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Panel-Corrected Standard Error 

PCSE
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4. Variables and data sources 
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 :Control variables التحكممتغيرات  .4.4
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6.3. 

Pooled OLS

HeteroskedasticitySerial 

CorrelationCross-sectional dependency

Panel corrected standard errors PCSE

(Hoechle,2007)

 

Strobel (2010) 

Glaeser et. al (2004)؛  Bhattacharyya (2009)؛ 

2R

Wald testJointly

INS1

INS2INS4

INS3



 

 

28 icetr. elmergib.edu.ly                                                                                                

INS5

Mamoon & Murshed (2009)

Dawson (1998) ; Campos & Nugent (1998) ; Gwartney 

(2006) ; Bhattacharyya (2009) 

2R

Chi-SquareWald test

0.0617559 ،



 

INSD2019                              

29 icetr. elmergib.edu.ly                                                                                                

2R

Chi-SquareWald test

Knack & Keefer (1995) ; Campos & Nugent (1998) ; Adams-Kane & 

Lim (2009) ; Dias & Tebaldi (2012)]

 :لثانيةنتائج تقدير نماذج المرحلة ا .

Glaeser et. al (2004) ; Dias & Tebaldi (2012)

2R0.9897

Wald testJointly

1610.517

8

 



 

 

30 icetr. elmergib.edu.ly                                                                                                

 

 

2R0.9903

Chi-SquareWald test

9

 

7

75

 

 3

57770

2R0.9903

Chi-SquareWald test

 :الثالثةنتائج تقدير نماذج المرحلة  .

711

70777



 

INSD2019                              

37 icetr. elmergib.edu.ly                                                                                                

 

0.0759426

 

0.98570.9860

Chi-SquareWald test

 

1116

777276

 

 

0.98570.9860

Chi-SquareWald test



 

 

32 icetr. elmergib.edu.ly                                                                                                

Conclusion 

705

Many specifications

Panel Corrected Standard Errors PCSE



 

INSD2019                              

33 icetr. elmergib.edu.ly                                                                                                

7. References

Abubakar, A., Kassim, S. H., & Yusoff, M. B. (2015). Financial development, human 

capital accumulation and economic growth: empirical evidence from the Economic 

Community of West African States (ECOWAS). Procedia-Social and Behavioral 

Sciences, 172, 96-103.  

Acemoglu, D., & Dell, M. (2009). Beyond neoclassical growth: Technology, human capital, 

institutions and within-country differences. American Economic Journal: 

Macroeconomics, 2, 169-188.  

Acemoglu, D., Gallego, F. A., & Robinson, J. A. (2014). Institutions, human capital, and 

development. Annu. Rev. Econ., 6(1), 875-912.  

Adams-Kane, J., & Lim, J. J. (2009, July). Institutions, education, and economic 

performance. In Silvaplana workshop on political economy (Vol. 72, pp. 315-345).  

Bailey, D., & Katz, J. N. (2011). Implementing panel corrected standard errors in R: the 

pcse package. Journal of Statistical Software, 42(CS1), 1-11.  

Barro, R. J. (1991). A cross-country study of growth, saving, and government. In National 

saving and economic performance (pp. 271-304). University of Chicago Press.  

Barro, R. J. (1991). Economic growth in a cross section of countries. The quarterly journal 

of economics, 106(2), 407-443.  

Barro, R. J. (1996). Determinants of economic growth: a cross-country empirical study (No. 

w5698). National Bureau of Economic Research.  

Barro, R. J. (1999). Notes on growth accounting. Journal of economic growth, 4(2), 119-137.  

Barro, R. J. (2003). Determinants of economic growth in a panel of countries. Annals of 

economics and finance, 4, 231-274.  

Beck, N., & Katz, J. N. (1995). What to do (and not to do) with time-series cross-section 

data. American political science review, 89(3), 634-647.  

Bhattacharyya, S. (2009). Unbundled institutions, human capital and growth. Journal of 

Comparative Economics, 37(1), 106-120.  

