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Digital Transformation and Cyber Security Strategy in
Lebanon: A Practical Guide.

Moustafa Noureddine, Ph.D.

CEO, Micro Tech Solutions S.A.L.

Introduction:

Digital transformation is probably Lebanon’s best hope for economic development. This underutilized
resource has been idle for over 20 years, living in government strategies and ministerial power point
slides. This economic potential will mobilize intelligent labor force, and it will require collaboration
among private and public sector, creating a massive need for educated labor. It is probably the best
hope for activating economic growth potential, reducing deficit, and attracting intelligent talents that
will be lost abroad otherwise.

In recent years, the government efforts to activate this digital economy potential of Lebanon have not
been a secret, they have been bundled mostly under the implementation of reforms required under
CEDRE program and the hopes of improving the electricity economy and investment in oil and gas
opportunities. These three programs, 1) digital transformation, 2) improving electricity economy, and 3)
oil and gas revenue are probably the most opportunistic options for rescuing a struggling economy at
the edge of collapse. This paper discusses the opportunities in digital transformation in Lebanon, and
guidelines for implementation strategy. In the last section of the paper, we look at a use case for
implementation to illustrate how an organization can undergo digital transition.

The cybersecurity challenge:

One of the biggest challenges of digital transformation is the exposure of cybersecurity infrastructure.
When files are stored in cabinets, and servers are located in locked rooms with no access outside the
premises, it is easier to feel safe and worry less about cyber-attacks. However, as soon the larger
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internet is at play, cyber strategy becomes a core requirement before any digital transition can take
place.

The Lebanese government has been aware of these challenges and has combined both cyber security
strategy and digital transformation hand in hand. “We have done something special by advancing from
a state of zero strategy to having a national cybersecurity strategy after six months,” Lina Oueidat, the
head of the ICT committee at the Presidency of the Council of Ministers, tells Executive in September on
the sidelines of a cybersecurity conference.

Confidence in the governments’ cybersecurity measures and transparency in the use of personal
information are vital for gaining citizen’s trust and for attracting more people to do business online.
Such trust between citizens and governments is critical prior to implementation of digital
transformation. There shall be laws in place to ensure citizen data is kept safe and laws to protect
citizens in case of data breach.

The international view:

The combined strategy of digital transformation and cybersecurity is certainly paid well attention for at
the global community. In 2019, 27 United Nations member countries committed to a statement on
“responsible state behavior in cyberspace” at a UN General Assembly session. Based on the notion that
digital lifestyle has become ubiquitous to drive productivity, the member states emphasized the
criticality of irresponsible cyber behavior by any actor being it a state or individual cyber-criminal. The
member states pledged to “hold states accountable and called for voluntary collaboration with other
states to uphold an international rules-based order in cyberspace” (1)

Lebanon has proven not long ago that it is not a total stranger to the importance of cybersecurity and
digital transition issues for nations’ emerging economic fortunes. At the end of last year, the Lebanese
government was one of the first 51 countries to join an initiative of French President Emmanuel Macron,
the “Paris Call for Trust and Security in Cyberspace.” Signatories affirmed their commitment to
international legal frameworks and their applicability to digital environments, among other things,
reaffirming their support of “an open, secure, stable, accessible and
peaceful cyberspace, which has become an integral component of life in all its social, economic, cultural
and political aspects.” The group also condemned “malicious cyber actions in peace time” and also
vowed to “welcome collaboration among government, the private sector and civil society to create new
cybersecurity standards that enable infrastructures and organizations to improve cyber protections. (2)

However, as of today, Lebanon is stacking at the bottom in terms of digital transformation and
cybersecurity strategy. According to the International Telecommunication Union’s (ITU) cybersecurity
index of 2018, Lebanon was ranked 17th among 22 Arab member countries and 124th in global terms
(2). This low ranking reflected the absence of a national CERT, a computer emergency response team
(CERT)—a vital entity in national cybersecurity considerations. CERT will provide benchmark advice and
assistance focusing on cyber incident prevention, handling and reporting. CERT will also collect and
share cyber-threat intelligence within the country and partner sates. Therefore, Lebanon must undergo

314



serious infrastructure investment in order to enhance its cybersecurity stance and then move forward
with digital transformation implementation.

Implementation Strategy:

Implementations of a digital transformation strategy requires the confidence of clients or citizens in case
of government agencies. What prevents people to use digital services is attributed to many factors,
examples include:

1. Current services rely on digitizing pre-Internet paper-based business processes that are not best
suited to the digital era.

2. Most services do not offer end-to-end transactions, instead they offer part of the service and the
require the client to go through face to face in order to fulfil the whole transaction

3. Lack of digital signature implementation. This is a blocker to adopt digital transaction at any
organization.

4. Services that has been independently designed with its unique user interface and set of
assumptions. This leads to inconsistency in the user experience and causes unnecessary
confusion.

In order to implement a digital transformation strategy, the following are list of principles that

should be followed:

1. Create a central portal, a single-entry point to navigate various needs that serve the customers
or citizens, in case of government agency.
Such implementation makes it easier to locate information needed, being it in government ministry or

agency, or simply a commercial store serving their client needs. Today, for example, there are hundreds
of government web addresses, where information is organized according to the internal management
structure of the ministry rather than the service needed by citizens.

Another important issue to address is the reliability of the information and the services provided.
Having stagnant information that are not up to date or outdated reduces confidence and pushes the
clients to visit physically or call by phone. Therefore, portal information must be up to date, reliable and
written to address the day to day needs of the clients.

2. Set standards for clients centered information
A number of standards, guides and frameworks focusing on areas of high importance for citizens and

clients such as cloud security, use of personal data, digital assurance must be mandated by government
agencies in order to ensure confidence and data protection. Without such standards and regulations,
data privacy can become a major concern and a blocker for digital adoption in various agencies
especially banking. For example, setting a data privacy law will ensure that businesses and government
agencies do not collect customer private information. Other examples of standards are data exposure
laws that require organizations to inform customers when their data is accessed illegally. This is usually
the main driver for organizations to protect data, since any exposure require embarrassing
announcement to their customers, organizations tend to protect their customers data to ovoid such

315



scenarios. In the USA for example, most banks decided to move to the Cloud to avoid embarrassing
data exposure scenarios with their customers since the banks are required to inform every customer
when their data is accessed illegally or potentially stolen by hackers. The lack of such law in Lebanon
drives banks to ignore hacking incidents and focus on fixing the problem that caused it until they hit
again, there is no marketing hit due to relaxed cybersecurity platform.

3. Transform transactions to be digital by default.
Proactively transform transactional services to be digital-by-default thriving to make

service’s convenience to users the top design priority and to be more responsive to their needs.

Bearing in mind that digital transformation is not about digitizing existing paper-based processes, but it
is about inventing the best new “Internet era” way to deliver the service.

To achieve this effectively, it is vital to have a user centered approach with emphasis on customer
conveniences. In some digital transactions, the end users end up with duplicating the necessary tasks
to complete the job, one that is digital and then duplicated by cumbersome paperwork. Such
inconveniences lead to blocking such transformation.

In digitizing services, an organization must adopt the user’s perspective and look for innovative ways of
improving the experiences of clients and businesses. This involves challenging long-held assumptions
and being willing to remake products, processes, and policies. To digitize a business process effectively,
it is recommended to digitize the entire chain of activities that make up the process resulting in a valued
end-to-end multi-stage transaction. There is a need to streamline inefficient or hard-to-automate
business processes before digitizing them.

The digital organization also must recognize that not all members of the community can access digital
services equally and that consideration will always need to be given to their particular needs. Therefore,
the digital should be the default, but also the non-digital transaction must remain available for those
who are not able to obtain it.

4. Plan for cybersecurity from the beginning
To protect its digital assets, any organization must invest the time to know the cyber risks, be clear

about what to protect, know the threats to protecting against, train and educate staff and keep up to
date with international best practices. Cyber security risks need to be comprehensively addressed and
adequately mitigated all the levels: infrastructure, software, systems, people and processes. It is
essential to have a growing cross-government cyber security capability to strategically plan and
adequately prevent, detect and respond to cyber threats. Digital transformation to the Open World
must be secured through:

e Building capability to prevent, detect and respond to cyber-attacks, manage incidents and
secure services.
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Pursuing a systematic, collaborative and comprehensive cybersecurity approach that embraces
international best practices. This includes continuous security enhancement to network,
product, system and application security as well as operating within a strong governance
framework.

Guarding citizen’s privacy, providing transparency in the use of personal information and
ensuring that security is usable in digital services.

Raising awareness, increasing knowledge, promoting expertise and strengthening international
cooperation

Improving the technical, legal and cultural means of preventing and combating cybercrime

Case Study:

A good case study to reference here is the digital transformation strategy for Lebanon government

agency (the name will not be shared due to confidentiality). The study looked at transitioning the entire
agency processes to become digital and the vision is to become paperless. In order to do so, we looked
at the following execution strategy:

1.
2.
3.

Digitizing internal processes
Digitizing transactional processes
Implementation of a central portal for information and access to services.

Cybersecurity remained a horizontal item that covered all processes, it is front and central to any

digitization process. The following are processes that the agency will consider as they embrace digital

transformation:

Human Resources Automation: A full-featured Human Resources Management System that
manages employee records, benefits, compensation, leaves, promotions, discipline,
recruitment.

Payroll Automation: Fully integrated with the Human Resources Management system as well as
other modules, Payroll Automation manages, calculates and reports on employee salaries,
benefits, income tax, vacations and leaves.

Budget Automation: A solution that enables businesses and government offices to efficiently
plan and manage their yearly budgets and financials covering estimation, formulation, hearings,
execution, reporting

Assets Management: A solution for the management of physical assets used to manage all
types of assets, perform asset and condition analysis, enhance the efficiency of assets, provide
advanced reporting including location, status of repairs and maintenance records.

Stock and Warehousing: A full featured stock management and warehousing system that
manages items, shipping, reception, access, control, storage, and reporting.

Accounting and Finance: A solution to manage the accounting and financials of the
Government offices covering financial reporting, bookkeeping, regulations, budget heads and
control, auditing, and reporting
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e Physical and Digital Archives: A comprehensive Electronic Document and Records Management
System for the management of the entire content lifecycle of the business or government office

o Correspondence Automation: Full featured, document-centric Workflow Management System
for the automation of Incoming, Outgoing and Internal Correspondences.

e Meeting Management: Advanced Meeting Management Solution to manage committee
meetings, from the agenda preparation, to attendee invitation, meeting agenda items
discussion, commenting, minutes preparation and dispatching.

This plan helped the agency establish a vision for becoming a digital and paperless organization.

In conclusion, the purpose of any digital transformation strategy must guide the digital transition of
public services in Lebanon into an inclusive digital society where all citizens, businesses, government
departments and organizations can benefit from digital era opportunities offered by digital
technologies. The strategy must radically improve way of life for typical Lebanese citizens to enjoy
speedy processing of typical day to day transactions such as opening a bank account, obtaining
government records, signing a sales agreement, or depositing a check in the bank. Such transactions
have been ubiquitous in many parts of the world. The last time | personally deposited a check in my
bank account by physically going to the bank was at least 5 years ago.

