of groups = 15
R-squared: Obs per group:
Within = ©.2467 min = 25
Between = 0©0.0027 avg = 25.0
Overall = ©.0006 max = 25
F(6,354) = 19.32
corr(u_i, Xb) = -0.3747 Prob > F = ©.0000
prodvash Coefficient Std. err. t P>|t] [95% conf. interval]
fretrad .9878875 .0122686 7.16 ©.000 .9637589 .112016
gfcf -.046809 .0312443 -1.50 0.135 -.1082567 .0146387
fdi -.01727 .0498063 -90.35 0.729 -.115217 .0806771
gdppcapt -.0487094 .0279263 -1.74 0.082 -.1036317 .0062128
nresrev -.4236295 .0692201 -6.12 ©.000 -.5597638 -.2874952
ins 1.929312 .7314292 2.64 0.00e9 .4908195 3.3678065
_cons 43.71354 1.166518 37.47 ©.000 41.41937 46.00772
sigma_u 6.788367
sigma_e 1.9305675
rho .92517237 (fraction of variance due to u_i)
F test that all u_i=0: F(14, 354) = 184.53 Prob > F = ©.0000
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Friedman's test of cross sectional independence =

Average absolute value of the off-diagonal elements
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Random-effects GLS regression Number of obs = 375
Group variable: panel Number of groups = 15
R-squared: Obs per group:
Within = 0.2460 min = 25
Between = 0.0006 avg = 25.0
Overall = 0.0028 max = 25
Wald chi2(6) = 112.62
corr(u_i, X) = @ (assumed) Prob > chi2 = 0.0000
prodvash | Coefficient Std. err. z P>|z| [95% conf. interval]
fretrad .0866675 .0122762 7.06 ©0.000 .0626066 .1107284
gfcf -.0478627 .0312017 -1.53 0.125 -.1090169 .0132914
fdi -.0264917 .0496765 -0.53 0.594 -.1238557 .0708724
gdppcapt -.0468855 .0280121 -1.67 ©0.094 -.1017882 .0080172
nresrev -.4250646  .0689994 -6.16 ©0.000 -.560301  -.2898282
ins 1.575609 .7051666 2.23 0.025 .1935079 2.95771
_cons 43.95536 1.971988 22.29 ©0.000 40.09033 47.82038
sigma_u 6.1363564
sigma_e 1.9305675
rho .90993441  (fraction of variance due to u_i)
STATAL7.0 by w2 piaald
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Test: Ho: difference in coefficients not systematic
chi2(6) = (b-B)'[(V_b-V_B)~(-1)](b-B)
= 34.92
Prob > chi2 = 0.0000

58.169, Pr = 0.0000
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Modified Wald test for groupwise heteroskedasticity
in fixed effect regression model

HO: sigma(i)”2 = sigma~2 for all i

chi2 (15) =
Prob>chi2 =

710.56
0.0000
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Wooldridge test for autocorrelation in panel data

HO: no first-order autocorrelation
F( 1, 14) = 118.444
Prob > F = 0.0000
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Cross-sectional time-series FGLS regression