Campos, N. F., & Nugent, J. B. (1998). Institutions and growth: Can human capital be a 

link?. CEPAL Review. (  (64 7 – 27. 

Chen, B., & Feng, Y. (2000). Determinants of economic growth in China: Private 

enterprise, education, and openness. China Economic Review, 11(1), 1-15

Cohen, D., & Soto, M. (2007). Growth and human capital: good data, good results. Journal 

of economic growth, 12(1), 51-76.  

Dawson, J. W. (1998). Institutions, investment, and growth: New cross-country and panel 

data evidence. Economic inquiry, 36(4), 603-619.  

Delsen, L., & Schonewille, M. (1999, September). Human capital and labour productivity. 

In Integration of Institutions and endogenous growth. Paper for the EALE 

conference in Regensburg.  

Dias, J., & Tebaldi, E. (2012). Institutions, human capital, and growth: The institutional 

mechanism. Structural Change and Economic Dynamics, 23(3), 300-312.  

Gazdar, K., & Cherif, M. (2015). Institutions and the finance–growth nexus: Empirical 

evidence from MENA countries. Borsa Istanbul Review, 15(3), 137-160.  

Glaeser, E. L., La Porta, R., Lopez-de-Silanes, F., & Shleifer, A. (2004). Do institutions 

cause growth?. Journal of economic Growth, 9(3), 271-303.  



 

 

34 icetr. elmergib.edu.ly                                                                                                

Gwartney, J. D., Holcombe, R. G., & Lawson, R. A. (2006). Institutions and the Impact of 

Investment on Growth. Kyklos, 59(2), 255-273.  

Hall, S. G., & Ahmad, M. (2012). Institutions-growth spatial dependence: An empirical test. 

Procedia-Social and Behavioral Sciences, 65, 925-930.  

Hashimzade, N., & Davis, G. (2006). Human capital and growth under political uncertainty. 

Economics Bulletin, 15(1), 1-7.  

Hoechle, D. (2007). Robust standard errors for panel regressions with cross-sectional 

dependence. The stata journal, 7(3), 281-312. 

Jönsson, K. (2005). Cross‐sectional Dependency and Size Distortion in a Small‐sample 

Homogeneous Panel Data Unit Root Test. Oxford Bulletin of Economics and 

Statistics, 67(3), 369-392.  

Kaufmann, D, Kraay, A., & Zoido-Lobaton, P. (2002). Governance matters II: Updated 

indicators for 2000–01. The World Bank. 

Knack, S., & Keefer, P. (1995). Institutions and economic performance: cross-country tests 

using alternative institutional measures. Economics & Politics, 7(3), 207-227.  

Lucas Jr, R. E. (1988). On the mechanics of economic development. Journal of monetary 

economics, 22(1), 3-42.  

Mamoon, D., & Murshed, S. M. (2009). Want economic growth with good quality 

institutions? Spend on education. Education Economics, 17(4), 445-468.  

Mankiw, N. G., Romer, D., & Weil, D. N. (1992). A contribution to the empirics of 

economic growth. The quarterly journal of economics, 107(2), 407-437.  

Novales, A., Fernández, E., & Ruíz, J. (2008). Economic growth: theory and numerical 

solution methods. Springer Science & Business Media.  

Romer, P. M. (1986). Increasing returns and long-run growth. Journal of political economy, 

94(5), 1002-1037.  

Romer, P. M. (1990). Endogenous technological change. Journal of political Economy, 98(5, 

Part 2), S71-S102.  

Romer, P. M. (1990, March). Human capital and growth: theory and evidence. In Carnegie-

Rochester conference series on public policy (Vol. 32, pp. 251-286). North-Holland.  

Ruttan, V. W. (1998). The new growth theory and development economics: A survey. The 

Journal of Development Studies, 35(2), 1-26.  

Schilirò, D. (2010). Investing in knowledge: knowledge, human capital and institutions for 

the long run growth. MJ Arentsen, W. van Rossum, AE Steenge, Edward Elgar, 

Cheltenham, 33-50. 