References:

1. https://www.un.org/disarmament/wp-content/uploads/2018/04/Civil-Society-2017.pdf

2. McKinsey Global Institute (MGI). A future that works: Automation, employment, and
productivity / 2017 https://www.mckinsey.com/mgi/overview

3. LEBANON DIGITAL TRANSFORMATION STRATEGY, 2018.
https://drive.google.com/file/d/1Xxcae5moWkdyBktLCfQ OPxbr8lejjd7/view



https://www.un.org/disarmament/wp-content/uploads/2018/04/Civil-Society-2017.pdf
https://www.mckinsey.com/mgi/overview
https://drive.google.com/file/d/1Xxcae5moWkdyBktLCfQ_OPxbr8Iejjd7/view

19 -2848 i) 1) daa ol ) sl dpadil) 5 Aelaial) JUY)

(Bl g Ly 33N Cpall Guadi ag <1 2 2 3 giSall

-~

dadia

EJAAAM &_1}‘);“ % A.J.Azj\ Allane alidag @ @LMY\ @)U\ dgh
da ol o) AaLuYIS Ll o 5 ) shane dalud Led aading ) ol duals diyiall
L Bl (Ao ¢Sl 3yt AT, ASHE LT A0 el e A sioall
i Lo (A asmy Do ol gl AaLlY) aladin) o &l @is ol @l e
OV AL aetael () e )Y sl Bleae LS gadiad) Jla )" 10l Lo (8 Lt Liamy oy el
Ciin b A garall agu¥) A8 530 Lol 50 o -0l slay alasiadt MO J8 ie
Onbaall Jsall Cin Jag gl) agall 8 dpdiall Coally caw Lo DA Cpalaall gl 24703l
Apall 5 pealls 1 oK Y1 Aadlall el 3 Lkl alasial cGualusall <) Suma 3 sellally
Ol skt Mg s Ll am Leasa (B AN el ale ) e selhalls (ol
| 5ald Cua’ caxy Lagd Carineall ad 556 (8 Lgaadiiad 5 Al Dpadlad)l ojaldl JMA s ol sl AallY)
Ha Al aall e ¢ selally e gy sall <l piadl el il | sk 5 colie 52 (1000) 4l asassis
Ac guiall 5 s AY i) g Gl all e s e

Aial) 8 Lgie (IS b pdad Ayl At e ST A 0l Chagd o pdiall 0 3l Cpe JsY1 diall d g
¢(2009) ple y3uall ) 35kl (2003) ale skl )35kl ((2002) ale (bl s b " 5 pAY)
(2019) ple il Ug )5S G 1 als F9(2013) ple Vsl el

1300 g gl g bl pall el 38 5e - oa sl Gl Y1 e S 5ill s 03 Uy S laledl Shittp://www.almesbar.net - *°
.2020/5/10

v.Berras&G.Greub,history of biological werfare and bioterrorism, clinical microbiology and infection, volume - 1w
&b « Http://www.sciencedirect.com/science/article/pii/s1198743x14641744.:0= & 20, june 2014>
.2020/5/18:5 L0

L0 Fa )5 €2020/4/11 e oinall 3 :Be Fpsia 2 a5 4 Aalud dua ol sl o5 58l ¢ hittps://m.annabaa.org>arabic. *
.2020/5/17

:2020/5/20:5 3 g (el jledl) dalud s (WU http://ar. mwikipidia.org **°

.2020/5/11 33 g6 <17/ 3/2020 ¢allall iy a1 &4 61 il <Arabicpost.net '

319


http://www.almesbar.net/
http://www.sciencedirect.com/science/article/pii/s1198743x14641744
http://ar.mwikipidia.org/

Cipary Jeld Jady 3 dligy S ey Ol alSally ol gpuall Glitha (e 3l =3 i

Al sladl da (s 5lei Ladie «J Y1 ) oaaiall oo Aplall) T V) (Cpagiall Galelall aaed (e daill

O b Aelaia¥) ol Aabaii¥) ol dpulandl aallas Giny O (b e Gl glate (e g AN
ilaainall Bl 5 L) ol Lgiaghi il o) s dliy sl

LS Baaae 4l Claine G 1) seana 3ay ol (5315 (8 (g A ) 0,23 o) (31 Ll 138 )
Jaill 84y pall s alal oyl allall gy dualle 3 aa ) Jsad 8 ABldl da sl gl g pall
Dl addl BMEY A8 suse e iy kel ) AA3 ) Jall Alle adag A all i et
408 8 (e Lgagh g 3 jallall sda Jalail Y glaall (e Baall daa (381 55 o3 DU (figaall 3420
Lo iy W jlalase &l oY (adigall (e ab e 5 daua clale 5 cplaial clale 5 (ol Guaiiag
Gae Sl A paal g dplall o geall e Slals (&l 4y s sl 5 4B 5 dyaall § dpadill 5 e Laia Y|
Lo oelihaVl o lSA 5 (5 ) Joall o183 5 5183 (3 58y (AN G sill 1) 7 & o 23le (ali e W ) 90
e o ST e g dliila 8 4 puad Clilanial Guae s LdsS A0S 5 ks ailall el ) laill Ledy
pladinly s M a sl Saall s ol g sl € Sl e WU Lol aa ) e Jaall
Ay lail) dpalall aal yall (e 220 ) g gn )5 ol Aalaiall asaliall 5 (3ilaad) Al 0 A s ll gl
L 3oLty 5 Leldal cp gam gall 130 3dai jall Clplamall 5 a8l gall 5 oy yuatll 5 sl a5 Yl
Dhae & clelaall g o) 81 e dailall alli b a il das ol sl g A o) gas gl SV 48 jre Cargo
Adiall Walaly Lo laia ) 4l 8 <l it (e iani Lo g e sall Lgila
A8V @Y gl # e ot e e eliyg
fdadilad) oda cilibmia aa Cladinal) cilelii Cis -1
U598 dajl Lgabla ) dpcdil) g Lo Laia¥) JBY) & L =2
flgaian (pa Al g UV el dadlsal Lge L) (S Al cldY) A L -3

anl o dnadinall Lo gl Jlae 3 Cpaigall s Culelill g3l 3 Al all oda aguii sl Jal) daa]
Lebielia ypuadi s Apm sl gl o al) 6l Apusdill Al dpeLaia) Al 3 Jomad S cl il 5 V)

sl e

320



Lo dagiiy cligysS daila Jl b Claainall Ledad Sl Zial ) (5 ) shall Alls dag sdl jal) ad g
il ) (e Al ALaSa 2818 Dl all oda 3l cla e g Apalia) § 4 s dpeLainl) il i (e 43l
gla ¥ o dasladl oall 1 & jee 8 dalall e il g gmgall Jpn ARL) Zabiall

O L s L dua priall o grill Apudil) A1) 5 Ao LaiaY)

;a.ub.ﬁ\ Glathag
3 il all deaiall aladiu¥) oam Ao )Saall ol daginall coall Lyl Goais ian ol gl el
PMgiln 5 2 0¥ 35 ) (5355 S La pans 5 28BN Lpal) LS (g L e gl il il
el s Jus pall o aly g5 Juaiy) dagii 8 A1 e Jise ol seda (o3 Jadl) Angii 58 ;Y
T e LigsS (s 4dla Lo sa La YL sl 192 oldialy (s Y1 ()5S0 5 ol ad) o
A G jad Al Jsall g Caial sall e A dpe Laial
Ladla g Caalie 4525 Aadie ) Al Hall apeadi &5 cLgdlaal g Al jall Y slad ¢ guin 3 s Al jal) alud
Adle

Jon S Consall jgaaiyy ligy o€ Gy ae Al cBlelil) Tl (J5¥) Gl Jsliy
el daat) saclusall Y aal anid Al Gangall Lol (19 2 583 D o) oSl 5 gl g guall Y
¢ um A sbiin Al clalinay) s Ladall | el by sS dails axy Lo da il cilaaill 5 i 3Y)
Ledlaal g Al jall Y s

gl aa 4 pdad) cdle i) Jalad) 1 oY) Eiaal)
By o laall slinay o5 B jaalld Je 5 san Als ye alel elaan ALYl Ug )5S ug b auiay
Sl e Len i ClS Lo () (B (o ALV calle Jgo S0 (5 5ina A Joall oS
A 5K A gpead Al g aall  Aadl dpa peadl) o L Gnd o gl conal ¢ AV B etV
i)y Anall (5 sinal) o plaial sl aaad JS by 5 (ELSIY) ol 585 (315 Glall (e Lk

.2020/5/12:3 k31 Fa )5 bS5 -4 ol s s hittps://ar.m.wikipidia.org ***

52022001 , pan Aslilll &y padll lall Gagds 50 6 palbeall 4ily i s Juas¥) sudl g S jlae a2

321

-1


https://ar.m.wikipidia.org/

Vg aSlall ¥ cCipmaall Vo sl ¥ lgie 2y o) JEYT 5 A sanie Lualle Gl (<05 e ¢ allaldl
Axala dlud) 40 S IS Gl (g )l 55l Y 5 3l sm sl ¥ prall W5 ST (o sSadll

Lo e s ) eaadl Jaaill Y1 il (e Jaladl 4500 3la ) o gdsad) SladiV) 138 (s
b el 3 saill Jd ay Lass cadlin Jal e it s 431 4 iy o el als dlale 44l of Siay
Gkl ¢ 5 Eagly ddbal) Jlaal sy ally cdll gl haad s 1 il g 4lSLi Ja g adl ) Jias
ol Taies LS s stiall eyl i) Cagllls e ghan cdinall annlsi o Ji 4l 5 430 s (3l
el 5 ol shaial 5 ) seay 4 ) cile) yal 133t gla G 55 5 pe dadd el & e 3Ll (e Caagl
OSar Y sl sl Cilall g il s g oGl Jaaill 1 il 5 Al e el ciladl Slalaiae ia ye
sty b calstly ¥ (550l plad (S5 Aald sl el Wl (il ighoall y Jiall ¥) 4diaai ¢
sl 13 ) Liaiia G 5l adl) Hladlly ) jeaia Gl Sy ¢ I 45 pal T Siia 0 Y
Lig o8 Aadlad A ol gacal) g du o gaen gual) JEY) 3 ALY Cinal)

