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Abstract:

The pharmaceutical and medical products industry is one of the most important
manufacturing industries in Egypt and other countries. It is a strategic industry due to its
connection to human life and the achievement of drug security, which is a fundamental goal
of all countries. Despite the long history of the pharmaceutical industry in Egypt, the public
sector's contribution to GDP declined to 7% in 2019/2020, compared to approximately 22%
in 2002/2003. This decline has been attributed to the private sector, which now accounts
for approximately 93% of the total domestic production of the industry. Consequently, the
public sector's role in achieving drug security for individuals in Egypt has diminished.
Therefore, this research aims to evaluate the economic performance of this industry, both
public and private, and measure economic efficiency to determine the level of performance
efficiency in this industry in general and in its two sectors, as well as to identify the reasons
behind the decline in the role of public sector companies in this industry.

The study concluded that the industry under study produces economically efficient
products, and that there are no significant differences between the performance efficiency of
public sector companies and private sector companies, despite the state's abandonment of
public sector companies and its provision of support to private sector companies.
Furthermore, a decline in organizational performance was observed in public sector

companies. Keywords: Efficiency — Performance — Economics — Pharmaceutical Industry.
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2 Varun Mahajan & et al, "Efficiency and Ranking of Indian Pharmaceutical Industry:
Does Type of Ownership Matter", Eurasian Journal of Business and Economics,7 (14),

2014, P29-50.
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Bangladesh: Does Process Patent Matter?", Global Business Review, 19(4) 10131025,
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2001 2000/2001
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-0.53 2005 0.12 2004/2005
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- 2013) 5aall sas b mitul) delival (e AS a1 LY ooV s " cdim yad Aiel 5 Jsall e aula Lils - 1
:2017¢ 467 232l clsan ¢ 59585 daalad dpapals¥) dlaall (" 4Lai 40 12 ) 2016
el 48 yd & Al Al jo — )y 3B o1aY) o gl ulasa g &l pdisa JLERD "o B0 Clals ) de das -
.2003¢ Jaxy Al 3B 5 5 laY) 4K " alida pUad [ Apaal) ¢ Lual)
- Jain, S& et.al, “Manufacturing performance measurement and target setting: a data
envelopment analysis approach”, European Journal of Operational Research, Vol. 214 No.
3,2011, pp. 616-626.
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0.58 0.37 2015 0.58 0.37 2014/2015
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84934 3499 2003 24970 0 2002/2003
54155 1449 2004 10692 252 2003/2004
54664 368 2005 9353 304 2004/2005
23571 474 2006 5145 300 2005/2006
62850 1509 2007 1681 294 2006/2007
31182 139 0.01- 2008 611 236 -0.10 2007/2008
16598 225 0.28 2009 504 236 0.58 2008/2009
158475 0 0.08 2010 867 236 0.07 2009/2010
23088 13874 0.03- 2011 1165 236 0.28 2010/2011
64410 1966 0.13 2012 1788 236 0.32 2011/2012
110000 321786 0.00 2013 2059 150 0.00 2012/2013
121735 4104 0.29 2014 1969 0 -0.02 2013/2014
168876 8356 0.02 2015 2300 0 0.02 2014/2015
287964 1631 0.07- 2016 3833 0 -0.03 2015/2016
1422653 44677 1.15 2017 28163 0 0.01 2016/2017
3496644 | 31215 3.31 2018 98311 0 0.57 2017/2018
2019 90591 0 0.19 2018/2019
1214473 | 187850 2020 78947 0 -0.34 2019/2020
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Ghin Ganads Y Ko Y Al sl s b bl Bale el Al )5l
I il 4l CadSsy - AV dndia Q5 (990 LYY aal dadia e 2y O Llsall
eisll DS e S (aleai®¥) i) (32a3 sa ¢eliSl (galaBY) inal) o pasled