Schilirò, D. (2010). Investing in knowledge: knowledge, human capital and institutions for 

the long run growth. MJ Arentsen, W. van Rossum, AE Steenge, Edward Elgar, 

Cheltenham, 33-50.  

Strobel, T. (2010). Institutions and Innovations as Sources of Productivity Growth Cross-

Country Evidence (No. 87). IFO Working Paper.  

World Bank online Database. https://data.worldbank.org/indicator/NY.GDP.PCAP.KD 

Worldwide Governance Indicators (www.govindicators.org) 

 

 

 

https://data.worldbank.org/indicator/NY.GDP.PCAP.KD
http://www.govindicators.org/


 

INSD2019                              

35 icetr. elmergib.edu.ly                                                                                                

 

Human capital, Institutional quality and economic growth 
new empirical evidence from developed and developing countries 

Hussen Faraj Alhwij 

Department of economics, Faculty of Economics and Commerce, 

 Elmergib University 

Hussen.Alhwij@elmergib.edu.ly 

 

Abstract 

The main aim of this study was to investigate the nature of relationship among human 

capital, institutional quality and economic growth in a sample of 105 developed and 

developing countries during the period of 2002-2017. 

In order to achieve its objectives the study adopted panel data approach, mainly, it has used 

Panel corrected standard errors PCSE estimator to get more robust estimates. 

Using many specifications, The study findings has indicated that human capital, three of the 

five governance indicators and its interactive variables are positively correlated to the 

dependent variable. In addition, this results has not changed considerably by including the 

first lag of the independent variables. however, the first lag of the three governance 

indicators and its interactive variables wag significantly correlated with the dependent 

variable. Moreover, in the last specification when the governance indicators and its 

interactive variables have been included in the model one by one the results has strongly  

changed. the results has showed that all the governance indicators and its interactive 

variables are positively correlated to the dependent variable.   

Key words: Human capital, institutional quality, governance, economic growth, panel data.  

JEL Classification: O15, O43, I25. 
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البحث لمتغيرات(: الخصائص الاحصائية 1الجذول رقم )  

Variables Obs Mean Std.Dev Max Min 

lnGDP 1,680 8.743144 1.486226 5.621324 11.62597 

lnGCF 1,680 9.734145 1.888738 4.492666 13.64977 

lnLAF 1,680 15.50475 1.50267 11.4896 20.03683 

lnHUM 1,680 2.065719 .4658438 .2623643 2.646175 

lnINS1 1,680 3.746155 .7645716 -.0535408 4.60517 

lnINS2 1,680 3.842758 .7134849 -.0535408 4.60517 

lnINS3 1,680 3.849832 .7386313 .9014021 4.60517 

lnINS4 1,680 3.761348 .7465959 -.7030975 4.60517 

lnINS5 1,680 3.695815 .8215572 -.0535408 4.60517 

lnINH1 1,680 5.811874 1.070694 1.140382 7.191922 

lnINH2 1,680 5.908477 1.059581 1.704317 7.195606 

lnINH3 1,678 5.916098 1.032231 2.209735 7.212124 

lnINH4 1,680 5.827067 1.056626 .5778363 7.185897 

lnINH5 1,680 5.761534 1.099945 1.140382 7.191922 



 

بين متغيرات البحثمصفوفة الارتباط (: 3الجذول رقم )  

Variables lnGDP LnGCF LnLAF LnHUM LnINS1 LnINS2 LnINS3 LnINS4 LnINS5 LnINH1 LnINH2 LnINH3 LnINH4 LnINH5 

