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(Sl gall ) shail Jaall adiaall 48 je 3:US ) p ady Cus ¢Ngendakuriyo (2013)
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O sl saill Jle o LBV o slu 48 jra 8 3 saill () 5 e B2l
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il yipe MR e ol Bn sl s apaal) ) Al S sl e i) i Ui
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slalall daay die juanil) Jd (AR gadll 4y plail Gada ialil) 2o 8 Al ey (Al )
Domestic ) (aall nghaill  anall 5 58l Adlaly (Sl (e 1000 JSI sl
Canll e (5 siall Y] anal il 3 jall 48 s alasiuls 4bea 23 35 (R&D stocks
Krammer Jie cilua¥) 80 ae Guilad) 159 dawis BaY (5 st &) Jaze pe ¢y bl
.((2015)

laal) a1 leal) g A sall 5yl e aalill sl s o) Sl LI duailly
Ciruelos & Wang 4sgie (i 4l 8 adind ¢y jlaiiny) s 4yl dadsdl das
g gl aludl aladin) A0lSa) (8 agibie Jiaby Krammer (2010, 2015) «(2005)
o liie Ly Axiiall dalaall dagus ol abuadl (3 0085 (e Cmy el aly ) 3 AguiaY) 5 Al
O Lsaldl jee SUaill Jaasd oy s (A cplaall pshaill g Caagl) claaid aSJ A () 5 jaall
OsSE Cun s pall Apial) o ohaill 5 Cagl) CHEAN A8 ghima JOA (o AiaY) Aas sl 2Ll
s (5 oy by Jalall 1) 5 jilee diad cl jlaiind 5 4605 <yl 5 e 5 ke 228 il
) a5 oy Lad s BeSa A sall 3 jlall g il W) laia) of Gl il e
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Sic:t spillovers _ 2 tij SF.
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& aldl il lain) el e 829% (e ST Jiai il (OECD) dsaiilly (galai@y)
e )l ae B Jand Jsall aded o shatll g Chadl il g jae ol (Sl g | g slatl g Gl
A PR T P e i s V) B WA
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(30 e gana addiiy g Ll 45 315 jibas e aaiay Krammer (2015) as Gilad Ualisg
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Gl ydise (o Leal 8 daSal) Gl s calidg ddlaid)l clild) b eadipl aSal) (1
il sy g 9 e 925 «(WGI) (World Governance Indicator) 4sallall 4. sall
Glul Al e g o bl oy (1996 ol e dgn 212 hry Jsal
Ol e Jaelaill die ald JS5) Baie 8 5 pidal gall 5 o] yuadl g Sl Aplaiiny)
Al Al Sall (10 AaS all langia plige ol oy 4y Clasleall Ha Cua 4Ll
Allad  cciinll e 5 abaadl )T Aleludly 1 ge i) 1 a s dalid)
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e ¥ AaSsall e 84 sluda o) 55k Al
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International Country ) 4 hall Hhalaall ool Jaall (e e 3 585 Ankal 35 5l
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o) aY Alall sade 3lal andy oGl Al Aiwse e jila gas A Sall cdAalg
ol daadll 13 8y A5 183 Jlaa) axd Al Llcadll oda Joa 4 sall s )il
g sldie () )5l 2 AaaS s e 55 Jal e 10 ey (53l 5 ¢ Maa) Hdsall e slaie V)
Ay il Jlee V) 4 o sSall Blasy) Alal) 4 all caludl) e el cdSLal) (3 éa
(asadll A pa g ¢ el A ja 8 jlall 4y ja Apatill 4 all el 4y sa