- ylgall JiaY)
5eliSy A 5l Y Lldas (DA (e S IS0 5611 4 )las (1957) Farrell jsla s
Gkt Lalad igg cAinaadl 35Ul s 4ydail Gie Wbl dils o)l ol ey ¢ anads
Jalail) 208 3 5ol iyt anan (8 ducd )l AL Jiaw oLl ald Cullid gl
L lgall 535 aa
tAgalaiBy) Belast (uld cudlud
o Ginl) e paall Lgdia ZUY) agan 8 sl i) e Al olis) @
il aadied ccullu) 03 o e daddae g dsalen cullud o B auly Gla
LSl JiesS cpilis (Ko Stochastic frontier analysis (SFA)? dlsdall agaall
adgai alae ye Gslad (DEA) cllad) Calie Jilas el Lains ¢aledl)
) e S Lysha 38y «oaKoall Uadll #3501 (SFA) lsdiall (gagaall Jalatl) Cajpass >
Sgs zisad ailis .ale 1977 (Aigner Van den Broeck, Schmidt ,Lovell
Il (ye 55 5ol ol 3 Farrell dylasg Uy oS LY ) 4y e adiey
sV Jalsall s Z Y] 8 Aglinall ilecsgall el oy A8 a3 dnalel)
(sl adll jlac¥) 4 Alsball (gagaall Jalaill aiary 5oLl pre & Cratlas
& 635 A5l ae silgiall 3l aasdll aae g aadiial) m3gaill e luaas allaing
Lol G eladl
lage 8 5l aie Chanay G 2yl z3sai (psSs e 5l Cslul) 13gly
Laalea®Y ) 5l 5 (ag A fall Anaradilly Aual) 5ol ulidl aadicn (sf cBasly
Bassll 7 L) AnlCaY aganl) Alls o Laslie daajd ) z3sail) ficwsy Banly Alaye b

! Dillman Don & et al, “Chapter 15. Improving the Effectiveness of Online Data Collection by Mixing
Survey Modes.” In The Sage Handbook of Online Research Methods, 2nd edition, edited by Nigel
G. Fielding, Raymond M. Lee, and Grant Blank. London,2016

2 Otieno Robert Kennedy et al, Sea-Port Operational Efficiency: An Evaluation of Five Asian Ports
Using Stochastic Frontier Production Function Model. Journal of Service Science and
Management, No. 4, 2011, P 393.
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c pan A duhlly LV aall Gl sl delia 8 Lol AUl Plaiwl 5:US -

o Bl Ll Luklls AV auall il pasical) delia ClSHE (g ALl A -
pan A Sl oY

bl g Wadll lSyd A (ala®Y ) elaY) BelS anids —

Joandl A dndally ¥ asall Gl pasiiid) delia @ ala Bl Ak pal) L pall —
@‘A
g ) Zaly g

aliia b olall zY) slany digiad) Sal cslasyly dolall Zipaill (<) Sleall =
.2020-2000 (3o @lgiadl ¢aldd) & Uadl)

aliia 4 oliall Y slaay dugiad) Bail) cslas¥ly dalall Basll (Ga0 Sleall -
.2000/2019 -2000/1999 (s <sicd) calad) g Uadl)

1969 Al Zagall (Cajlaall 2 (ASPIEY) caalial) aals desl -

1994 asilly sl shaill s chelisal) el (dejiels dau deal —

sloal) U o Gl Ausaall Lulel) Liad Aalpd ¢ slan ¥y dalad) &aaill (55S5al lgall —
2015 ¢ paa 4

Aadl) dylne duh-cile yial) Lllads 52U g5l Jade (ol audic aziallae deas daud =
2000 55T o4 daalle Guad e Aaclac Bladlly g dualal)

Arab ' yae & Al es Al £l SIS gl sad "eggpals ¢ swal) g -
2022 ¢(2)3 Ayl alall Gl Gdlae aladl ¢ Journal of STI Policy
.https://arabsti.journals.ekb.eg, January2025.

M) Al Aalil) chagall G aladial V) 5ol asi (g )8y s Sl ol -
7302 420152380 59 alaall cadly ¢ S cdae Laia¥ )y Al aglell

Ok Giaul Jaral (galaBBY) oY) 5l o pus Pla o liug) dae glad 4 —
-htt//jgu.garmian.edu.krd, January 2025. 2020 JUG ¢(2020-2008)sl

2030 sae Ahy ol sy dala®) duanlly Jakddll 3y geaz -
https://mped.gov.eg/DynamicPage?id=115, January 2025
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) delial e 3580 ol )oY gt " e yads Aialy Jsall Cije anla Laila —
aaall elsan ¢ g dmalad dpanalS¥) ddaal) ¢ dililas 3 (2016 2013) saall gan 3
2017 467