lnGDP 1.0000              

lnGCF 0.6006 1.0000             

lnLAF -0.1812 0.6595 1.0000            

lnHUM 0.7795 0.4857 -0.1087 1.0000           

lnINS1 0.7387 0.3717 -0.2205 0.4840 1.0000          

lnINS2 0.7681 0.5181 -0.0736 0.5967 0.8417 1.0000         

lnINS3 0.6563 0.3720 -0.1599 0.4390 0.7501 0.8110 1.0000        

lnINS4 0.7399 0.4296 -0.1665 0.4917 0.8850 0.8947 0.8578 1.0000       

lnINS5 0.6291 0.2495 -0.2559 0.4153 0.8918 0.7338 0.6539 0.7702 1.0000      

lnINH1 0.8667 0.4768 -0.2048 0.7807 0.9247 0.8607 0.7267 0.8459 0.8175 1.0000     

lnINH2 0.8599 0.5624 -0.0973 0.8415 0.7795 0.9357 0.7390 0.8186 0.6767 0.9228 1.0000    

lnINH3 0.8217 0.4856 -0.1635 0.7657 0.7555 0.8499 0.9140 0.8360 0.6556 0.8727 0.9089 1.0000   

lnINH4 0.8665 0.5177 -0.1656 0.7883 0.8387 0.8953 0.7996 0.9234 0.7273 0.9419 0.9494 0.9283 1.0000  

lnINH5 0.8000 0.3921 -0.2372 0.7337 0.8711 0.8008 0.6743 0.7835 0.9228 0.9413 0.8618 0.8140 0.8771 1.0000 



 

 :PCSEطريقة باستخذام  النمورج الأول(: نتائح تقذير 4الجذول رقم )

PCSE estimation Results (Model 1) 

Variables Coef. 
Panel-corrected 

Std. Err. 
z ZP  [95% Conf. Interval] 

_Cons 11.61142 .3315814 35.02 0.0000 10.96153 12.2613 

lnGCF .6644074 .0458417 14.49 0.0000 .5745593 .7542556 

lnLAF -.7076692 .0398804 -17.74 0.0000 -.7858333 -.6295051 

lnHUM .8015318 .0805452 9.95 0.0000 .6436661 .9593975 

Nb. Groups (Obs.) 105 (1680) 

R
2
 0.9852 

Wald test 1676.56 (0.0000) 

xtpcse routine in STATA 15 has been used to estimate this model. 

 

 

 

 :PCSE(: نتائح تقذير النمورج الثاني باستخذام طريقة 5الجذول رقم )

PCSE estimation Results (Model 2) 

Variables Coef. 
Panel-corrected 

Std. Err. 
z ZP  [95% Conf. Interval] 

_Cons 10.52161 .3322455 31.67 0.0000 9.870426 11.1728 

lnGCF .6174567 .0415281 14.87 0.0000 .5360631 .6988503 

lnLAF -.6535868 .0357998 -18.26 0.0000 -.7237532 -.5834204 

lnHUM .7621736 .0708256 10.76 0.0000 .623358 .9009892 

lnINS1 .0616429 .0193589 3.18 0.001 .0237 .0995857 

lnINS2 .0573461 .0235049 2.44 0.015 .0112774 .1034149 

lnINS3 .0302884 .0228637 1.32 0.185 -.0145235 .0751004 

lnINS4 .0619416 .0252619 2.45 0.014 .0124293 .1114539 

lnINS5 -.0038133 .0140595 -0.27 0.786 -.0313693 .0237427 

Nb. Groups (Obs.) 105 (1680) 

R
2
 0.9864 

Wald test 2380.77 (0.0000) 

xtpcse routine in STATA 15 has been used to estimate this model. 

 

 

 

 

 

 

 

 



 

 

 :PCSE(: نتائح تقذير النمورج الثالث باستخذام طريقة 6الجذول رقم )

PCSE estimation Results (Model 3) 

Variables Coef. 
Panel-corrected 

Std. Err. 
z ZP  [95% Conf. Interval] 

_Cons 10.52085 .2651809   39.67 0.000 10.0011 11.04059 

LnGCF .6175184 .0341588 18.08 0.000 .5505684 .6844684 

LnLAF -.6535991 .0303063 -21.57 0.000 -.7129983 -.5942 

LnHUM .554741 .0525573 10.55 0.000 .4517306 .6577514 

lnINH1 .0617559 .0179258 3.45 0.001 .026622 .0968897 

lnINH2 .0574724 .0225914 2.54 0.011 .013194 .1017508 

lnINH3 .0300946 .0221811 1.36 0.175 -.0133795 .0735688 

lnINH4 .0619466 .0238545 2.60 0.009 .0151926   .1087006 

lnINH5 -.0037968 .0105201   -0.36 0.718 -.0244157 .0168222 

Nb. Groups (Obs.) 105 (1680) 

R
2
 0.9864 

Wald test 2582.34 (0.0000) 

xtpcse routine in STATA 15 has been used to estimate this model. 