Lt S8 Bamia Ll 5 ) (e eal) dail) Sy tdm o gaes guad) JEY) 2N
1ol S sanlll (6 ginal) o -1
S a5 Ll 5 LUyl 5 cpaaallS e sall (e aall b AlSll) 2 ) YDA Ui )68 daila cdiaall
Al s ol Al e bl e baas il Al alae DU dagm (Jsall e by
(Jsall Al Apalai®) 5 dae a1 4l 84 )aa G il o) s (S (52l 5 481 & ganall
Sy s sl Jo 2
3 ) sall e (o yull jlanll A Ay i) Cgal 50 ranll ) sl deliaiy elaay) Jilsall
LY Glmaally Sl aainadl Glawses dga o GlegSall @yl dua dpla®y)
Ll Lgilea 515 e sl Calide o Claainall 8 Alelil) Cilgal) s Gl 5 Lalall Clu all
oo laia¥) AS HLaal) sl A cdsall (e S B aed Cbleay s AT Aga (e A dall s danlandl
I35 JaY) 0d ga alle el g AS jidia dpal acal e laia¥) JASH Taae 335 (383 Caaga s
(il aainall a1 Gy leall i IS G aaall sl y Y e Al s Gl A
Ad g pally agie Lubual oanall Uil aes (8 5 950 oaalall Ll o cpe shiall S
A1 5 el 5 il Jal so (S0 aai Ay 3 cAalilall s2a da) gal 4l g dal) agilads | sadd Cua
Aaal) Akl gall g olaiil) 5 clulaill a5 Al e eand @l uaune

322



Cpliaall Leisis s Wil ddaasal) sladl iy ) plaia¥l slae Jay 1 elaial) 2ol o
COlelall e g e Unlall el adinall s ol U dpe o) sLalld e 3Y) iy S0y
b Jaiy g5l 138 e Laalas Tola Lo g i La L) sS Caan (K505 ccilad il 5 8
Lo slaa o il slie) il Al apes il je de 3 ¢ eelaia¥) aelill g auall jaall
Jelil) dalua lgan cualiiy ccida am G o) sha clsad Gua I3V dia Leilgl e
Juai¥l 5 Jual il Jaai sad Joaill s cdaasill agilaladl o iy Sail 5 cansl leas elaiaY)
AV e shia Glail) O ba sl s g pmall ey pelain¥) dual sill ClSuE e )
slall Galad a1 EY) G Lelaia¥) clelilly dag je adiaall s ulilly g laiaYl
8 A giae e OV gaiy e dgdie alel Ll L iy Lae Sl 0 ga gl Jag i (e daylig
Ul () 93 Be 53 sall Jsall aan
oS dsla ae dadladl L) b 081 Al GedluY) Joall (e saddl da e Dl N
Aag yall a5 clalall & (il elaa¥) aclill ) 40 @l s & L) s
8 Aclaall @l glall 28] 5 dploae ) 2l sall Jsn clBaa¥ly ala VUL (EIVIS) el 13gy
& il aadally 138 5 cdaal I dpiall G Al 5 e laa ) Al dgal g (8 agraad (bl
Sal) ) gzt g agnal) aisll @ pia g dalilall Jagd g 1) Jaad puad ) xSl A gall Cilga 8
DkeYls
s pbad) g (5 2LaBY) (6 ghsal) Jo -3

JS Gal g U5y o€ Aaila duim L ym 2D ad (o 523 (2l i gl) 8 el e DUl ISiaY) -
soall <y ¢l ) BBl 7 s pad) s aatusal) (g yal) HLES (e aall 3 il 5 dpalall LKLY
sl Cidelia® oGl 8 ab il A Ml 4 & lad) cldee s SEAY)
ddelian 5 Hlaiinl 33 Lgy el (Al g hall (plaiine agld (e S JS dylagn¥) ol ) glall
b il o3a die ¢ l3al) & (il il JAAN 53 ganal) cHliall (gl il A o (uSay Le cagll g i
e Nal 5 agl deladll (s S

OV sl pr el AV 0 Gaa sdguliad) AL A iy daSlal) sl alud oo
$sine VY Alee ) aeadas Led (peagall Ji (e ) pal) gl )y Cosbaall )50 (aliiy
sl i 505 A smenally D5 jiall 5 cagaila s s agd) sal (Ao 3 aiuV) 5 agh in 53gn e yre sl

323



el a8 AaSlall Cdil) alud Taaad s dledll IS 7 sl 49 dlan Mgl JSGl aay
Agpadl Gl (g )l 8 A g plaal) el aal (e Taaly ol Aala (adiagall
)l Adlia GaSay Al aY) ol oS 48K, aludll G ghaie daglia s (il Lgiag ca sl
Oe Lo and Loy bl uadl) S ja oy 3 jeds 3l Aabisa) il bl Aa (Agadl
s callad) J s dplpnd) dadail) Calisne Jadil daSlall cillaldl g dadail) 8 45 alassl 5 sl
b dan IEDY Ui jad Ul Lyl 5 Lilday 5S desiall Jpall (8 Aaval g by gy Chdeea’
8 S gyl LI (e 2all 3 )Sie el jal AT ade g cpidal sall alad Lagile S jpuad
LigsS Cngoiy ol () d 4amd J (e psagll canl 3 )l (i s il Y )
Lo o o snill Ao Laall 5 SIAN (8 jdais ailsll o3 5y Lagh dpaall yeday o i 4yl 8
AL sl Lasy 4l caludlly gl Liily Jlall jsalls alsal) md (e 4l Lilaj
(Gaandl o ldiaY)

Oe ) i ) bl J8 e 23 @Mely auall sl ool 1 paainall (oY) Al
2ag5 5 Aladl A lldy Canla Jl8 g A 538 djlan () 59 agilasus s Bl 5 agiiga 5 agdila 51 (ulill
agasii 8 & i cagidiana (3kg agilia Ao 5 5u¥) Jal oS JET A Y (aliaBy) agidl
Ja ) e LS A o5 A5 Aplud) YLV ¢ sadiall ATV Saall s el e Lulial
Al iy Catall g (o eV SISEIS da ) el shall 5005 )5 dae Laia ) NS Qi )
YL JYAY) s il y a sl Jlael (e 4l Lo Lee) gl calita A jally cal jasY)
REPNEON
o Ltanas Juat 8 il Uiy ysS (ug o L ae Al A 8 TS e ldi ) Gl ag o8
5310465 Ay g1 Jaall e Jhle Gala" sai ) Ml slaall LAl iy ALl e3Y)
il sall il eV alanil s e laia¥l s salaBV) Sl gy e 1k o s J<i sl
Leill s e Sl 5 halacd) @lli ¢ ol e Sl Ly i il salad) <l bl e a2 ) e
IS O ) Ll el Qalll Lgtinia ) el by sl 5 S Yl G Gaidal sall e
Yookl il agh sian dllaall (e agaih al s agiolud asrg al s ) Gl (il ol el
Adlgs Jh 8 e | griiay O cangy 3 gl S (e Liaaliis) @l () gyt agil o

srall g A (6 gl o -4

.2020/5/30 15430 G €2020/5/26 gl saea (ol & Al ewww.Lebanon24.com 2

324


http://www.lebanon24.com/

8y ail duadill 5 dpelaia¥) il all g dan il o paldl 2S5 :ailly Ll ) gedl) @l )
de i el 13 Gty ) Y1 ) Juall ) sl Gany B daddl £ 5Y1 5 o S cila 33
" oS a5l " gualidl) A1 05 ATL 2 gl ) Aalall A Gaally el ) Galilal
Oe g 2 5 Gl ccluatally ddlaiall o jlaall 5 latiaad) (e alai e 3 ke Guall 1" 5
a8 g P9an) iy alaiaW) g elulail) JDla) diega painall ikl e cpall of (o Lgdiing
Lo s 5 cLelaial Alaiall il (e Ao gana 35a s Asie V) 358 g caainall 5l 28 ddayl )
e sl 1 daial dlad) Gy 8l s Gesthall eSS U ey cla g sall alas ey
SOl aisia e g ol 2d) Bl Sl o & ey P deaY) eleal)
i slaliag AuglY) 5L slaal) b g mm aondy LS Aa)l b B Gl G ale
sad aaadi g Sl il daglaiey agSuaai s an A 25 L cgmpally il (e aedatal alp il
pf iy gl el g gl dujlaa ol JIYI 5 Babaadl 50 e 20 S dlgimy S sl
Jexd s dilala Jale 5 Ll 1330 W liiely &yl Jee Y1 sad angilly 3y el
LiSay LS iyl 5 adlafine anny IS celaad) (adall Da () S5 285 agililan (e 2l e
Cosall Lo ajaiy Glaas 318 ually a5 A ) 83 gl (e g oS Liail ) gl 138y
o) it & JaY) e 2l xS el s aded) e Al ) Jata s say 38 (52
8l s 3 shall (5 siue gl )y Anilall 86 Aa V) 3ae Jsha ae il AV cuilall e
il 5y 85y Jie de 3 likaaY a8 Aady 4dlaiies 8 SIS 5 o il Gl o8 ¢ il Jazal)
b 38 90pmaluall agal jin) ade 5 agl jeiul 5 agilaleal Guinall aca ed) Clie 4l G ¢ s il
O g e Al Claieall g cpall 5 2l laiaWh de Sl 3 8l s U cliadlall el
oAl A (e dilais adlen o Lo 84S S

8 aale o)) L) Lady ) ol jlasall aal (e sl G gy gall) Mmoo Bale ) -
G yay Lagh ¢l (oa yall pe Jalall & glaal 6l g ¢ oanl) ol il Clghana & Canall el 3V
S Y il g aSall @l dipladall e e ) Gl il Cllgdana sf ¢ oaxaill ) gl alally
anys Jeadly o sl Jliie) sfie Joall alaae 8 @l Jad a8y A3V e il L glaty Tay

0= 2001 ¢1da 5y ean sl il 5 Cluad 5l Agmalal A pal) s ¢ 52y o Aansy Fen i g latiaY) ale & 0¥l (s ds ol ™
.26

38 U= 2001 «1h ¢l sl cclilpuad) s SVIKEY) ¢l g laia¥) ale ¢ il s ul 5 gl ST g °

74 G2 1988 10k sy ¢35l la (a5 Aalall (s lasY) ecadad a2 1

325



gl (s ALy S (o e (30 %87 O Cam a3 Cpall il s g il (e LS i V)
A 1Y) colisl dgalsa A dnie o gl Ml Aleld e lail) aras P ok
dda gl dglels d saliiely Jagi pall ASIal sl (g Te gi daiaiy cail) oLdll s e iy

Al

.