Jon Gl culaa dpallall 3 ladl) L) ) geds aa ¢4y 88Y ASlall (go8a dles (4
e 581G (IPRs) (Intellectual property rights) 4slal (§siad ol adasill s
Azl Jsall Jlae 8 Aala (Jaall 5 e cll jle Ayl W U] G a2 g calaiaY!
z 8 A Park (2008) s bl Al all axdid iy Sall ALl (§gia il
Ol 8 laie ) daay (sl Ay Sl ASlall (3 58ad (A9 122 Jady) L sa g Basa 1l
S8 S e pligall 18 g o) AN Ciled (58 00 sSis &1 AN el ) (s
Apbaaill dilide Cla o Gued aayy Gl e gAY Gl dakail 50 4 jladll
Glel yn Adlaiall 2l (il g dilaadl Baay il gall Glaalaall 4 gaall (o8
s (el 32l Alial) i) ) S35 g ) Y|

Ll Cogii dsall @bl (e joball jdipe 138 adys ¢l el JleeY) dajlae Usgu (5
Jadiiy A jlail) Jlae DU dae 1) dpuns sall Lgiladla) 5 s jualic 5 aly (5l & JleeY) 234
ety e Jleal) Cadi 35 oLl oy jlacal e Jalixdll 5 ¢ jlaill Jaliill oy ¢ a5 <l 500
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sl adY) aall sl A5 (EDB) (Ease of doing business) Jleed!
& Dlel aY) e ate ta g yhae bl asea (A 5 lad g g e gl Ay slhall Cile) eyl
e E5al 13d oY) adl) b ¢ Uy (L) 30 (o Lo guia plaia¥) Jae ol
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o goall Jaslust Ml 5 oS0 GBlalll dlee 8 dpaal ST (S Al dpe A S (ge g
B 31y 50 caali () e el (e 15 (3Ll Al 5 Apeans 5l 33 gal] 3ol il ) e
el sl aladiu) (e asli sl a) Gy uilaial) ) sl Jsall e L ol il
3asall i agh A5 Hall & Jones (1999) (e ziall (daelaia¥) dgadll 4l
el age Flan) (adli (1) sl miass 1988 ale sa 5 cdaid dal g alal 4 5all
calall (2) sl AlaYL deisSu Gl aa gl o jlddly el O pudall

) pasial) cp Jalit Y A8 ghiaay

Table 1: Descriptive statistics and panel unit root tests

Summary statistics Panel Unit Root Tests
Variables Obs. Mean Media Std. dev Min  Max LLC IPS H
n
= Dependent variables:
In TFP growth 763 0.005 0.004 0.00 0.002 0.013 10.3° 4.29° 7.20°
In TP growth 763 0.001 0.001 0.00 0.000 0.049 6.09° 5.32* 3.39"
In TE growth 763 0.002 0.002 0.00 0.001 0.074 7.29° 497° 4.29°
In RTS growth 763 0.002 0.001 0.00 0.001 0.039 5.96° 9.72° 6.47°
= |Independent
variables:
TFP gap 763 0.019 0.018 0.02 0.005 0.127 439* 537*° 527°
TP gap 763 0.017 0.014 0.01 0.001 0.531 8.63° 5.61%° 3.27°
TE gap 763 0.023 0.021 0.01 0.004 0.274 7.32° 4.30° 7.45°
RTS gap 763 0.049 0.042 0.02 0.009 0.693 5.34% 7.98° 5.46°
WGI index 520 4.025 3.961 1.09 2329 6.291 6.31° 8.32° 5.01°
ICRG index 829 3.892 2549 320 1.968 5.271 429° 451° 3.69°
EF index 490 4205 3596 3.07 2304 7.014 8.67" 6.82° 5.46°
IPR index 542 2485 1.059 159 0.598 3.961 439° 319" 8.37°
EDB index 312 3.829 2471 3.07 0417 6.017 5.79a 4.28 347"
= Control variables:
Scientists & 642 4.078 3296 2.01 1029 5.329 6.99° 6.66° 8.20°
Researchers
Domestic R&D stocks 811 4.489 4.217 3.07 3.296 6.319 10.7% 5.97* 4.97°
Trade spillovers 709 2.079 2.017 1.09 0.079 4.098 477 3.40° 6.38°
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FDI spillovers 724 3519 3.089 207 0.012 5.327 6.81° 7.89° 9.32°
ICT spillovers 601 0.596 0.501 0.01 0.196 0.968 495° 9.22* 9.30°
Economic complexity 520 1.396 1.201 1.09 0.043 2982 3.89° 4.01° 4.08°
Financial Depth 748 3.792 2986 196 1.085 6.329 7.00° 3.64° 4.28°