 

 

 

 :PCSE(: نتائح تقذير النمورج الرابع باستخذام طريقة 7الجذول رقم )

PCSE estimation Results (Model 4) 

Variables Coef. 
Panel-corrected 

Std. Err. 
z ZP  [95% Conf. Interval] 

_Cons 12.05719 .3269642 36.88 0.000 11.41635 12.69803 

lnGCF .4099691 .0405224 10.12 0.000 .3305467 .4893915 

lnLAF -.5801304 .114764 -5.05 0.000 -.8050638 -.3551971 

lnHUM .3798073 .0636829 5.96 0.000 .2549911 .5046234 

L.lnGCF .3176771 .0403859 7.87 0.000 .2385222 .396832 

L.lnLAF -.1821385 .1086392 -1.68 0.094 -.3950675 .0307905 

L.lnHUM .3236874 .0654284 4.95 0.000 .19545 .4519247 

Nb. Groups (Obs.) 105 (1,575) 

R
2
 0.9891 

Wald test 1610.51 (0.0000) 

xtpcse routine in STATA 15 has been used to estimate this model. 

 

 

 

 

 

 



 

 :PCSE(: نتائح تقذير النمورج الخامس باستخذام طريقة 8الجذول رقم )

PCSE estimation Results (Model 5) 

Variables Coef. 
Panel-corrected 

Std. Err. 
z ZP  [95% Conf. Interval] 

_Cons 10.60049 .3718025 28.51 0.000 9.871768 11.32921 

lnGCF .3684525 .0367762 10.02 0.000 .2963725 .4405324 

lnLAF -.5069787 .1125946 -4.50 0.000 -.72766 -.2862974 

lnHUM .367194 .0577702 6.36 0.000 .2539666 .4804215 

L.lnGCF .288468 .0369175 7.81 0.000 .2161111 .3608249 

L.lnLAF -.1768087 .1078193 -1.64 0.101 -.3881306 .0345131 

L.lnHUM .2994993 .0611093 4.90 0.000 .1797271 .4192714 

lnINS1 .0287615 .017187 1.67 0.094 -.0049244 .0624474 

lnINS2 .0425396 .0206834 2.06 0.040 .0020009   .0830783 

lnINS3 .0021881 .0201558 0.11 0.914 -.0373166   .0416928 

lnINS4 .0512574 .0223696 2.29   0.022 .0074139 .0951009 

lnINS5 .0072886 .0152519 0.48 0.633 -.0226046 .0371819 

L.lnINS1 .0430745 .0177864 2.42 0.015 .0082138 .0779353 

L.lnINS2 .0449482 .0211635 2.12 0.034 .0034686 .0864278 

L.lnINS3 .0048888 .019682 0.25 0.804 -.0336872 .0434647 

L.lnINS4 .0371783 .0222327 1.67 0.094 -.0063971 .0807536 

L.lnINS5 .0019836 .0136018 0.15 0.884 -.0246755 .0286427 

Nb. Groups (Obs.) 105 (1,575) 

R
2
 0.9903 

Wald test 2931.17 (0.0000) 

xtpcse routine in STATA 15 has been used to estimate this model. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 :PCSE(: نتائح تقذير النمورج السادس باستخذام طريقة 9الجذول رقم )

PCSE estimation Results (Model 6) 

Variables Coef. 
Panel-corrected 

Std. Err. 
z ZP  [95% Conf. Interval] 