O Makinall s AT AUS A Gadgia il i LE) cilailEl) i 5 el sall ki delialox

oy ) Ble G g5 JS Clainall Gl 490 giie Blaal ol &5l () eV
A agd o Ll ol Aalall ddeis Llay y dilua oty adhy adine JS @) (e (Sl
e o LS Guod o58 Jie A o WS Lpuland) ailsl gl s aidiuna (5 sina s aainal
OS8R ¥ G (B Al pand) agaan Galll L i ) AEDAY) clBall (el oy il
Calall (s el Y ()5 G wia e slsll O (g 8l el Al ) gelal duad daia Y
F90 5l sl

Leillay Al lailall (e Aa g0 G clalle o L g Uy ) S elig ) sedn aad (Jadlly Caaa Lo 130
Gacliai g dlgd ga sy e pudd pl glaie Lgaalil bl e GuSlal) dlasiad Ldl Ca iy g (amal)
O i) Sl Jals Joall o Lol i clonany s opnnl) (s Jah Gl 63yl 3all 4 yla
A e Jids i A€ V) sasiall Y gl el

Lead edai ) L) (iansy A5 0¥) Giany Jasi i A0EY) 5 daclaia ) daca gl 5 4 paiall jalae o

Lih 8y a5l el gl dlaiind ) LY oda (i e Ubals elld day 5305 o3 63 e Y
Jeal il Laib s e 5 wBle ) (A seda (sl Al il (e allaall Cailall e 3 ks il ¢
@ S e sl claally W oalae clad Jlly g paially Uy) S Ae o elaial)
Cray PR e Tl aall aeas o 1B Ju tad L cppisall Gl s 2 ) meadlal
ple JSG Jaa dual e paladl slad aagll (A aclad dllia (IS5 ¢ fina a4l bl
Ch oGl Al sl ) sl aeladl QLA (a jed Ladie Gl (8 el L laa
Ol ) il g ax il 30 gy AN Claled) el Al Luid 4 Gnia

:2020/2/28:¢2 )5 &5 ¢ 535 (51 (L) 58 Aganl sal canil) Qlall L5 cppaall o jaiiY) 5 (o e aVehittps://www.alroeya.com ™

.2020/5/22 )30 gl

.2020/4/187 )% 5«03 s &bl 1" aa Sl b o ia sie 1l ¢y il g )5 A5V @ e CaS cwww.diwanalarab.com

158

.2020/5/19 53V ol

326


https://www.alroeya.com،العرقسوس/
http://www.diwanalarab.com/

Al A sl clig )5S (g b Ledla ) A laia¥) daia gl 48 oLyl S8 jaas ab liicl
AEMAY) S 5 o ol g el g g jaill (e S il alies 5 ila ) el
Apand) Juay) Jibug g XY 6 sis Lo -5

el Y il gall dae 53 8 Tala) 1) 59 23l Y1 Jilas g anli 1y sl 5 Aladall (s 2Dl Y1 Jibsy -
Oidal sall (i sii (8 alel g g 0all 3 )0) e lgany Jaris g (e (el saall s dalall 430l
Aen Gl Ji 8 Adlaaals e guasall o Tam U, sS JLal disedls clslall oad
Jax Ay U glaa b cinne 48 Hlate <l L J (pe LIDinl o Lgia Liany aa3 8 (b Y 5 A
LS daila dgal s (b palily Cle Sall Joaad oo ulill e Lia 3 )U) 5 usiill (i e
e Jil s b Js iy Lo S Gadeai pdy Gl (s sl e 5 4 3Y1 020 S Waally
& g BN (e agreny gkl 1 deie Bl jaadlly alldae ¢ e laial) Jual il il g
(Gl LY B

)l A V) el L jlad (e laainall canldind 3 ) ASail 5 dniial) o ci il A -
Cun 8 e Slite Al 3l ol age 50 eelaial Jual 55 Jails 5 (e 4o sty Loy s B oS
doa sill g ALE YL Leiany Jia) Allg oo pmalll aelill Jady da3 5 jSIY) Cliaiall Gidaldii g Candad
Saalil 5 usdill oy Sl Al o Apaly 5 A8 Adail Cay in) JAY) Lgiany 5 ¢ gl (g0 A8l
de giiall i s SV Cll ) AlaY) 5 dse sSall il sall (e el sldic) (e Sliali | claiaY]
microsoft team,google class iy Al jalill s ladl sl Jia 3 pedll Glanlatll
Aalitiall g 4] Calaal) (st g Adlaall B jaall JWS) ey e Jaall la e 5 room,Zoom
L ) Sl Aiall) Al (8 Ciea e dglgals (Al @il Gan e af L Lala g )
Cuia 8 281 (A Aelids VT ey 5eS b jeal e ) caal ) Aaliall 3 ) gall 408 Ja o il g
ekl (o LS b Lgtian el U8 el b (B a5 59 S0 Ll
o sm i WS Lyl Aaliiead) slall (B Y saaall slall JE Je o jhaa s doalisy)

Oz (R 58 S Lol V1 ) g pea (50 clgal) elaisY)
Wk s Ln 1Sl pa LgiBBle 8 LS Al Lidla ) bl LuSaiy) (any 2ai Jilially g
Lelda¥) agilidle 5 agiba blail o lgind a0 of cellainl il s e e Yl
o dal (s (omdll el saall (s oo Guill dia sl w830 sl Lo any dg puY
Gl ot gl S ce) g an o aainallg 28 o Ak g il gy Hdn 38 (g3 5aY) cpslas

327



i) (380 gl alamil g B pud) Jals el M) 5 ¢ elaia) Jual il a8l ga 5 < i) e

S0 gl s sl 5ol 5 e Laia ¥l
La ol ool Y < Lals

dadlall b gl o) il @l gl (i gl cgpally Gl SN Cagylag A gY) A ae
(oo landl Casall ad g i La IS 5 Lt Jaai g 4pasdll Lgilala) g Ciladinall @l slos yuaili 5 cddaeLiall
OseallS ¢ maall jpanall 3 e U1 (shed A5UTL 3 s A Al A€ i) 8 Ll o ul
Alal) alia) Al A oY) e W e s 19 28585 ¢l SISl Alas) ) 511 1 2 5u¥) Cugall
D38 A A Y La gl S o seie e Gl USGLA 3l e e ) i) < elal
gihaia e g Al LS sla ) bl @b il g iy DU dabiaall Gl Caall Al Jon Gl
Letia )l Clia) () 5 egall pald LS gludl) Leuals Al ta -~y dpuadi il plaal )
el il bl Ui 4 )3 <l s Jasi 55 Lgld clge ) 53l 5

Manal) elisll Letas ale IS A5 dnslgnl) ogoall Ldlas Al dudall SV aal Jaly
(SIS oa MUy, S

8 Ly s b e (Y 5 iy (50 gl 5 I Cane Jul 3 sgnall (gl g (Y- ]
D) aa g Y OIN eadiSS o) Geaddl Al sl S Y cda gl sl AaLLYT g byl T ]
Lo gl sad) AL KU 1 ) ALYl 138 agudil (e plaall g jladll elgd) aithand gy el aylaian
s aiall kg WA (Ul e S aae ) LSS LI (i jall (¢ gia pall Ailias 5y
G2y e dag B Al el Ax 3 Vg eabiaall dlae 3 IS 1Y) L 48 ma oo gl sl ~ O
Us oed oAk S A n A8 adinall Jodii L) Js ad (pubiaddly GBI Alls Jasi i Y 5 45 5ha
Vs bl e CaS s e i sl il 558 ahal ) ALY coly gl LIS e juny i o
A As By (ge dah Gl o gAl) 5 GBI 3 ) Caaliay s mllae o) 50 sedas (i ol gl 5 i 3a gy
38y Ll 4y cplaad) e g ailile oy camaa Jo Casdll o cands bl dalgn A
Lcsis oS dsae et ¥ oelgll Dlaa of LS 2@l o il haxazall ol ) LS clgll s
Coglall 3 3m Lgadlis s 5 giall laghaall ¢ b cislalal i Ll cpn ) il shaal
o Ul il Axiall i yat gl plaally Gubun s Sl 5 o gall o)) LS il 5 Lgia 3
Al ) il 3 5 Las minll e liall Sleadl 38 5 S5

328



& QY pazag Al s Lig ) sS ug il e liall g foaliall Caaall dais 1dwdll) dasall Jale -2
(2 gall g ) SN 5 o pall (e aledl s o gall e daalil) dadall (e Alls L caaal Allal
o 12 Baxrie ol par 550 ey AN el Dlaadl (e a3 3l Cania g G Blaldl gl
A il g e Caddill Caagy edeall Ciaall Caplal Sl goaaill aae g gl (e Al (S
& e cagle 3 lad) (e daia g 4y aSaill Al laS Cliball die 5 A bl A3 4l gaal Caadll

Az alilil) g aaliaial g4 Jsalll 5 edeall Caoall Lilas
dieliay Alpadd pailadl bag JAT 258 (e calias dpnsil) daaall JUT o ) 3LaY) aai s
A 5 gl 358 J1g) a5l dle JSa JBY) Gl jelat g dlgigh ol Lednia il
131 ) gaim aty ol il i 5 dgiliia ) Al o lai ) gile 5 g pall |5 puial Galisl dlligd
Ailae JS5 3 oY) Lesall slia) dmy aldzY) any 2l gl H)SE old Ul 4 s
s Al e (e Lo @i Loy s W ailide 8 438ada ) gea Goob o @l AdUa
AVEPUECI PRPREN ] SPNPLIENPRN WIS SN PR B R N PP B EVS) PRPPTS
Y il JalY) Lo siad g anaa By jad () sdumy dgliie deda 1,08y ol cpdll (alaiY) W
Ay 5388 Ladie Lages Alinll odlagl s (o g il 138 ol agdil aifa g il agh alagl () saodaian
Ml (e 2o W) Bl s 455 Le sl Goa ol el Caiall 13¢) a9 53 sl 31 aal
anLiall Gl ) 30 ) (g2 (s Y e sl Cun b i Al Eall 5 a ol Aelen yiladl
O s 5 eaall elaill Lgxa adniy dann -l 5 48 gl 5 s ) laical aY Cuaadl dilae 8
(sl
Jia g cillabinl s Al la sy sty BB (e LgsS del e 813 A UV &l JS )
GBI 5 GBIS auds Gl el () 4 jad O Ll e clean sl gl sa e Glal) Sae
oo whe Ulaly dSjall 4 dasale salis el Oagluslls duslelly Glasyly alal
ol s palse G el alleldy Jlgdl any () ja¥) Gl 268 Ny (ullly ) gadig pualall
Al lEea g el el i 5 el g laa s Jhaliall gla ol 5 g ll) (las Jie Al pus <o
AV Gl sl e la e 5 (5 Sl 165 ) adll g il S gl

B Y1 Al ol o g sl Ol jall JaaDU 1 AEE M) g LiMEad) & glad) d3a) 9330 -3
il )Y Bl e (Al 5l AR ey el e A e alial) e ) dlle (Saiy Laplal)
yaiad dglaia e Auailite LS sl gad Yy oAl g ¢ saY) pla o Adlie I 23l

329



Sl alaill s Lalis ol ine Lgd a0iian 5 Aol Cilalgia¥l e Ll g€ jad sl Jai 3 dll

iy il 33,0 Leie dlalad 2 il e 3kl et il cilayY) iy dhidl e

o) 3l ada (e Al 0 A3V 8 Jean LS ¢ HlagdW) ) 4y Joall Cie Lt g Lgaais e 4530e D)

4 0 clelailly 28 ane (B Clel ya) il jedaall g hlaleSll ol y5 ANl ) gall o) 5

llaall T8 g il g o el s 3,8l CVLal de ghae Cld jual IS " jlaally jaall o) jial g
Al 5 Akl

