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Summary: The objective of this study is to estimate the technical efficiency of agricultural
production factors using the Stochastic Frontier Analyses (SFA) according to the production
function of Cobb-Douglas (CD) by concentrating on the economic factors represented by the
economic theory of agricultural capital, agricultural employment and agricultural land area used,
Based on the data of the sample of the comparative countries Algeria, Morocco and Tunisia during
the period 1995/2017. In order to prove the hypothesis of the research and to achieve the goal, the
research depends on the descriptive method first, which includes some concepts and studies related
to the subject of technical efficiency and the quantitative method adopted the study concluded that
the Algerian agricultural sector is better than the Tunisian agricultural sector in terms of the
technical efficiency of agricultural resources according to the method of Stochastic Frontier
Analyses. According to the total factor productivity approach (TFP), we found that the Moroccan
agricultural sector is better than the agricultural sector in Algeria and Tunisia in terms of
efficiency, The study recommended the necessity of activating the Maghreb integration to create a
common market and a free zone that will be the subject of the movement of agricultural factors of
production free of entry and exit between the Maghreb countries as a mechanism to reduce the
waste of agricultural resources and increase the efficiency of use under the comparative advantage
of Owned by each country.

Keywords: Technical Efficiency, Stochastic Frontier Analyses, Cobb Douglas, Agricultural
Production Factors.
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Source: Abdelaziz Rouabah, Economies De Diversification et Efficacité Productive Des Banques Luxembourgeoises :

Une Analyse Comparative des Frontieres Stochastiques Sur des Données en Panel, Cahier D etudes Working Paper,

Luxembourg, N°03, Mars 2002, p:14. Sur Le Site : http://www.bcl.lu/fr/publications/cahiers_etudes/3/BCLWP003.pdf,
Consulté le 0110212019

(2017/1995) 558l Coyaally (sisis iall b3l Z ) dalse _ 1 Jsaal

el < el A
PN | Wy | Jedt | et | e | JW sl | el Eh gy PN | W sy | el SH g .
(R Oghe) | (305ke) | (Ogho) | (Ol ylbe) | (Csdbe) | (83 Cshe) | (O5ho) (@3 0) | (2 Oske) | (32 Cshe) | (Cahe) | (g2 ol b aw)
9,348 0,234 | 0,756 1,9382 30,75 | 4,06 | 3,6735 41,17 39,649 | 55,77 | 1,7651 293,16 1995
9,324 0,320 | 0,785 2,6146 3097 | 7,10 | 3,8225 71,46 39,636 | 6512 | 1,8646 363,23 1996
9,347 0,363 | 0,762 2,5776 30,9 539 | 3,8948 55,10 39,69 | 6522 | 1,8642 314,37 1997
9,42 0,408 | 0,763 2,6319 30,98 | 6,87 3,087 69,88 39,826 | 74,02 | 1,8843 350,21 1998
9,526 0,441 | 0,757 2,8866 30,69 | 589 | 4,1522 59,62 39,731 | 79,86 | 1,9333 359,67 1999
9,551 0,458 | 0,749 2,9452 30,65 | 5,05 4,293 52,37 40,021 | 82,66 | 1,9582 342,98 2000
9,499 0,475 | 0,735 2,9911 30,37 | 643 | 4,3959 62,35 40,109 | 91,90 | 1,9886 386,80 2001
9,763 0,382 | 0,73 2,7303 30,28 | 6,87 | 4,4778 65,02 39,855 | 101,02 | 1,9909 382,00 2002
9,784 0,426 | 0,734 3,2867 30,88 | 8,38 | 4,5495 78,23 39,906 | 114,32 | 2,085 456,35 2003
9,83 0,453 | 0,728 3,846 30,04 | 861 | 4,8516 81,72 41,145 | 127,97 | 2,0956 480,77 2004
9,824 0,787 | 0,72 3,8395 29,99 | 8,07 | 4,8825 72,65 41,211 | 140,16 | 2,0043 491,74 2005
9,806 0,913 | 0,72 4,2465 29,95 | 11,00 | 4,7059 87,95 41,181 | 158,64 | 2,0435 531,55 2006
9,805 0,921 | 0,703 4,3093 29,96 | 9,24 | 4,6436 70,34 41,252 | 18587 | 2,0001 544,85 2007
9,881 0,923 | 0,662 4,3388 29,98 | 11,95 | 4,5699 83,44 41,309 | 223,07 | 1,9424 524,14 2008
9,789 0,977 | 0,68 4,8686 30 14,46 | 4,6033 103,42 41,38 | 250,83 | 1,8977 634,78 2009
10,04 1,046 | 0,675 4,7509 29,99 | 15,17 | 4,6489 104,57 41,374 | 275,07 | 1,8407 665,89 2010
10,07 1,056 | 0,634 5,5042 30,1 | 16,73 | 4,6754 111,53 41,388 | 292,47 | 1,7912 743,13 2011
9,922 1,201 | 0,679 6,3923 304 | 16,22 | 4,6261 102,79 41,398 | 304,65 | 1,7037 796,64 2012
9,943 1,205 | 0,615 6,6835 30,59 | 19,37 | 4,5703 121,11 41,432 | 329,73 | 1,5063 861,96 2013
10,07 1,111 | 0,599 7,3188 30,59 | 17,29 | 4,5468 118,32 41,431 | 362,99 | 1,5794 883,51 2014
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10,07 1,346 | 0,536 8,6305 30,59 | 20,68 | 4,7686 132,01 41,456 | 389,40 | 1,5427 940,06 2015

