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ABSTRACT

This paper aims to diagnose the state of scientific research in Algeria and the MENA
region. It also aims to explain differences in the performance of scientific production
across countries. We analyze a sample of 161 countries using the DEA method to
create CCR performance indicators, considering as outputs Documents and Citations
and as inputs Population and GDP. We also use the 3S5LS methodology to estimate
the empirical model treating both human capital and institutional quality as
“endogenous” variables.

Algeria produced 258 Scopus documents (per million inhabitants) during 2022,
which represents 37% of the MENA’ average (35% of the world average). In
addition, the CCR indicator for Algeria, estimated at 15.5%, represents 50% of the
MENA'’s average. Empirical results indicate the importance of the role played by the
fundamental factor “institutional quality” in influencing scientific research
performance through the human capital channel. However, this is not sufficient to
explain the low performance in some countries, such as Algeria. To boost scientific
research in Algeria, we recommend a gradual transition towards a system of
governance that adopts international scientific standards and encourages incentives
and competition in recruitment, promotion, and research funding.

Key Words: Scientometric Indicators; Human Capital; Quality of Institutions; Data
Envelopment Analysis (DEA); 35LS; MENA Region; Algeria.
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Variable Nature Source
Number of Documents 2022

Docs . Scopus database
(for total and selected Scopus domains)

Cits Number of Citations 2022

. Scopus database
(for total and selected Scopus domains)

Hlndex Hiersh Index 2022 Scopus database

. Gross Expenditure R&D / GDP
GERD% (last listed year) World Bank (WB) data

Number of Researchers per 1000 Pop

Researchers ) WB data
(last listed year)
Pop Population 2017 (Millions) WB data
GDP GDP 2017 (ppp Billion $) WB data
HClIndex Human Capital Index (2020) WB data ; Kraay (2019)
Six World Governance Indicators ;
WGI (avg. 2002-2016) WB ; Kaufmann et al. (2010)
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Var Docs Cits Hindex Pop GDP  Researchers GERD %
n 161 161 161 161 161 131 131
Mean  31647.4 35278.7 368.0 46.4 744.2 1.84 0.92
StDev 103017.2 113082.7 407.3 157.8 2357.9 2.32 1.06
Max 1004745 1127536 2880 1421.0 197548 9.08 5.56
Min 61 58 50 0.33 3.47 0.01 0.01
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Group hiOCDE  ssAfrica  MENA World Algeria Morroco Tunisia
N 31 40 19 161

Docs 84565 2555 18782 31647 10689 12636 10448
Cits 96622 2820 24515 35279 9436 12222 10415
Hindex 960 140 253 368 222 242 244
Pop 34.72 25.43 26.97 46.4 41.39 35.6 11.4
GDP 1686.57 95.24 469.86 744.24 45234 259.7 120.7
HClIndex 0.75 0.40 0.55 0.57 0.54 0.50 0.52
RLaw (WGI) 1.42 -0.69 -0.26  -0.06  -0.74 -0.17 -0.02
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Group OCDE Africa Mena World Algeria Morroco Tunisia Alg/World Alg/Mena
n 30,31 29,26 16 131

Researchers  5.30 0.11 091 1.84 0.83 1.08 1.58 45% 91%
GERD% 237 030 059 092 053 0.66 0.75 58% 90%
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Group OCDE Africa Mena World Algeria Morroco Tunisia Alg/World Alg/Mena
n 31 40 19 161

Docs Ratio* 2436 100 696 682 258 355 914 38% 37%
Cits Ratio* 1.14 1.10 1.31 111 0.88 0.97 1.00 79% 68%
CCR Score 0.578 0.177 0.31 029 0.155 0.319 0.568 54% 50%
An.Gth* 0.059  0.102 0.136 0.099 0.138 0.11 0.128 139% 102%

* Weighted Average; ** Annual Growth 1996-2022
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Group OCDE Africa Mena World Algeria Morroco Tunisia Alg/World Alg/Mena
n 31 40 19 161

All Docs 3526 104 813 11599 258 355 914 22% 32%
Maths 250.0 54 918 917 5138 58.7 142.2 57% 56%
Comp. Sc 4649 10.1 165.0 1784 617 83.4 209.4 35% 37%
Eng Sc 513.6  10.7 184.6 197.1 949 92.6 237.5 48% 51%
Agr & Bio 2894 143 501 948 231 32.0 84.6 24% 46%
Med 11757 39.0 2254 3574 234 64.2 216.6 7% 10%
Eco & Bus* 2159 6.7 646 795 5.0 19.6 77.1 6.3% 8%
Soc Sc 462.6 152 81.1 1524 123 21.2 53.1 8% 15%
Hum 1437 25 134 421 2.4 2.8 6.6 5.6% 18%

(Unweighted Averages); * Two Scopus domains combined

Slo¥l jor bwgs L d Jw J9s &ylie —CCR score— sy oYl olsl a5 Slbedhe | 7ol

Group OCDE Africa Mena World Algeria Morroco Tunisia Alg/World Alg/Mena
n 31 40 19 161