159 o sSally 48 Jale aaly lgila laag cilagSally A8 aal g il )sadl) solai 4

Gl oy o) 485 Jalay il (S0 Jadi e 1385 agdslaay (il T s L Lals
338 cllia CilS (lgiladd 5 Al gall g (B A8 (e dddle da jo el o] IS LalSe adl 50
sl adlay dalaie e GLS sl Jsadll JB damady olall BRI saa Qi ol gV e
Cyeds i cLilday g Wity Al 8 LS QOB (ja et deniall Jsall ST (o oS LdaaY
Jaly ) (el JlEil Cad o) 5 S daaa il jal) 3A3) aae g puatilly Leagi Ay O gual
pellaal dasSall s danall 350 s () ket bal Ciga g8 Cun il L s2gS e 125 A1)
S A el ginl (A A gall aas e a2l e Ayl 5 4 sad) Jal) S ja Gl B aa juua
Oe il il E¥a e liad LS uilal sall Aana e aliall g #1591 SaY Guiill 5 )
Llen alel e Jiay Lo a5 colisll 1oamn 5% o e JAYL @il il Jon oo JS
4y ) ¥ 19(asn) llad) AlE L 2a Y Ll Jeay 8 s Y celaiaY) <)kl
A e 8,08 ddalu asa g o 4l 0D G0 IS am a B JSI ol <ol
el diall el ialy (ulil) al 3 5 Janll g aldail)
Gl dilals 8 Lla TH50 cuall el LS bl lladll Caaly o) ildadl) -5
db A aliall Saall ) guiga (Slay pall ol 5l Gan ) lad (IS S5 agillas (e cadadl
it A el el GBI elie (3 o liel mueal) (o &) Jae OS5 clig)sS el
4z o L @l Mailal o gl dlaxiul) ey ) el e gl 2 e Ledie ¢kl sl
Ly g sSms Uiy s8I0 S el Cll 200 8la5 o " allall s amd il el i sasiall Y ) st

Cunall Ll (g @Y1 s lall il Cus Cume 05 F ) Wl EY) ol oS Mas

LY G5 . 2016/2/20 ¢ 59 Camad) (JSI aa JSU Gpa g 55 398 die elaia Y Siall https://www.moZitona.com '

.2020/5/16

330


https://www.mo7itona.com/

e re Jsn Y slaall & platy Glilialdl aied Ulaag Lo 138 Aadia Y ade dala Y il
Llad ladll & o o Jad el adaal) Jsall 5 05 548 5 Al gall Jin Chloaniill 5 Jalalyl
bl imjlas 138 5 03 5m 55 2 a0 Blaad T s Lk 525 Ul (1S clig € Al a8 Linalas
Ol e ey (A1 aY) sVl (5 ia e g lially ol Ll A sall Clabaiall 4 el Lo aae
il all 5 Al ol 3l ciladaial) ity g agile o (puidal sall 45

Lo dad gial) cilbaadil)g Lig oS dadlal duludl JUY) e (alddl) alddi odallil) duagal)

L2

U g 08 dadlad dnlad) JBYI cpe galddl) il oY

ASY) Slel jaY) g lal i€y U ) S Anila e dealil) Aplull jeliall (e palall

Al e gue Baelue dpdi LI 385 o LS a8l Ja 5 Aulkall 5 Al A5 pally wiaill o
Azeadil) Ao liall andy Lay Hhaill Ll g ) a8 e deadl 5 "l e (e

) Bl Aol ptaly calady) Relaa¥) i)l & b 5 jledls g snll o
V) pen Jday s su e Jeall b Lens Ll Cag SRl ae Cailly o gl
Aaliy) cile Uil

L) Cath g5 sasanl el s Sl e a3l aled JNA e I e 38150 o
L e 5 sanadl s (5 sixall g LUEY) Baiail 5y 4l

a5l dpusdi i ) gmy (il gall 2] el Jla (B il sl Ale U 58150 M an gl o
A (e Jainally g 4sny A5 Balating) g 4dlilas (e canadill

s Gl aalaall 5 @l sail) JBA (e Ui )5S dadla olad aglie 5y (pidal sall ol o Jazll @
e pailsd Oy agins Aen (e pein Lo AT ) g 205 ABMAY) il elin) e Jaall 5 cJaal
REBSEVES

a5 Cuani Al COSLLN duliall Jslall slag) e e gSadl g Jsall J (e Cufiall Janll @
ZooAl s s ) gan g (o) a8l 5l Tilaia | paead Can ) e g ¢ ST (g a3l Loy Uig )5S Al s
Aldaall pleal) Jab aia

s Juiial) b dad gial) cilbaal) (L3l

331



Go S s a8 Allall Ug )8 el e s Al amy IS gy () el jai LS Al lsay

LA (e pan g cdgalall culyimll ) ohati 88 cdaclaial) il sl oY) g Apabai@y) ciliall 5 cululudl
O sl ) ey ppmns e ) Ge S Gy Sy camy e el Aedail gy e e g
Alee 8 Ll Te o s Al o ) 8 Loty Dl "Ll IS5 dailall o8 () Ade Taxy s Vi)
Dbl o] ey Vs Al g dpalall b el AS e Ciladinall 5 Glas) 00585 (Ml 5 cady oSS
o8 Jadii W 55l 55 oYl g albaill g A g sasall g A jall asalia 8 ST Julaill o 38 5 lalosall
Lo shadll a5 LS edga g Apluad il o (LT o3gh caudally Aldinall 3 ja sall Y1 441S Lalal)
DL By (530 rmny Aliaiil) gile 55 L) jlue daaiin A5 el Ll Slalaiy 5 diay 2l
5somally et Alaial a gt 38S Jlo (i gall e sSall Ailatind 44Ky (e gyl
Cuald Aallad) alaa¥l Cold Aaad) sda Halami o cool i 13) Aalia) A0 el g Ay i s
O Sl g ol e YOI ALLEN 5 5 jladdl cilaal) o3a dgalse 3 13 dke Le Y da KAl
a8l 138 e sl Y5 RISl JL 5 Al eJlall g Agal e (B Ainall A0 sall 5 sl Cilgal
Al
Blaviay Caad " S0 " o3 (U5 il A o Ay 8 allall s 019 - S Aaila 58 sl :AadIA)
allall 4l gy Al ain gl sanill ga oLisll 138 (ud s cledl ki ol La 58I je aal (e Leall Al Sl (e
Gl S aie By ghad Jo Y Le lligh ¢ &) Al g Apaliatl g dpdi g dpelaial 1B ol s & i
dile Cladine el 8 WA o daalil) delaia¥ly Al cled 3l ) jlaca¥) dapdall
o a5l e kel o Y oDkl JalS J85 ) A sall 3hadl 4 g a5 gl ) g
s asn Gadamall Gagad I e s S Slidariay G Glad¥) o i Al AS3iuY) shall
-2 68 L ATy daa sipall g sall b el Al g pall (g pil) g Ul wilE s o ) gal jpaii A8y 5l
Jae ¥ yaa alle G 8 gagun 5 | sagaid 19
148 8 galul) gl yal)
o

2001 ¢1ds ¢ s ol el g CVISEY) ¢l g laia¥) ale ¢ il g iy gl dlidl ST -1

Al 4 peaddl Hlall daada ()9 5 ualaall 4ily phai s JuaiY) | g lSa jlee Gpes canadl -2

2001 , yae

332



1989 ¢10k ¢chg ym ¢35 il Hla ‘?m‘g‘j Lokl oy oY) a2 calad

-3

Aalall sl 3na (o o dens Raas plaia¥l ale 3 o) WJa ols s -4

120014 g ym c@‘}jﬂ\j‘)ﬁ.ﬂ\j Sl pall

A g SIS 28) gall

oo N G sall g Sl pall Jlasall S e - on sl gul) la Y1 e 58 5l s e by S il
2020/5/10:3_ 3 &6 http://www.almesbar.net . s s SV 1 sall

oo i 2020/4/11 ceinnall &) : Jle e 2l ya g Aid dalul dga gl (i al)

2020/5/17:3 w3 )6 <https://m.annabaa.org>arabic

2020/5/20:3 )30 &5 <http://ar. mwikipidia.orgos Y& (Jalill jleall dalu g oLl

LY &5 ¢« Arabicpost.netos D& 17/ 3/2020¢allall o pm G Ay gYI las]
.2020/5/11

2020/5/12:3 b4 &6 <https://ar.m.wikipidia.org oe 26 (banss g -daa o sn

3k &6 ¢ www.Lebanon24.com oe 3 <2020/5/26 gl sa (ol & A
.2020/5/30

D8 Qe @S g Agalsd oadl Ghll W gaall daiYls e gnd el
2020/5/22 3L 30 &6 « https://www.alroeya.comgoe & «2020/2/28: gl

DA gagie Gl ae Jls (B Ba se e g pdill m B Al @y as
2020/5/19 =330 &6 «diwanalarab.com oe & «2020/4/1 87k

oo J&2016/2/20 ¢ i s Gpal) (SN aia KU ga a3 5 usp die claia¥) Sl
2020/5/16 1330 &5 ¢mo7itona.com

-9

v.Berras&G.Greub,history of biological werfare and bioterrorism, clinical -10

;0= & microbiology and infection, volume 20, june 2014>
&8 «Http://www.sciencedirect.com/science/article/pii/s1198743x14641744.
2020/5/18:3_430

333


http://ar.mwikipidia.org/
https://ar.m.wikipidia.org/
http://www.lebanon24.com/
https://www.alroeya.com،العرقسوس/
https://www.alroeya.com،العرقسوس/
http://www.sciencedirect.com/science/article/pii/s1198743x14641744

(il dnaal) B Y A A a) (e ) il g 31y e s

Baly g dmals MW dalge M 3 A

Aoy sla) B (geaall LAl drinall Glagy dire (e LgyeS dndla ciillai) (2019 Hlall 4lgs b
Cilehal a3 L laylinl e ally Aailal) ol ~lea ) allall Jsa o LESH Cae sy Byjanall (0
glad g Al cleladll ey Loy g daalailly dadally Laba@ g e lin) sall e dajla
Lalaie il Ggy Lallall Jomn (e Lo alal Ll Golaally cilaalall Zadle il Gus el
Claalall Hla lsasal Gl ke 1.5 s 6l copadaidl 50 %90 o ST ol ¢ s
DA Gyl Gales clbels aids Jal (e (2020 (UNESCO) aulils dlgx 190 8 (ulaally
Apaletl) lassgally Slog€all o paell il ¢ anlad) i bl e dadedl) dalyll IS8

g oo adedll el alad) JLSY ol
Gy daledl Lipedl) culeld ¢lig)s€ dadlal (heatll 3 alledl Sladd) oo aullll dosSall S o
Cilscegall JUEL lehal cidanl cadde 2y (2020 cdansyll) 2020 13T 15 oyl 6198 asussall

clily calally Aol Jail) Jilag caigly . eldally daall Al 4l Lo eliul cdalally dalad)