S e (gremall slai®Y) b Bbgal) cleliall 8 Aplai@Y) 5l ¢ e 35ann 2l —
Blal) FdS Aol aslall b olysis dagyhle Halall Gadlally mailly Jall g lsd e
1994 ¢ Leed e daala
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. 2003«

A$5all (ol o)V 5elS anil (e anla Bl Joall (GleralllaiS Gus sial) e —
(bl Aaa )Mo Aol Al )3 (5 5i5 A (Tr oY = Yoo V) Baall Ay aY) delical dalal)
2010 <32 2aed) ¢ paih]) drala (s gall —aLai@y g 5,l8Y) 348

=8 12 2022 i el juas dujsgen cAlgall duSle dusbin ARy o)y ioll Culaa Al -
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bl gkl ddaill aladialy casSl gy lsill 2 5eUS) Jilatc o) apaly) dasa —
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@sind) cluhy pald alaid) ge — aaailly delial) clobal (Jelo) (agyne Mae -
991 cipa€ly) cdaalal) Qlad dsge cAgaluatdy)

e Goelll GBeud Asabll AY) e LAl A aeay cleshed) S5 -
https://library.idsc.gov.eg/bib/35673 January2025.

e SA e Liad Jusy (reaall cagdll sla@Y) G daliYl agdll Jadaddl) agae -
1991 usSic 66 a8 dnaiilly Jasdadl) Lliad L o J5Y) eiall) delicall ¢ Uad

gl o aki "BV 2l aladial oY) e Ghdde ¢ lsesll Cubadll mgren -
8220201 L) uiadly maldll il A " (asnud) e licall

Bl wd) & laysng ddlieSl) Aal) plad b dadadlle 1) o) Gihllae dgena lga -
S ¢ alal) SLaBY) (B o), 5583 dag ke yae Ao Gadiil aae alad) Gy wdsig Lolady]
2005¢ (eads (e dnalae Bylail)

dard) ¢ AR i) ¢ Belislly Lalinyl) daabuai®y) il Juat ¢ SUal) dgana mualyl da -
2008¢ olee ddadl ¢ (Sl s

o)) BeldS anliy (Gaad) Cluh Clpdiay smlaa Juaad legpliall andi ¢ jlaall sy -
2010 1da (V) caysilly aall daagll la

1A jlady) dalil aa sl

— Abul Kalam Azad and et al," Productivity Changes of Pharmaceutical Industry in
Bangladesh: Does Process Patent Matter?", Global Business Review, 19(4) 1013—
1025, 2018. http://journals.sagepub.com/home/gbr, January2025

— Al-Refaie Abbasi et al&, DEA efficiency assessment of packaging lines in a
pharmaceutical industry, 31(3), 2023.
https://www.engineeringletters.com/issues v31/issue 3/EL 31 3 38.pdf, January2025

— Central Agency for Public Mobilization and Statistics, Arab Republic of Egypt
Study of health care issues applied to the pharmaceutical sector in Egypt,
2015. https://censusinfo.capmas.gov.eg/Metadata-arv4.2/index.php/catalog/521,
January 2025

— Dillman, Don A& et al, “Chapter 15. Improving the Effectiveness of Online
Data Collection by Mixing Survey Modes.” In The Sage Handbook of Online
Research Methods, 2nd edition, edited by Nigel G. Fielding, Raymond M. Lee, and
Grant Blank. London,2016

— Egyptian Center for Economic Studies, Views on the Crisis Manufacturing
Industries (cont’d) Industries that Benefited from the crisis: Pharmaceutical
Industries, Issue: 18,2020
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— Fitrah Minangsari and et.al," The Efficiency of the Pharmaceutical Industry in
Indonesia Stochastic Frontier Approach", Jurnal Ekonomi Pembangunan,
Volume 17 (2): 49-58, December 2019.