All Docs 058 018 031 029 0.16 0.32 0.57 54% 50%
Maths 0.45 0.08 043 0.25 0.36 0.60 1 145% 84%
Comp. Sc 0.38 0.07  0.33 0.21 0.20 0.41 0.71 96% 61%
Eng Sc 0.46 0.08 0.42 0.26 0.34 0.49 0.88 132% 81%
Agri & Bio 0.49 025 0.23 0.28 0.15 0.31 0.56 53% 65%
Med 057 024 026 029 0.05 0.19 0.45 17.1% 19%
Eco & Bus 032 008 0.18 0.17 0.030 0.15 0.42 18% 16%
Soc Sc 048 014 019 023  0.04 0.11 0.20 17.2% 22%
Human. 0.65 0.11  0.13 025 0.034 0.06 0.10 13% 26%
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DocsRatio CCR GerdR  ResearchersR  HCIndex RLaw (WGI) CC (WGI)
DocsRatio 1

CCR 0.897 1

Gerd% 0.640 0.573 1

ResearchersR 0.820 0.722  0.893 1

HClIndex 0.749 0.640 0.684 0.805 1

RLaw (WGI) 0.817 0.731 0.723 0.812 0.771 1

CC (WGI) 0.824 0.736 0.714 0.806 0.740 0.970 1
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Var (n=131) Coef. (Std.Err) Coef. (Std.Err) Coef. (Std.Err)
InDocsR OLS 2SLS 3SLS
InRsrchersR. 0.469 (0.053y*** 0.377 (0.211)* 0.602 (0.073y***
InPCI 0.726 (0.085y*** 1.075 (0.268)*** 0.550 (0.105y***
_cons 4.435 (0.259y*** 3.453 (0.844y* 4.983 (0.326y***
InRsrchersR.
Rlaw 1.445 (0.110y** 2.294 (0.131y**
_cons -0.759 (0.109)*** -0.837 (0.116 y**
RLaw
NRRent -0.028 (0.006)***
britcol -0.441 (0.161)**
frencol -1.167 (0.212y**
spaincol -1.097 (0.207y***
othereurcol -1.025 (0.243y*
othercol -0.404 (0.237)*
_cons 0.825 (0.118y***
R2 (RMSE) R2 (RMSE) R2 (RMSE)
InDocsR 0.873 (0.642) 0.848 (0.696) 0.867 (0.650)
InRsrchersR 0.567 (1.241) 0.372 (1.495)
RLaw 0.368 (0.781)

Hausman spec test (ols vs 3sls): Systematic diff. (Chi2(1)= 6.30 ; P-value=0.043)
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Var (n=131) Coef. (Std.Err) Coef. (Std.Err) Coef. (Std.Err)
CCR OLS 2SLS 3SLS
RsrchersR. 0.078 (0.006y** 0.098 (0.008y*** 0.101 (0.010y**
_cons 0.171 (0.019y** 0.136 (0.022y*** 0.131 (0.024y>**
RsrchersR
RLaw 1.907 (0.121)*** 2.173 (0.190y***
_cons 1.662 (0.119)y*** 1.638 (0.121)***
RLaw
NRRent -0.033 (0.006)***
britcol -0.327 (0.173)*
frencol -1.138 (0.227)***
spaincol -1.184 (0.221y***
othereurcol -0.924 (0.261 )+
othercol -0.697 (0.255)***
_cons 0.862 (0.122y**
R2 (RMSE) R2 (RMSE) R2 (RMSE)
CCR 0.533 (0.171) 0.501 (0.176) 0.490 (0.178)
RsrchersR 0.657 (1.356) 0.644 (1.381)
Rlaw 0.390 (0.768)

Hausman spec test (ols vs 3sls): Systematic diff. (Chi2(1)= 8.42 ; P-value=0.004)
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InDocsR. InDocsR InDocsR. InDocsR InDocsR. InDocsR.

Indicator All Math Eng Med B&E SS
InRsrchersR 0.571 0.596 0.546 0.599 0.523 0.545
R2 87.0% 88.3% 88.3% 79.3% 81.0% 80.9%
Indicator CCR CCRmath  CCReng CCRmed  CCRbe CCRss
RsrchersR 0.095 .078 0.080 0.095 .053 0.078
R2 51% 27.2% 32.3% 39.0% 30.5% 41.7%
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Inhcindex CC
n=152 Coef. Std. Err. n=131 Coef. Std. Err.
InDocsR CCR
Inhcindex 3.451 0.723 #%  RsrchersR 0.096 0.009 o
Inpci 0.654 0.145 ok
_cons 6.292 0.784 **_cons 0.140 0.023 ok
Inhcindex RsrchersRo
Rlaw 0.341 0.017 - CC 2.333 0.201 x
_cons -0.585 0.015 k- _cons 1.642 0.126 ok
RLaw CcC
NRRent -0.022 0.005 **  NRRent -0.028 0.006 ok
britcol -0.728 0.148 ***  britcol -0.748 0.176 ok
frencol -1.293 0.180 **  frencol -1.236 0.228 ok
spaincol -0.864 0.199 *** spaincol -1.271 0.220 ok
othereurcol -1.010 0.233 ***  othereurcol -0.999 0.259 e
othercol -0.454 0.208 **  othercol -0.728 0.253 e
_cons 0.732 0.110 k- _cons 0.937 0.123 ok
Equation R -sq RMSE Equation R-sq RMSE
InDocsR 0.821 0.770 CCR 0.391 0.187
Inhcindex 0.301 0.222 RsrchersR. 0.547 0.097
RLaw 0.366 0.787 CcC 0.374 0.783
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