B9 peall ¥) Joaall wie alas gl  Aall ¢ Uadll ciyjey ,oulaally Cilaalal

334



el (2019 ¥ O3l = o) o) el e SISV anail) e gl Clssgall’ Gl e
Ladanll Mgally dpuh)dll maliall aads Ao asiiy w2 Go adadll Ao " bl alaally dugll 8l
S paaind (Al saxeial) dig AN iliaially Lailgll e 5 camsl) QL 030380 DA (e 8354)
AalSY) Jaball calide dladll Jadig (2020 ¢ o)) "daaetl) didaall haind Qe b o)
QYT Gl e (sag +(2020 cpele s paalyl ¢ dlilae igk) alally el adall il
Sl eige [V oadla il 219248 sag caglilie el o Tgaf ool ol (DU

1(2019/2018 ¢slaiylly) dalally dpauyll 'O aulidll cilaslal)
i Cag cam e alaall iats acal claag cliily Dalat ol Lalall Cilaalal) (s il

alail) acs Bang J€ e (LAU LS5 dnlill) daalal) 8 Sl alaill 3650 45 018 La clpalaal)

192, (Staff, 2020) 2 e
o SN —aniise paage GlSan o Al aall A B a8 Anllll dealal) Gageads Ll
b Aralall 4y agi Lo () aguans (gl 3 LAl s daal Joa el Caandi) Gum el laally oLl
Ll cghadll 038 JAV) agumns 3l (pa (B lgie aalill Cann Y dula) sglad yoiey carall 1

Al leelad) o0y b 3laia 8 1) Ay s 5 A0I0Y) ol jpall & 5230 A8 511 138 e a3 o110

Lalal) 4alll) cilaslall 8 cpiailall Cpmalal) COUall Slae ) gead slall s &sall 5 g0 3l 3 all e saeal 3 Alian ¥ 5 il il 10

Al

) (s IV sl 3505 S g e sall Jsn il saall (e a2
https://news.lau.edu.lb/2020/rethinking-virtual-learning.php

335


https://news.lau.edu.lb/2020/rethinking-virtual-learning.php
https://news.lau.edu.lb/2020/rethinking-virtual-learning.php

Gaied Al Aaalal gy asit ) 2 oo el Baba ¢ Liang camiilly oLY1 (8 DA Dy
1.'\35” C).J.\B c&w\ (K¥Y &E} L@ZJE::\ ‘";"J\ d.ﬁudb C\A.J\ Lk ul..}.\]} 1.@31:\AL\:1J ua;.d 62\:\4019 5cb§

(A dga e 5L cdga (e DUl L jles el A (e leall 238l CalESauY ddia)

Gl gonge dadiall 3 (ayed caludl das)ly dedie ) A8)s0 Liald ¢ mesall 138 a3 Jal (e
G 0 el (ayet ey eBadiaall Cand) dingiag ¢ Jnd) A8yl Jlse 8k dal (e @il clglsn

A LA (ans ) Jgeasll Aiadl) gjlain) (po Wliaas
sclua¥) dxal e

Glacdall o aaall caly ¢ bl Gyl linled b callall 3 Taas Tl ae (e adadll ey ¥
Juag dalail skiy Laadyll Clinglsi€il) gaill gl pay o oadpll mladll Alle §yoliiall duaedl
slnd ale xday (3 palall Ldle 3 Lglalas (S Y dadly diis 58U 028 (he dra cilasladll

-(Technology, 2001) <lwé)l

cns e pbel) gt o) adiel 3 il skl 1 Ce Sam Al Aalalll cilaalall (S5 )
a33us Learning Management Systems (LMS)  alaill )2y dadail 4l ulal) & lguanss
Aic Laald Glaala dla 53 (2020 «(Nauffal) copy) ye dlgall (aes aasl dalide Sliaia
e %30 % Lgmns IS5 (B aleill B paall LU Ciagailly a0 e (S sl

Jlaad) s 4 oY) Lgilgha shan )y Lo dslulll dadlal) o fos 8 .cumy) e cfpealadl)

336



B g UL CURNT7' Yo R PRNEX JE PEVON RV PRRES WON - YD
Cage ) Jlguadl 8y5ly vy lldg cdigndg 2y (e alaill (938 il 3l Yl (e Lialiioual

Abagll 4851 238 anle S5
salaill g GlSal) g b gl) aualial i

b aal e GSally gl asgia Jaly callall Jon Bl aaliall (e Tae s oo aabail) 5 S8
a3 ol Gy gl Gliassally laalall Jin 2e e aladll Jsis pe it lua Gl S aaladl)
cagl) Hlaial e i dglla e et O ) dalall Yy clld o Gadal) el clalasia)
Opalaiall oo Jall LS aula JS& jie 9ed e Gl du e alall ) Llilad) el
el Cunw Zolall Al Gabdng Laghilie go samll GUISH ) Jgeasll Cag paally 2gall s
S 6 b Ayl Bl o abeid) Jseas iad aliliad ey (GOl daaladl) Jolad) sl
S sl P el of ope Gllall Ko [A] Bl o) et s Layd callall e
33aly Ba V) Chall (b lgmaw Of gadiin ¥ L e o ST Bpualaall Jealsill adlgay i)
Aaleodd) 33 Y Gum cdpalanll Loadll aJaag alaial) o Alaldl) agaad) day e alaall gy AT LS
Apgh liaat dey (e alall slaie) miig aggny b Wle agiamia Yy cdide Gl A8lE f dde
350all JUig] (Sar ¥ LS (2020 cpele 5 paah) ¢ dilae igk) (gadiall S el Lgagy Y 38
Jaiill ASya Capadng 485l latiall eDlgind e QBN (2020 ¢ 2h) "am oo adaill alel )

Aoleal) 038 Lgm g A £ill pal) Aol (e Loy

337



sinall Gaii sllae) ) Opaling ¥ Gums 53LAY) aga (e 2 (o ailadll il (af dal (e
&5 8aaly e (gginall dlae) ) o o liny MY el (e dahide Cileganal ) )Sia (S0 adanl

Gl jas )l Gl 8 (gl Cass bl Caglll 6 Lladhs Jalsall 228 L3aT 13
oo B e e sl o gy Bsha am e adaall )8 il caghilia & DU YT
i  Jolall aalS 5eladll o3 Jodlly Lulill) daalall Gty i jie Lo sag  Alaalll s Lgilafie
(2020 cagtil) 10 gyl (il e aalil) Jaral)l Canias ol (e dailE agdUa s3LLY) dla
S muagily FLAl Ge Jeail seladll sda ae¥) Glise (ol Caaldl iy (desie Gl (A
G odball deliilly Habal) adeill daaal e 2020 L4 22 3 ASpundl dinda Glo oY) (S
o eV B e ol el aledl o juaily 3e) e adeill Ly oo DUl SN Jlealyll Gla
3l 2l e aleil) Jig ¢ a8 Cuad glod Cilaaladly olaal) cilel 13 oS8 L BN Jlaad )l 06
$08 e B ASBIL 585 et ol et Badd AlseS b aghadll et (e el ey . Y

(2020 ¢aa¥l) "Ly
(Aaild 3Ly Ul (o Jeagll Ala a0 delad sglad il cany (e addeill ) 8yaladl of el Y

b A (231.215) ¢ Sde duady oliies W Gl aalgy oliie s Bn of Jpadll e b

S Bl (ol zla bl Aaalal) 8 Jase callls Call 53l ((80000) agie ¢ el el

x5 0 el A GUBY A 501 55 o oyl (530 (gl gl (Al Aralal (o) chad 13

338



e gl o daclall gt Lgilsals Lalll ks e pe ddjaal) duant Cilajhine (e o
oo aladll Gagiey B Lol cabaall 4 ey e Al cbaasll pdng L ealandllg

mld S il s le IS lla
el 5 (193 Juctl

@ Bl Shaadll Caan Y @paldll Cagyhall b dala e e adaill ey Al Al Ll o)
— a0 e adedl) Y ¢S] Jelil alaeily Ay Apsleai®) basil) lgies cAlenll 028 lggalss
Ol e (gSally elan¥ly Gl Sl delill e i V-8 e ) alks
LA Jladdy s & Ol Jagha i ) sSLYly DUl g Ll deliall Gle gagy
Blad) gl (e 05S l) Canansg e gig plaill ad <l LalS Juab )l (ge gsil) 138 o1 ala);
k) adetl) IS 13y (2013 caly) eililly alelly 28 (3l Boally Judlly S Aayyla AL
Aaall) s Ju ol e o aaleills (A8S el e ails i ol GlaV )y clahall (e dis 321 38
o delal) o el e daysll clyall a6 LA e JalRl W) e Vs ' el (e 43S
ey )y e Laia ¥y A jal) cliglial) (pe chids o WA ¢ uail) GulSa) sa Ly - Cpaalaally UL
(JENNIFER DARLING-ADUANA, CAROLYN J. HEINRICH, ANNALEE . sl b
SV AR daudil) g lagy) s b Gle s delil) JISE) of ¢ ) Y Leas .GOOD, 2019)
0 o bl Jgawr Y LaY) 138 L (pisnnn e Linay Loabea) Giia) e Sl S ud] L

LUl el Je il Vs

339



Gain 090 iyl (g Allaty) Llaall Jo¥) ayall 8 2as e adedll Dlee Jall o3a (b g

iy el Jaalsil
dipu Cladd g dadl o 441S

050 dalad OISOVl aild cdaulio dbialgs din @l e an ge alaill A jelas IKeYL IS 1Y)
W) o 9 Aadaal) Aleal) Jigeds A Lgisadls cAanslyiSill 83l YIS cJaalgill gl
) Dleall iyl dolal GUIKY) gy ddeall @b las dasy LS Lelsw 3 o Gl
Joass Gaayy Linslsis clpal ol o Logiyai ) d8lia) ccifill) 3Sud ) Jouasll 8 ( alllalls
O 8 lalyas) ) saaedl salpall (S0 aletl) ililaed Aale Ayl Lgadliads derdl) a Lagale
el o3 e Jsaanll 8 5uS Gligra @llin o) cjelal (pala J<8 GO byl ale (K4
Led Aendl) jeas Jaeal 58 Lipall iy ol o 2010 alad) 3 jola juji el AN g
Aoyl e Sl pan) Soel 50 37.6 Mos Ljgd daxdll jaus als 3 ss 200 om (e
D92 9.21 Jaear lsall U o V) o 00 Jpenal) @lSed e gl dend LS ey

. (Cable.co.uk., 2019)" _alall Caviaill 4 159 cagll dbina claaall
( & v S8

340



lse e cailigll da Aulill) daslall d JgY) gl ey A0S (DU Lgalll Al dleall Cuaa i sl
Aaie LI i o e OO AL saly cLay) sl ledla ) elasy) Jualsil