— Habibifar Hamid & et al, Performance optimization of a pharmaceutical production
line by integrated simulation and data envelopment analysis, International journal
of simulation and process modeling, 14(4), 2019, 360-376.
https://doi.org/10.1504/1JSPM.2019.103587, January 2025

— Hasan Ali Fakhir & Farhan Muhammad Hassan," Using the value-added criterion
to evaluate the efficiency of the economic performance of the kufa cement Factory
For the period (2019-2023)", Al-Ghary Journal of Economic and
Administrative Sciences, Vol. 20 (No.3) 2024 PP. 471-483

— Huang Xia et al, A DEA integrated grey factor analysis approach for efficiency
evaluation and ranking in uncertain systems, Computers & industrial
engineering, 2021. 107681. https://doi.org/10.1016/j.cie.2021.107681, January
2025

— Sanjay Jain & et.al, “Manufacturing performance measurement and target setting:
a data envelopment analysis approach”, European Journal of Operational
Research, Vol. 214 No. 3,2011, pp. 616-626.

— Otieno Robert Kennedy et al, Sea-Port Operational Efficiency: An Evaluation of

Five Asian Ports Using Stochastic Frontier Production Function Model, Journal of
Service Science and Management, No. 4, 2011.

— Ehsan Pourjavad & Hadi Shirouyehzad, A data envelopment analysis approach for
measuring the efficiency in continuous manufacturing lines: a case study,
International journal of services and operations management 18(2),2014, 142—
158. https://doi.org/10.1504/IJSOM.2014.061998. January 2025.

— Sickles, R., & Zelenyuk, V., "Measurement of Productivity and Efficiency: Theory
and Practice", Cambridge University press,2019.
https://assets.cambridge.org/97811070/36161/frontmatter/9781107036161 frontm
atter, January 2025.

— Varun Mahajan, & et al, "Efficiency and Ranking of Indian Pharmaceutical
Industry: Does Type of Ownership Matter", Eurasian Journal of Business and
Economics, 7 (14), 2014, P29-50.

- https://www.qlik.com/us/resource-library/kpi-planning-guide

— https://www.edaegypt.gov.eg/media/fnbil xr2/minesteral
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(=adkal)
(1) & Jo2a

Cra Aaiadl) Al DA LA Ao Bisall cfpdigall ddidic) (ubidl Jarque-Bera Ll
+2020-2001

i) Jalan sl

3.0886 15.3799 | 15.6329

3.3634 14.3463 | 14.6351

13.4436 | 13.4425

14.7994 | 15.0016

11.6584|12.2087 | LNX3:<Day) -3

14.1827 [ 14.4641 | ILeud )1 ¢y oS3 —

(2) A Jso
2001 (e doiajl) B3 JMA ) Judadd i) (uld] Bangdl iy L) il
22020

Phillips-Perron (PP) Test Augmented Dickey-Fuller (ADF) Test

Prob. Differen | Exogeno Adj. t- Prob. Differen | Exogeno t-Stat
ce us Stat ce us

0.001* | Js¥I Gl | ullll sl - 0.001* | ¥ Gl | <yl sl -
10.9221 * 7.57783

6 7

0.001*** 0.001** | Js¥ Gl

5.43071

5.40938
2 0
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0.009** - 3.80881
7 3.62646 -6
8

0.001***

- 0.001** 7.58942
8.15699 ) -9

4

HEVFY TS
LNX2

0.001*** Js¥) Gl - 0091** JsY) Gl - Pyl -5
5.84756 5.84266
5 7 LNX3

0.001% | Js¥i o : 5 < g
3 4.37660 sor074 |
7 5 :Qm\)&‘
LNX4

0.001** | ds¥ gl

0.01 oo Sl Ligina (ggicee die &2 ** 0.001 oo S Ligina (g5ine 2ic Ally ***

(3) Ao Jss
inglally Alfuaal) Cind) Cilpgiia Cp il Jalil) LG) @il

Unrestricted Cointegration Rank Test (Trace) Hypothesized

Prob. 0.05 Critical Trace Statistic | Eigenvalue No. of CE(s)
Value
***0.0001 83.93712 112.3278 0.656813 dida JalSS 32 4 ¥ None *
**0.0038 60.06141 71.68757 0.544144 SSY) e Baalg d8e At most 1 *
*0.0337 40.17493 41.83559 0.408677 A e Gide At most 2 *

Unrestricted Cointegration Rank Test (Maximum Eigenvalue) Hypothesized

Prob. 0.05 Critical Max-Eigen Eigenvalue No. of CE(s)
Value Statistic
*0.0161 36.63019 40.64021 0.656813 4 fida JalSi 2293 ¥ None *