Note: a, b, ¢ denotes statistical significance at the 1%, 5%, 10% level
respectively.

Table 2: Correlation matrix

1) (2) ©) (4) () (6) (7)
1) InTFP 1
growth

2) TFP gap 0089 1

3) WGlindex 0.692 0296 1

4) ICRGindex 0.408 0.328 0832 1

5) EF index 0.719 0421 059 049 1

6) IPRindex 0532 0296 0421 0725 0532 1

7) EDBindex 0.298 0.218 0839 0389 0721 0219 1

Note: All correlation coefficient statistical significance at 1% level.
Ol san gl i sl o sl ASLe Sl WS o ety odgaadl ey
LLYL olalll Ll gai Gus 48 3 eadll G lag) Bl Jaadl LS deadiul

A Hwadl Lposns sl 53 sl 550 5 1) L) s s ) LS 5y

Al g (ol Jlail) 2.4
il pall Gl AN Lpa &) HLERY D548 48 a5 « GMM A Al Jal) Casaiial
Baum, ST, dallall L ol €0 3 gan g il IS0 dail) Glalill 3lad ) (258 JuadY)
(heteroskedasticity) <ilulill cildi axe Zgal ga die o gl dinall zeill o cet al. (2002)
Crd 8233 5 heteroskedasticity ) (sS85 Laxiad GMM Zuii aladinl ga 485 jmall e
oans Aallae (S eJall daplay g Aduliie pe G sSiu [V &bl eUad¥ () iy yadll
i axed A jlemall eUadl) msal el aladinl 35k e Calgall 1 e A0S0 JSLa
LS @lld g oY) 2y dalla &5 1 Hausman «Sargan <l ladl gld edlly aay bl
DLl ded N J ddlas) e dda g pdall il @S Als 35 Hayashi (2011) bl
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3y Ade Ala cwds JS8 GMM Jliie) (S Cum (uSall Gl (aabally (815 <Sargan

estimate.

(3) dsaall i)
Table 3: Institutional quality and Technological catch-up, GMM

Dependent variable

Estimation: GMM estimator

In TP growth (AInTP;,4;)

(1]

(2]

(3]

[4]

(5]

WGI index

ICRG index

EF index

IPR index

EDB index

Technical Progress terms:

TP gap (InTP,; — InTP;;) u

Technical Frontier (AlnTP, ;) ¢
Institutions Role:

Institutions (InInst, ;) I

Institutions x TP gap L.u

Effective Research effort:
Scientists & Researchers (InH; ;) A,
Domestic R&D stocks (InR&D, ;) 4,
Technical spillovers channels:

-0.032 [-5.32]°
0.078 [ 9.32]°

0.063 [ 5.96]
-0.012 [-5.23]°

0.321[0.32]
-0.638 [-0.86]

-0.078 [-3.84]°
0.042 [ 7.20]°

0.186 [ 11.2]*
-0.010 [-5.79]%

0.089 [ 0.85]
-0.231 [-1.08]

-0.042 [-8.31]
0.036 [ 3.18]%

0.307 [ 7.26]%
-0.019 [-4.96]%

0.105 [ 1.00]
-0.469 [ 1.11]

-0.063 [-5.23]
0.018 [ 2.95]°

0.237 [ 6.34]°
-0.023 [-5.82]

0.079 [ 0.99]
-0.523 [-1.85]