Coefficients: generalized least squares
Panels: heteroskedastic with cross-sectional correlation
Correlation: panel-specific AR(1)
Estimated covariances = 120 Number of obs = 375
Estimated autocorrelations = 15 Number of groups = 15
Estimated coefficients = 7 Time periods = 25
Wald chi2(6) = 756.40
Prob > chi2 = 0.0000
prodvash | Coefficient Std. err. z P>|z| [95% conf. interval]
fretrad .9162402 .0050939 3.19 ©.9001 .0062564 .0262241
gfcf -.1698126 .0112974 -15.03 0.000 -.191955 -.1476702
fdi -.1709578 .0136434 -12.53 ©.000 -.1976985 -.1442172
gdppcapt .09338639 .0073088 4.63 0©.000 .0195388 .0481889
nresrev -.0842059 .0264381 -3.19 0.001 -.1360236 -.0323882
ins -3.023662 .2028898 -14.90 ©.000 -3.421319 -2.626006
_cons 53.57451 .5570499 96.18 0.000 52.48271 54.66631
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Source SS df MS Number of obs = 375
F(7, 367) = 27.87
Model 3.5235858 7 .503369399 Prob > F = ©.0000
Residual 6.62742857 367 .018058388 R-squared = 9.3471
Adj R-squared = ©0.3347
Total 10.1510144 374 .92714175 Root MSE = .13438
posind Coefficient Std. err. t P>|t] [95% conf. interval]
fretrad -.0018449 .0006112 -3.02 0.003 - .0030469 - .000643
gfcf .00130e56 .0016207 0.81 0.421 -.0018815 .0044926
vaigdp -.0140501 .0014854 -9.46 ©.000 -.0169712 -.0111291
fdi -.009019 .0017668 -5.10 ©.000 -.0124932 -.0855447
gdppcapt .0018872 .0018883 1.00 0.318 -.0018261 .0056005
nresrev .8203837 .002978 6.84 ©.000 .0145276 .0262398
ins -.0121797 .013338 -0.91 9.362 -.0384082 .0140488
_cons .4219562 .0563442 7.49 ©.000 .3111582 .5327543
STATA17.0 gty ol yiball
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Fixed-effects (within) regression Number of obs = 375
Group variable: panel Number of groups = 15
R-squared: Obs per group:
Within = ©.1191 min = 25
Between = ©.1547 avg = 25.0
Overall = ©.1477 max = 25
F(7,353) 6.82
corr(u_i, Xb) = -©0.0402 Prob > F = ©.0000
posind Coefficient Std. err. t P>|t]| [95% conf. interval]
fretrad - .0005968 .0005041 -1.18 0.237 -.0015883 . 0003946
gfcf -.0037528 .0011683 -3.21 0.001 - .0060504 -.0014551
vaigdp -.0075661 .0020017 -3.78 9.000 -.0115029 -.0036293
fdi .0007426 .001816 0.41 0.683 -.002829 .0043142
gdppcapt .0010621 .0010253 1.04 0.301 -.0009544 .0030787
nresrev -.0015575 .0028156 -0.55 ©0.580 -.0070949 .0039798
ins -.0415627 .0264786 -1.57 0.117 -.0936383 .0165129
_cons .2989616 .0789146 3.79 ©.000 .1437596 .4541636
sigma_u .14087368
sigma_e .0697409
rho .80315853 (fraction of variance due to u_i)
F test that all u_i=e: F(14, 353) = 72.11 Prob > F = ©.0000
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Random-effects GLS regression Number of obs = 375
Group variable: panel Number of groups = 15
R-squared: Obs per group:
Within = 0.1187 min = 25
Between = 0.1737 avg = 25.0
Overall = 0.1631 max = 25
Wald chi2(7) = 50.33
corr(u_i, X) = @ (assumed) Prob > chi2 = 0.0000
posind | Coefficient Std. err. z P>|z]| [95% conf. interval]
fretrad -.0006645 .000494 -1.35 0.179 -.0016327 .0003036
gfcf -.003692 .0011565 -3.19 0.001 - .0059586 -.0014254
vaigdp -.0078905 .9019181 -4.11 0.9000 -.01165 -.0041311
fdi .0002764 .001785 0.15 0.877 -.0032221 .003775
gdppcapt .0011057 .0010196 1.8 0.278 -.0008928 .0031042
nresrev -.0007818  .0027648 -0.28 0.777 - .0062007 .0046371
ins -.0415186  .0243374 -1.71 ©0.088 -.0892191 .0061819
_cons .3112922 .0849635 3.66 0.000 .1447668 .4778177
sigma_u .15067145
sigma_e .0697409
rho .82355621  (fraction of variance due to u_i)
STATAI17.0 b oo+ pokall
OWgr el wils 1 (28) @By goelll
Test: Ho: difference in coefficients not systematic
chi2(7) = (b-B)'[(V_b-V_B)~(-1)](b-B)
= 3.79
Prob > chi2 = 0.8037
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Friedman's test of cross sectional independence = 24.044, Pr = 0.0453

Average absolute value of the off-diagonal elements = 0.479
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Ho: Panel Homoscedasticity - Ha: Panel Groupwise Heteroscedasticity

- Lagrange Multiplier LM Test = 1.95e+04
- Likelihood Ratio LR Test

- Wald Test

= 183.6130
= 6.84e+04
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P-Value > Chi2(14) ©.0000
P-Value > Chi2(14) ©.0000
P-Value > Chi2(15) ©.0000

Wooldridge test for autocorrelation in panel data

HO: no first-order autocorrelation

117.125
0.0000

F( 1,

14)

Prob > F

STATA17.0 ey ol @ yubl
FGLS ig b ilawly g35ed) pus mils 1 (32) oy el

Cross-sectional time-series FGLS regression

Coefficients: generalized least squares
Panels: heteroskedastic with cross-sectional correlation
Correlation: panel-specific AR(1)
Estimated covariances = 120 Number of obs = 375
Estimated autocorrelations = 15 Number of groups = 15
Estimated coefficients = 8 Time periods = 25
Wald chi2(7) = 890.07
Prob > chi2 = 0.0000
posind | Coefficient Std. err. z P>|z]| [95% conf. interval]
fretrad -.0013449 .0001668 -8.06 0.000 -.0016718 -.001018
gfcf -.0015737 .0004025 -3.91 ©.000 -.0023626 -.0007848
vaigdp -.0053054 .0006181 -8.58 0.000 -.0065169 -.004094
fdi -.0011722 .0002758 -4.25 0.000 -.0017128 -.0006315
gdppcapt .0013125 .0001763 7.45 ©.000 .000967 .0016579
nresrev .0021398 .0007761 2.76 0.006 .0006187 .003661
ins -.0737369 .0048931 -15.07 ©.000 -.0833273 -.0641465
_cons .2184128 .0218864 9.98 ©0.000 .1755163 .2613092
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