# 3k ke

0.05 oo 8l gina (s5inee e Aa* 0.01 e i Digine ggie die A** 0.001 o o digina (s5ine Ne Al
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readeatl LLa ) JLad) &l (4) a8) Jgan
M\ By bl Breusch-Godfrey Serial Correlation LM Test sl

Rad) e

z\e}u&dﬁ Al (S 5ia L}u&d\ dqadl)
4ginal)

2.888655 0.5161 0.674415 F-statistic
Obs*R-
5.809654 0.4662 1.526309 squared

(5) a2 o
Breusch-Pagan-Godfrey alaiiuls ¢Uad¥) cpla cild jLad) gl

Kl Mol

<2 Ggiwa | duguaal) daadl) | clady)
e — Lginal
0.281946 05523 0.603302 F-statistic I
Obs*R-
0.918245 0.5317 | 1.263241 squared

Scaled
2.976355 0.1025 4.556324 explained SS

(6) oy Js2>

(g Hsdal) aganll Julail) 73 gall Chuagil) dBag Aaidla (ubiil Ramsey RESET il
il e Culll) 3ol axe g dgal

Lol : Al
atgua.d\ LJM!

0.955595 0.613182 t-statistic

0.913162 0.375992 F-statistic
1.209793 0.588620 Likelihood ratio
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(7) & Joan

(SFA) isdall sasaal) Julail) 7 dgai alaiiundy illly J9¥) g dgall) Aaii

- frontier LNY LNX1 LNX2 LNX3

Iteration O: log likelihood —~15.134828
Iteration 1: log likelihood —15.090941
ITteration 2: log likelihood —15.074475
ITteration = log likelihood —15.070604
ITteration = log likelihood —15.068836
ITteration 5: log likelihood —15.068396
ITteration 6: log likelihood —15.068195
ITteration 7: log likelihood —~15.068174
ITteration 8: log likelihood —~15.068128
ITteration 9: log likelihood ~15.06812
Iteration 10: log likelihood —15.068113
Iteration 11: log likelihood —15.06811
ITteration 12: log likelihood —15.06811

Stoc. frontier normal/half-normal model Number of obs = 40

wald chiZ2 (3) = 516.23

Log likelihood = —15.06811 Prob > chi2 -— 0.0000

LNY Coef . Std. Err. z P> z| [95% Conf. Intervall]

LNX1 -1554962 -1323362 1.18 0.240 —.1038779 -4148703

LNX2 -64317 -2101091 3.06 0.002 -2313636 1.054976

LNX3 -3120541 -159797 1.95 0.051 —.0011422 -6252504

_cons -0851609 1.070421 0.08 0.937 —2.012826 2.183147

/1lnsig2v —2.084482 2236192 —9.32 0.000 —2.522767 —~1.646196

/1lnsig2u —13.69385 T724.4269 —0.02 0.985 —1433.544 1406 .157

sigma_ v -3526635 -0394312 -2832618 -4390693

sigma_u -0010627 -3849315 o 2.2e+305

sigma2 -1243727 -0278153 -0698558 -1788896

lambda -0030134 -3873591 —.7561966 7622234

Likelihood—-ratio test of sigma u=0: chibar2 (0l1l) = 0.00 Prob>=chibar2 = 1.000

- frontier LNY LNX1 LNX2 LNX4

Iteration O: log likelihood —16.397796
Iteration 1: log likelihood —16.358214
Iteration H log likelihood —16.343112
Iteration 3: log likelihood —16.339583
ITteration H log likelihood —16.337975
ITteration 5: log likelihood —16.337444
ITteration 6: log likelihood —~16.337359
Iteration H log likelihood ~16.337299
Iteration B log likelihood —16.337285
ITteration = log likelihood —16.337273
ITteration 10: log likelihood —16.337271
ITteration 11: log likelihood —16.337268
ITteration 12: log likelihood = —16.337268

Stoc. frontier normal/half-normal model Number of obs = 40

wald chiZ2 (3) -— 482 .02

Log likelihood = —-16.337268 Prob > chi2 - 0.0000

LNY Coef . sStd. BErr. z P>z [95% Conf. Intervall]