(2020 coluV) Aol daalalls pald Guis e "0 30 02 e
105 ol Bl (s giaall

Grinall Jigan A o e adaill il o Ld Gaw (W calladl Jon Mall alail) iliaage ins
DA 90 e waall il a8 L Adeal) Jagadl Dol 86hadS cdiad) Ciligine ) gouladl) anlSY)
acipe yeaad) ¥ JB i o lgiay chady alie ) degaaall iSH Jisad (8 clles 2l
alla o pnll )l gl ey (Jladl . (McKenzie, 2019) (swy Pearson
Garivn 5o % HA s Dpadl BUY pfaaiall G o o daad)ll Slelaan) Giuasg
Allall s gsana o hlse sl 155 Jsa ol 41,5 sa AKLEN aadiianss L alladl 3 1072
oy allall (gginall duas 1% ¥ () (o)l (pal) (sginall Jeag a8y At Ogala 375 Al el
Ao o B YOY ale 8 ki % 1,0 L) culS Ly YoV ple di dlld (e ST ainy
A5V 03 (2019 ckailall) bl oyl (ssinall o Yo TA Lo Aupalaty) Al B (sginal

apad ) Sl Al ¢ opad) eyl (gginall Cann sekiis Cginall G logiy T 50K B ) s

(Culbion Aused) € o) Aaxd I (4282 180)cdall G Jusdl (ga o LN (e dpaed) 2385 dadd e Gl 3 () gamala) Ol Joany'®
Ll ety Al 440 ) ALaYL (MB300) Sl s s il Aok

5 Sy gl odail HAN ( gaaall A jaiall o gas N ¢ il by uall caill?®

G sinall Jads 585 ¢ 538 515 em 5l (i S o) s (el IS By jall AL (5 gima (5T adls paall o)) (s sinall 1SS G a0
i SIY 5 bl Ay IV A SIS Akl Ay SIY) ilasal) g et 51 a8l m e (5,15 15 (gt il 5 5oL 5 oalel
A0 Aslle g a5 5o 5 a1 sl el i clibal) s 585 ilima ) iy LS el 5 SIYT Al 35 S oletll
(Dewachi, 2012) Aea yill S jaa 5 Afall GAS jaall 5 4y g2l

.dﬂy\lfﬂ

341



Seay) aasl) (e ol %2 o g ojal) Allall 8 ALl Alis g K1 dal) deliad (A el
G 3 e SN Hal daws o La lgie Ve cblle 4 aly @3 oyl il delial

(2019 o) ellia il delia ana o %40 (e 52a0l)

abeill Laie elaiYly Gigadl gl SO Gl Gl il sl el Aglas i
Dlgay oAb A duady A0S e daid) ol (geian ¢ Digital Learning Initiative )l

cralall alaill Aazade je Aaid) o3 (81 OM ey Audlad) pslad) aal (he el A

g A Glalain) b adlall adaill pacaddll el i)l sgina) dllaal Tlaig
Goine dolical (ol eyt s ¥ VW o 58S g L Bsadl Lo Jadll pe o)) (ggiall
b Auia¥1 AL L) Laaded el ardis Lo Wlle oy L UDL 8 Ladedl) lalall e il )
-(2001 <Technology) adxall clilkiiag culalal)l aa aedli Y (abe S0 Waa i e

< gUE  Gaant g Asad ) B sadll

Alenl el sllaal (ggiendll ) elegis TS e 8 Y pd) o)) gsimal o LlaaY (o35 L 8
sl sy Lo A Laad )l sendll b dpad) Alay (oAl Als 55 WS L oo Apadal
OsSlar ¥ cpdlly OoSley cpdl) G Aslesleall semdll  Lly Adgall VLAY dadiie ale oS
(Utsumi, 2011) "Closleall Laglg& aladind e gaally dijpeddl 48 ) 2920 L ASLdlg

Sl G (e i G daid Jladl) Jeag wgiall Jed (pm Byseana pe slgleadll (] ddaally

sl 5 IV el kit 5 yobaal) o3 s e slaall (g 3a110
https://dl.crdp.org/

342


https://dl.crdp.org/
https://dl.crdp.org/

Glahal) s il pelil (Jlad) das Ao 1650lS dadia Joo dahy 8 s dsaall coglail
V) e betl Adee Jgas ) Lol malidl dpaal (e a2l e adl (AS0aV) Goladl e aae B
ol ol Bals J<a (Lasll) 5gaY1 ol sl jgal) Luadyll 5gad Ol Dl axe o

-(2019 «Green) ' @l sgsall

b sl axe el e lage Do 35 LS (g1 plaall (3 Aale’ dpad 20l Soadll s ()3)
Joair &l o2 Gl clgiiloe ol Lplad¥) Zalll WLY) axe (g culail)l G ) Sl
Bala’ Bemdll 02 (O agans 5y ADeSial) ASAL dibide aBlge Ao g ALY) CufY) ceddial
Ligria oty catlaill (o goll 130 gad Jeatl) Calils dllaall COUlg 5LLY1 (any a8 dayal (Glall

(2020 Rasha Faek, Tarek Abd El-Galil) "sLigll il jhainl Jl 8 (saulail) alaill 5agal)

cg"_x.'l)'.'x.'my\ P 5:\1:_"\3\ 9 ‘)Pﬁ}_“ d};ﬂ\ " cﬁ.ﬁg 65\}1&.\4\N\ D) Wgw A (0 ?’-‘Lﬂ\ uL c«YjA Sj:aj
«Dlaalall s o adadll ) Jouasll (8 slglasall ade 8al) g caniasal) Ug oS elig HLaml cn
Dlia) dulKa) ) ddla) gy IS Jaly coiy) Ak dejug Ll adly cplo Jh & Ll

.(Rasha Faek, Tarek Abd El-Galil, 2020) "4 Ciilsag duad s caulss

Jonill e Osilay oSVl Crmy ) (Ll 58LGY1 Jady Uy catang (DUl gl jeasty Yy
peil (i Byshiia Lty Anat Ly lgd aalgm Al Joall 8 g caa oo adedl) i asudl
Al ol (3 V) O S8 el gl aai dal g ) ) Ll dals

¢(2020 \UNESCO)

343



el dpall Lo e (DD 5)38 (saa5 Wsang Leiaal Jsn (3l allad) 8 4l cligindll i
Jatig i) 55la) calgall dlac) tlgiag cclghdll (o dlaa e B Y 2w e mbaill B Al Glealg
el Al gl paeklly )y jaall (sginal aiaad) gdall cAamglgiSall Jilugll ilaglall

. (Nasser, 2000)LanlSY) alle & Lagl gl agalaziny

G T oo el Jon Afial Wealie a8 ool clpall Upany lials JISEY) aasl) 138 oLl
0o waad) Ly i Al gshadll e Aol @il b Gl s Saall e ails cJgdll Haan D)
Ao b il Luday ¥ celly (&1L awy iy ol bl Glall oy deali el 8 daadaill s 3l
LaliSiud Bl il Ul s 058 o Camy 58 lal) Blang L 5ysliiall sallall s3a Aad)y (e ¢ Laaa|
Jsadl e LY Jon e Fall Las Ja o dleall (e Base lisa () Lual 06 o 090 <l
Tl J b gkl o3 g (DUAly 53U 2y o plall duee il (ge IS (Slala3 S 1 I

© gl Aaliall dum sl yiSally Aol
148 ) gl) dagia

J<a el Al damgiall Clshaall (e 2aes Liad odlel g shaall i) e LY 385 dal o
s e —has o adiaad Blasg L ladl) e 22 e okl gaiasall Joa el ) : )
calS G L lgl) sasell (Sa Ll 8 am oo abell Ljaty sl §)pdie ApaalS) ciludyy —lile
Koyl Jie dleall cladaidl dug SN cliaially Al Lalall cYGdly ddadll Caaall

CliSid b 35, L Aagshdl Alad) ge A5 B csSU g by Jabas 1SVl Chusisll

344



G Aol o bl Gl adine 058 o) Wl ey Gl adiae was Allae ggiasal
Loy 4Dl sl ines ) iaal) a0 (i) ple and (35Ks5 Aitluc) aslally ST &S 6 (g

inl) pineS LIS o3 LEAY s A dsgiall cilae¥)

tdile g Gl Zaiaa

@l Aty Wl (s pay (yitieg Wl cppiie 20267 Galad) aglally oY) A0S it —
e Gseisy Aty Cillla 81024 dcgene Lo a3 Ly dlill) daalsll DU oy
J9%alad) s leey LS

Clshadl) e e el an (o adedl) dale glaas (lgialers Alias LI 230 5} cnsld —
ol JS ange Chaagi gy dal e Al slgall BST (e (Ll OIS - dagall
alall Laatie Ay p<ll diaie o Canagll 138 auag &5 (sag

SN 5585 alud] 2K Bam g duaieS (MiCroSOft teams jas Cagus Su) dcaie slaiel -

slaa) ce St A0S g il 8 5ale S Aped dngiy 3L Lalal) aball Cliaie oliy) -
faadall L)l Cilaidl agliay dilee Jigaitl ¢lgBluy S (DU (S0 g 5K
g5 Okaal B dealall LIS A8 b ALY sda e Adesl a0 ol s b Lsalall
Bl Jad aaly) o Claalsll e Jealgills agaany oy 3B (o) dualeill dlss)

.eg_fjdal daaalaril)

e a5 Esall g gl S all e aeal 3 Ailian s il il AUl Aeelad) il 8 OOl dlac ) a5 J e g
Sl g €Iy ol siall

http://www.crdp.org/statistics?la=ar

345


http://www.crdp.org/statistics?la=ar

g ol dey DU U8 e Wygina dagasl ot 3 Cilpalaall ey o palaall o3 -
sl axe A Ol Clldall a o) a3 cBpalall

sdiual)

° "

oo Wymal elldg clgd) Ugags Al L0Ual) dial) ALV aslally ClaV) 4S8 Laill ple aud JS4
add @l ) Gzl Landl) 138 A palae S lisdge (e dleall 038 Loy o ) cilialinally i
Sy daadal Suasll diadl) Bl S V) A OO )l g D) sl (ge OIS
Lelia¥) aslally QI LIS ALl S 5 agd Hladyl lgass ai s3lY) dald W .cal)

dadibical) culiant)
ey JidY) dall culSy colgad) Ao 3Ly O ) Jgeasll duig pSIY) 5jla) Lieasiul

L) G pall 138 FES mlaatly Ll Sl (B b byl MK dlall Jpeasl) digeaal

D e adaill Ddee 8yks Wlols (5 lainly Ugags <l

adyac aguin Ol Aisa lgie Jo¥) audll Laal Laladl 53 e slany) cl€in codal) 8yl

alaill Jgaity l cpdl) Ol Jolid B acdl) L4 Gt @A) gyalls cdaelaally dualgl) agills
oo ailaill Jeals cpdll (DUl O 2 a1 sl JUag cdastial) axe ol dijeal cann (e

a1 dgag e Daleal) 2o il Al Gbgraall Guali dal e el

346



OSS 4 Osalay and (o Ganadd G50 QY] IS 8 sELOU lan) sde Lgag :BALLY) §jlaiu)