-0.089 [-4.30]?
0.032[3.81]°

0.074 [ 2.85]°
-0.003 [-3.871°

-0.089 [-1.27]
0.219[ 1.13]

Trade spillovers (S74€) 5, 0.032[9.33]* 0.003[5.36]° 0.078[5.56]* 0.087[4.89]° 0.077[2.36]°

FDI spillovers (stf;fi") 5, 0.019[4.96]° 0.046[8.32]° 0.011[3.74]° 0.096[5.82]*° 0.098 [5.21]*

ICT spillovers (S5 §; 0.079[1.08] 0.012[1.07] 0.019[1.02] 0.032[0.51] 0.025[0.21]
Accumulated Experiences:

Economic complexity (In¥, ;) a 0032[521]* 0.011[3.90]" 0.085[ 4.99] 0.023[7.32]* 0.011[4.55)°
Set of controls:

Financial Depth p; -0.231[-0.52] -0.002[-0.09] 0.032[0.07] -0.074 [-1.32] 0.021[0.53]

Initial GDP B, 0.038[5.12]° 0.008[8.36]* 0.031[6.93]* 0.089[2.96]° 0.021[7.82)°

Initial Investment Rate B; 0.007 [ 0.89] 0.032[2.96]° 0.011[2.93]° 0.120[5.32]*  0.076 [ 0.52]
Constant ¢ -0.001[-5.96]* -0.032[-11.2]* -0.086[-19.3]" -0.041[-8.20]* -0.078[-6.21]°
Obs. 520 520 490 542 312
Un-centered R 63.1% 57.2% 57.8% 67.2% 42.7%
Shea partial R 49.2% 43.5% 49.9% 45.1% 51.2%
Over-1D 6.395 [ 0.98] 10.57 [ 0.18] 9.865 [ 0.69] 7.380[0.32] 8.978[0.42]
F-test of excluded instruments 11.27 10.97 15.34 10.93 9.687

Note: a, b, ¢ denotes statistical significance at the 1%, 5%, 10% level respective

388 (383 5 Law o] A sl il dgaallg Al G dilisall) gy A 5 saall ol s
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Abstract:
The study aimed to provide a vision of comprehensive diversity regarding the

role of organizations in achieving technological convergence between countries,
that is, an institutional role in the class society formed between countries.
Through this, | presented a technical model study of the relationship based on
internal mathematical models to build an internal model model through the end
of Jones (2002) and | explicitly integrated institutions to enhance the production
of scientists and researchers in knowledge production, in addition to a new idea,
which is the “national gap” to be able to The work of the dish gap, but working
in deficiency, to illustrate how the current can hinder the new volume quantity,
with the explanation can not be harmful but the characteristic of "inability to
know" and the essence of the group to catch up technical. The study relied on
measuring the model's predictions on unbalanced longitudinal data for a sample
of 90 developing and developed countries for the period (1985-2020). Taking an
average of 5 years, to remove short-term disturbances. Relying on five main
institutional settings for countries: (level of good governance, political risks,
economic freedom, protection of intellectual property rights, and ease of doing
business). Using the generalized moments (GMM) technique. The study
concluded that the predictions of the proposed theoretical model with
institutional constraints are correct, and its suitability to actual data. The
application has demonstrated that differences in institutional quality across
countries are crucial in explaining the speed of technology flow from leading
countries to border countries, and also works to bridge the gap in technical
efficiency and allocative efficiency. The positive role played by institutions in
raising the level of productivity of countries comes primarily from their positive
role in raising the level of technical efficiency of these countries. The sub-
institutional arrangements that most support technical convergence between
countries are the level of democracy, the rule of law and the associated contract
enforcement and investor protection, the quality of bureaucratic systems,
freedom of international trade, investment and finance, and the strength of the
implementation of laws protecting intellectual property rights.

Keywords: institutions, technological convergence, endogenous growth, Jones
model, frontier approach.
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