LNX1 -0724059 -1260032 0.57 0.566 —.1745558 -3193675

LNX2 -8685735 -1687204 5.15 0.000 -5378877 1.199259

LNX4 -1518006 -1434678 1.06 0.290 —.1293911 4329922

cons —.5648948 1-140842 —0.50 0.620 —2.800904 1.671115

/1lnsig2v —~2.021019 -2236248 —9.04 0.000 —2.459316 —1.582723

/1lnsig2u —13.06868 481 .2855 —0.03 0.978 —956.3709 930.2335

sigma_v -3640334 -0407034 -2923926 -4532274

sigma_u -0014527 -3495794 2.1le—208 9.%e+201

sigmaz2 -1325224 -0296398 -0744295 -1906154

lambda -0039905 -3524351 —.6867695 -6947506

Likelihood-ratio test of sigma u=0: chibar2(0l) = 0.00 Prob>=chibar2 = 1.000

- predict Y TEl1l24, te
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(8) A Joa>
(SFA) (isball (sagaall (hlatll 7 3sai oty ally GBI gz gail Ani

- frontier LNY LNX1 LNX3

Iteration O: log likelihood = ~19.307109
Iteration 1: log likelihood = —19.289176
Iteration 2: log likelihood = —~19.278439 (not concave)
Iteration 3: log likelihood = —19.277891
Iteration 4: log likelihood = —~19.277618
Iteration 5: log likelihood = —-19.277592
Iteration 6: log likelihood = —19.277566
Iteration 7: log likelihood = —-19.277557
Iteration 8: log likelihood = —19.277552
Iteration 9: log likelihood - —19.27755 (not concave)
Iteration 10: log likelihood = —-19.277549
Stoc. frontier normal/half-normal model Number of obs - 40
Wald chi2(2) = 410.65
Log likelihood = —-19.277549 Prob > chi2 = 0.0000
LNY Coefr . sStd. Err. z P>1z| [95% Conf. Intervall
LNX1 -4333688 -106982 4.05 0.000 .2236879 -.6430497
LNX3 - T725962 -0598306 12.91 0.000 -6553304 .889862
_cons -3769841 1.198415 0.31 0.753 ~1.971866 2.725835
/insig2v —1.874014 -2236843 —-8.38 0.000 —2.312427 —1.435601
/insig2u ~11.9422 379.9399 ~0.03 0.975 ~756.6106 T732.7263
sigma v -3917988 -0438196 -3146754 -4878241
sigma u .0025514 -4846961 S5.1e—-165 1.3e+159
sigma2 -.1535128 -034a3624 -0861637 .2208618
lambda -0065121 -A4877941 —.9495467 -9625709
Likelihood-ratio test of sigma u~0: chibar2(01) = 0.00 Prob>-chibar2 = 1.000
. predict Y TE13, te
- frontier LNY LNX1 LNXA4
Iteration O: log likelihood —26.514993
Iteration 1: log likelihood = ~-26.509194
Iteration 2: log likelihood = —26.504613
Iteration 3: log likelihood = ~-26.504444
Iteration 4: log likelihood = —26.504362
Iteration 5: log likelihood = —26.50434
Iteration 6: log likelihood = ~26.504317 (not concave)
Iteration 7: log likelihood = —-26.504315
Stoc. frontier normal/half-normal model Number of obs - 40
Wald chi2(2) = 273.99
Log likelihood = —-26.504315 Prob > chi2 = 0.0000
LNY Coef . sStd. Err. z P>1z| [95% Conf. Intervall
LNX1 -4668987 -1289698 3.62 0.000 -2141224 -7196749
LNX4 -8174679 -0801402 10.20 0.000 -.6603959 -9745398
_cons ~2.463769 1.41128 -1.7S5 0.081 ~5.229827 -302289
/insig2v ~1.512691 -2237526 ~6.76 0.000 ~1.951238 ~1.074144
/Insig2u —10.80705 238.889 —0.05 0.964 —479.021 457.4069
sigma v -1693785 -0525123 -3769589 -5844569
sigma_ u -.0045007 -5375825 9.6e—-105 2.11e+99
sigma2 -2203365 -0493638 -1235852 -3170878
lambda .0095886 -5419737 —~1.05266 1.071837
Likelihood-ratio test of sigma u=0: chibar2(0l) = 0.00 Prob>=chibar2 = 1.000
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