10,07 1,312 | 0,558 8,3312 30,59 | 20,56 | 4,7335 117,06 41,36 | 413,30 | 1,5202 956,98 2016

10,07 1,315 | 0,562 8,4312 30,6 11,99 | 4,7645 132,24 144 410,00 | 1,5527 968,46 2017

9,77 0,79 0,69 4,61 30,43 | 11,19 4,47 86,71 39,57 199,74 1,84 577,10 Loy glall
8yde r_&

(AW e by ) b e SUL) a1 el
- FAOSTAT, http://www.fao.org/faostat/en/#data, Mise a jour (2018), (28/01/2019).
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2017/1995 5_5all il a1l

regress Yalg X1 X2 X3

2017/1995 5_ll

regress Ytun X2 X3
Source 55 df Ms Humber of obs = 23
F(2, 20) = 97.62
Model 3.81768103 2 1.950884051 Prob > F = 0.0000
Residual -351066001 20 .0185533 R-sguared = 0.5071
Adj R-szguared = 0.8978
Total 4.20874703 22 .191306683 Root MSE = -13583
Ytun Coef. Std. Err. T P>t [95% Conf. Interwval]
X2 .5564876 .1175571 4.73 o.000 .3112677 .6017074
X3 4.611298 2.417983 1.91 0.071 —.4325258 9.655121
_cons -23.84153 21.5363 -1.11 0.281 -68.76547 21.08242
Stoc. frontier normal/half-normal model Humber of obs = 23
Wald chi2(2) = 7.80e+10
Log likelihood = 17.810307 Prob > chi2 = 0.0000
Ytun Coef. Std. Err. z Bx|z| [95% Conf. Interval]
X2 .6784547 8.78e-06 7.7e+04 0.000 -6784375 6784719
X3 2.840476 .0001684 1.7e+04 0.000 2.840146 2.840806
_cons -8.152108 .0014921 -5490.23 0.000 -8.195032 -B.189183
flnsig2v —37.0068 439.0962 -0.08 0.933 —897.6194 823.6058
/1nsigz2u -3.000305 .2948839 -10.17 0.000 -3.578267 —-2.422343
sigma_ v 9.21e-09 2.02e-06 1.2e-195 7.0e+178
sigma u . 2230961 .0328937 -1671049 .2978481
=igma2 .0497719 .0146769 -0210056 .0785381
lambda 2.42e+07 .0328937 2.42e+07 2.42e+07
LR test of sigma_w=0: chibarZ(0l1) = 7.18 Prob »= chibar2 = 0.004

STATA.14 el e Ialaie] cfialill dlae] (e 2 juaall

Source 35 df M3 Number of obs = 23

F(3, 19) = 293,32

Model 3.35110867 3 1.11703622 Prob > F = 0.0000
Residual .072357109 1% .00380B826%9 R-squared = 0.9789
ndj R-sguared = 0.9755

Total 3.42346578 22 .155612081 Root MSE = 06171

Yalg Coef. S5td. Err. t B>t [95% Conf. Interval]

X1 —-.4524099 .1659866 -2.73 0.013 -.7998238 —.104996

X2 .5248404 .0254201 20.65 0.000 .4T16355 . 5780453

X3 -.0317147 .0635903 -0.50 0.624 -.1648108 .1013813

_cons 27.56891 2.547715 10.82 0.000 22,23648 32.90134

Stoc. frontier normal/half-normal model Number of obs = 23
Wald chi2(3) = 1.14e+11