_Cons 10.60707 .2846156 37.27 0.000 10.04923 11.1649 

lnGCF .368663 .0351332 10.49 0.000 .2998031 .4375229 

lnLAF -.5145763 .1005005 -5.12 0.000 -.7115537 -.3175989 

lnHUM .2412202 .0517271 4.66 0.000 .1398371 .3426034 

L.lnGCF .2889473 .035178 8.21 0.000 .2199997 .357895 

L.lnLAF -.1698403 .0971314 -1.75 0.000 -.3602144 .0205338 

L.lnHUM .2049458 .0512658 4.00 0.000 .1044666 .305425 

lnINH1 .0286243 .0157368 1.82 0.069 -.0022192 .0594679 

lnINH2 .0426817 .0190616 2.24 0.025 .0053217 .0800417 

lnINH3 .0022322 .0192447 0.12 0.908 -.0354867 .0399511 

lnINH4 .0511368 .0200829 2.55 0.011 .011775 .0904985 

lnINH5 .0074062   .0113002 0.66 0.512 -.0147418 .0295541 

L.lnINH1 .042858 .0154612 2.77 0.006 .0125545 .0731615 

L.lnINH2 .0449837 .0191919 2.34 0.019 .0073682 .0825991 

L.lnINH3 .0047057 .0191365 0.25 0.806 -.0328011 .0422125 

L.lnINH4 .037215 .0209445 1.78 0.076 -.0038355 .0782655 

L.lnINH5 .0020703 .0099736 0.21 0.836 -.0174777 .0216182 

Nb. Groups (Obs.) 105 (1,573) 

R
2
 0.9903 

Wald test 3441.47 (0.0000) 

xtpcse routine in STATA 15 has been used to estimate this model. 

 

  



 

 :PCSEباستخذام طريقة  11-7(: نتائح تقذير النمارج 11الجذول رقم )

PCSE estimation Results (Models 7-11) 

Variables [7] [8] [9] [10] [11] 

_Cons 10.98583* 11.02875* 11.03372* 10.91297* 11.17842* 

lnGCF .6402512* .6298241* .6415784* .6289114* .6551566* 

lnLAF -.6756893* -.6751038* -.6803994* -.6690181* -.6896186* 

lnHUM .7892806* .7742327* .7930682* .7871129* .7828377* 

lnINS1 .1038565* - - - - 

lnINS2 - .1219328* - - - 

lnINS3 - - .102023* - - 

lnINS4 - - - .1258679* - 

lnINS5 - - - - .0759426* 

Nb. Groups (Obs.) 105 (1680) 105 (1680) 105 (1680) 105 (1680) 105 (1680) 

R
2
 0.9859 0.9858 0.9857 0.9860 0.9857 

Wald test 1944.23* 2113.18* 1956.33* 1816.07* 1860.99* 

xtpcse routine in STATA 15 has been used to estimate this model. 

* significant at ,1%, ** significant at 5%, *** significant at 10%. 

 :PCSEباستخذام طريقة  16-11(: نتائح تقذير النمارج 11الجذول رقم )

PCSE estimation Results (Models 12-16) 

Variables [12] [13] [14] [15] [16] 

_Cons 10.98583* 11.02875* 11.03538* 10.91297* 11.17842* 

lnGCF .6402512* .6298241* .6417301* .6289114* .6551566* 

lnLAF -.6756893* -.6751038* -.6805539* -.6690181* -.6896186* 

lnHUM .6854241* .6522999* .6906309* .661245* .706895* 

lnINH1 .1038565* - - - - 

lnINH2 - .1219328* - - - 

lnINH3 - - .1020598* - - 

lnINH4 - - - .1258679* - 

lnINH5 - - - - .0759426* 

Nb. Groups (Obs.) 105 (1680) 105 (1680) 105 (1680) 105 (1680) 105 (1680) 

R
2
 0.9859 0.9858 0.9857 0.9860 0.9857 

Wald test 1944.23* 2113.18* 2093.92* 1816.07* 1860.99* 

xtpcse routine in STATA 15 has been used to estimate this model. 

* significant at ,1%, ** significant at 5%, *** significant at 10%. 