Log likelihood = 38.517623 Prob > chi2 = 0.0000
Yalg Coef. Std. Err. z P>z| [95% Conf. Interval]

X1 -.4145419 .0000136 -3.0e+04 0.000 —.4145686 -.4145152

X2 .4879817 2.38e-06 2.0e+05 0.000 - 4879771 .4B879864

X3 -.0065062 6.16e-06 -1121.04 0.000 -.0069182 -.0068941

_cons 27.26798 .0002251 1.2e+05 0.000 27.26754 27.26843
flnsig2v -37.68558 349.835%4 -0.11 0.914 -723.3582 647.987
/lnsig2u -4.800941 .2948839 -16.28 0.000 -5.378903 -4.222979
sigma_v 6.56e-03 1.15e-06 8.4e-158 5.1le+140
sigma_u .0%06753 .0133693 .0679182 .1210575
sigma2 .008222 .0024245 .00347 .012974
lambda 1.38e+07 .0133693 1.3Be+07 1.38e+07

LR test of sigma u=0: chibar2 (01} = 9.79 Prob »= chibar? = 0.001

STATA.14 GAL.\_)..I e lalaic) Cialll dlac) (e 1yl
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Stoe. frontier normal/half-normal model Humber of obs 23

Wald chi2 (3) 329.74

. regress Ymoro X1 X2 X3

Log likelihood = 25.341853 Prob > chiz 0.0000
Source 55 df M5 NHumber of obs = 23
¥moro Coef. 5td. Err. z Bxlz| [85% Conf. Interval] F(3, 19) = 50.80
Model 2.13141789 3 .710472628 Prob > F = 0.0000
X1 1.077135 3943178 2.73 0.006 3042863 1.849983 Residual 148870578 19 .007824767 R-squared = 0.9348
x2 .547783  .0500569 10.94  0.000 4496734 . 6458927 Ad3j R-squared = 0.9245
®3 5.657001  2.020358 2.80 0.005 1.697173 9.61683 Total 2.28008846 22 .103640385 Root MSE = 08846
_cons -54.79583 25.0614 -2.19  0.029 -103.9153  -5.676395
ilnsflg'fv :5.n41535 2955255 —17.u5 0.000 :5.520755 -4.462317 Ymoro cosf.  Std. Err. c 3 [95% Conf. Interval]
i X1 1.077114  .433B438 2.48 0.023 1690681 1.985159
sioma_v -0803978 . 0118798 -0601823 -107404 X2 .5477843  .0550745 3.95 0.000 . 432512 6630566
srome_s 'EEE:‘:E 'siigiii UDHDQE umzzs:; %3 5.656B63  2.222877 2.54 0.020 1.004329 10.3094
::ng:; 0073305 296051 5729188 5875797 _cons -54.79456  27.57238 -1.99  0.061 -112.5042 2.915099
LR test of sigma_uw=0: chibar2(0l} = 0.00 Prob »= chibar2 = 1.000
STATA.14 gl e ol cpialill dlae) (e 1 jlucall
(2017/1995) 55l DA uisis iball bl TE o)yl £ Wbl dadll seli&ll jas 7 Jganll
i 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 2006 2007
Ty 0,91 | 0.999 | 0,898 | 0,829 | 0,835 | 0,825 | 0,83 | 0,813 | 0,903 | 0.999 | 0,688 0,691 0,697
A 10,851 | 0.999 | 0,865 | 091 | 0,91 | 0,858 | 0,925 | 0,872 | 0.999 | 0,999 | 0,96 0,985 0,926
i 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | Lwsdl | baedt Blpuii
-~¥ | 0686 | 0,76 | 0,66 | 0,752 | 0,836 | 0,866 | 0,966 | 0.999 | 0,982 | 0,993 | 0,844 0.11
A1 0,805 | 0,912 | 0,903 | 0,967 | 0,995 | 0,985 | 0,982 | 0.999 | 0,983 | 0.999 | 0,939 0.059
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® - Farrel, Measuring The Technical Efficiency of compans, ed., Activity of production and Allocation,
cowles commission for Research in Economics, Monograph No.13. Wiely , New York, 1957
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Sciences, Vol.3 (11), 2012, p1619.
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