Al paylai dgag dijre 58 LalaY) Blanl) iy and e SIS G o oSe sl L)
Aglulaals Lebisran 5aaall

W Bl 05 B Qe 13 o (oip clgilom B8 DA Ball palin W e aguan cuny 8
Blal 2 e ) Gyecad) Ol Ly ity Al AaSl) eba) LaliSia) Alglas alall pdalS
Sem Vol SLaeY) cpe (38T Lcageals S Glsnall o Lag cduail) oVi Gl (S A )
aic Al il I 28 4l aledl ae il (e Uing 4] deagion Lo asexs JKEY) e J<5 b
oaibad b L adiig .3 g 8 pallall olaiul (Al Ogab K6 Js 4 lple i sacld
tdalliiceall Al

ALYy LS dus Laial )y drasalst) Lisl

130l (130) s A AulaV) aglally QIS £ 530l 1) cilal A slany) g caslas

p A JKal) e daelaaYls £V agisa culSin a8 530,

ek LS 56 %38.55 &l %61.5 Lo elaa¥) gl cra 53LY) due cds

1 a8 Jgaad
o ptl e Eilﬁ;i‘tjﬁ 2 60 dsi Sl gl G BELY) die A8 g3s8 01 aby Jgan
dygtal) ot s é&fu&a.f:m Augtal) Lol s o LaiaY) gl
26.2 34 i 18.5 50 i
73.8 96 S

347




100

130

6
80 &b
5.
100 130 gsanal

130 = 5Ly A — Hlaiul goUainy) guilli : juaall
13

i

130 = 53l die — Blaiadly § ety gl @ juaal)

(3 A8y Jsaall Llail) %68.5 cialy Gua cAial) bl e LSV Lual delully @galaiall (<5

el o mamg 138 1 %53.8 Cialy Gy Cpuations Ao el ClE aelie M) A of o B

(2 ) Joaall Hlil) %26.2 s L Al daalally Lalal) Claalal) b

(elisl) adagslly dnalall 4l cas BILY) £33 :3 by Jgand)
sl LS| Al pagl | dste ced | @bl dalal) 4530
26.9 35 £ siia 15.4 20 gty o 5/ 35
68.5 89 doludly Blaia 53.8 70 B/ae Luwa B/ 30l
4.6 6 Dl 30.8 40 B aaa
100 130 §sanall 100 130 g anall
Nid 130 = 53wy die — Blaiall g hiay) gl : jsaal)

cillUally CdUalt dae Lain¥lg Laaualsy) dysgl)

Ol daaal€¥ g Do Liia¥) dusell Lapms o 45 claale Lady ) ilil) (panme A Jsall 8
tagd]l Cileyl (Al gl Jsaladiul (53l)

Slaial¥) gl 2 oo adail) daslie s L) 38 8565 14 by Joa>

23 o palatl) dailia

£sanal S ;
= S LY il
548 157 391 "
%91.3 %28.6 %71.4 =

348



52 23 29 ,
%8.7 %44.2 %55.8 2
600 180 420 -

%100 %30 %70 '

lla 600 = Dl die — Blaiull g URILY) gilil @ jaall

%91.3 &Wy) @i ((600) ddlay calls didic Lug S landl Iplaial cpdll e &l

= Sl ladl ) ale USs CA niiyall dasil) 38 iy (4 o8y Jsaall ki) %8.7 sSally

b Aagizal)l GLISH sagdn oy Al = 4l HLEY) Haas oS8 ) Gl gaaage Gl ail alall ae

e LaaYly Lol ol

pd Al S e dan 0 ailetl) (gl Cpdl e "%26.7 of Al el AT cile sgda i

2100 ol Gae ) Cpmg Tl (e

Gl g g sial) U e Al AR £565:6 a8y Jgan | aulaill daslie cos DUl ¢he dial) AR £365:5 Q) Jgan
N 230y 2d (e aalail) dalia s ) agd (B Lalg3l Aally s oo
o pall) day i o pabl
gsanall | N pas gsanall | NS |
NN e daalg 3l Alal)

35 s | 7 saly 2y 463 | 155 | 308 e
%25. %22. %77. S
%25.5 | %22.9 | %77.1 %77.1 | %33.5 | %66.5 &

42 5 37

Ol

%30.7 | %11.9 | %88.1 123 20 103

24 5 19 _ %20.5 | %16.3 | %83.7 ¥fessie

Nl DA

%17.5 | %20.8 | %79.2

16 0 16 : 10 5 5 )

. -

w7 | %0 | wioo [ 0 %1.7 | %50 | %50 I

20 7 13 "
%14.6 | %35 | %65 4 0 4 B af

%0.7 | %0 | %100

Slo asia g aldaill o/ sl I/ Jel Y15 /ol s /s i) £ sana 1 M JSEN e dsll sl ol o5 ¢

349

100 % 323 g il () sailtly ) Al 3l il ¢ gana



137
%100

25
%18.2

112
%81.8

gl

600
%100

180
%30

420
%70

graral

L) il g gana — Blaiall g i) il il @ jouaal)
137 = gla¥ pgd Gow 0l of g iall (1a

Dal) die — Bylaiul oAty il 1 jaall

<l 600 (s Adle

Jsand) hal) €T 5l caaly agadl 2130 agd G cpdl) ol Cpmg il (e %59.9 dus o hs LS

Laad alaaYl s el 585 (6 )

Ljand) clidlly a2l oo alatl) daulia Gaus Al 331 £565:7 B Jgia

B (e adail) daylia

£sanal S ;
= Ll
343 123 220
22-18
%57.1 %35.9 %64.1
117 36 81
27-23
%19.5 %30.8 %69.2
45 10 35
32-28
%7.5 %22.2 %77.8
39 6 33
37-33
%6.5 %15.4 %84.6
31 2 29
42-38
%5.2 %6.5 %93.5
10 2 8
47 - 43
%1.7 %20 %80
15 1 14
i<l 48
%2.5 %6.7 %93.3 .
600 180 420 ‘
%100 %30 %70 g

Gl 600 (e Adlje DUl die — Blaiuyl gidiay) il @ jaal)

350



clladlaall e syl ggylly — Wlas) Lol aglally (aY) 4IS — da gidal) LISH <jdg 22
Masles Aalie oS5 o) adall daylial dmjd e 8)6Sl) (ailiadll Cilaa (AlS dalull)

relall adaill (o 7 Y LISU Ludially due Laa V1 wShal) o3a (ge adfiyall Cansil) 238 zacdy
algdll o Joandl dogud Lo clly agny g 330a daclanl mihdy lidl juS (K& #lng g
ol ale aud b Taaat Jeall salgdll o Jouant) aay cldUally (DUl s ) £SO L
dallll) 170" 10/02/2017 : 5l 8 o) gl (3 Slaiill dige alail’ (jgilf jorim aay @llig
(2017

3¢l agalst oals ol COUAN (e Calliy aud e ) (DU de dds Cigl) 8 Caaid
ciall 3 e %70 s L Cypnladdl o3 yma Gy caed e 2010-2019 wbyll Jail
o8y Jsaall ki) %30 agises by (plly dan (o agaalad gmliy o M (e DU (e AT and
(7
bt Lae (8 Ay Jsaall ki) A Lagidll il o Aelbical) il 3 GO g5
pe aud 3 Dol daball S 5 DU Jease bl g i) Ul i dungie dicgydia dall

el
L8 3519 a3 Jgaa ol s Aial) 81 635 :8 by Jyaa
2019 (bl plall dnalad) 8 cusa il 2020-2019 ) plall diagial) 3
2020
Lgtal) Ay @ sl Iaagial dil)
gl Aauadl) st £l
1.8 191 Al 35.2 211 S
13.7 82 it 28.3 170 L

Lalall el aedl) s (saa) (e ol Aplall) Aralal) o Guiil) ale 8 jiisale saled o o jilall sal sa aal 3 oo o lal 3ay'70
0585 o) e el z s Alalell el adaill A e 5f e aliatAWI 138 Gy Led ad sl 5 Ty L i jinall 5 i 3 Aalal)
Al A jlaay Madl el 5 2 5301 550 55 U (pe Alobas salgall

351




8.8 53 Gl 28.8 173 Zaay
24.7 148 &l
7.7 46 1 sl
21 126 alil)
100 600 gsanal
100 600 gsanall
- Dl e — Blainyl g UaILY) @il jaal)
Okl die — Slaiuls g 3kiay) @il @ jaall ]
.. il 600 (e 4dlse
@ik 600 (e 42l5a

Lgra ) @y 3gaid (9 ) Jsaad) Hh) go)ill cu st s b sl Lalil L
Blady) as sale] lide dead) e 00 o Y cileganall @lls e plaan¥) s 8 Aslas) aslalls
ASLED o3 e Aliaall cal Gl Lguylals e ganall o3a sloach aalll Jgal Tylas

il
celpadl o 53l Ol cand oo alaill Dlae i lggaly ) bl L Lad (agein
Anasdll claaill e Sl Al claailly Lalai®y) cilbaadl) A glsil I Gligeiall o3a Liad

2020 Alad) )3T 21 A Ll slally V) LIS Lgil Sl aad e bl Bglad el
L a8l) ojailly Agaliai®y) bl

ptie %57 o iy g Cpaliall O e Tl Lobat] e sy (e el adly i Sa
Blis 295 Oy Aeald ¢agilialan dasbia Isnabiion (S (1 o8y Shall aesll ) casl) clays 834

L)l o o cu gl jasiead culy White listing!”" ¢yl VL) 5)l55 ae i glialls 45l

Ly jhaa A4S Lo Gl dpalal] CHlaiall (e aladi yaywy\s)\j,wﬁ@m

352




35 08 pbl Ja) con AN Raa B35 1 B bl e

AL
43%

420 = 2} (e aubail) gl cdl) B Al — Blaial £ 3UEY) il @ jnaal)

ol agie %23.2 Lus of Lansd DUl el e cuimlVl Hlewy Lol 26N J8 g g
denl Clignall Cign Y (10 o8y Joaall Hlail) laysumay cpaslally 8y 5aall ol palal) daalia alsicn
o ald g 53aY agie %17.2 Bla axe o) Jr il deiipad) e 350 die aladl
adlie dal 0e isuell Sles il (b Al Gl e oVWsa @blin Cus el o3 Lad (33
agilyalaa

L) I Uyal 13 At crupe g Jlas 4B 2 oo abedll dlee of s of oKe b
e %63.3 G o (10 28) doaall B el dus cand o alaill pe macall e Bl
+Aaiyeg Alelh Ayl agilialae (A ag) 7 A jie din agaal 6T Y (aaleidll

Lglhaall cpalaall A3 gian (pa giad A Gbndl] s 325 0 pladl) O gy ) L) 38 6565 :10 By Jgaa
Agiall Al sl il ABS ) gan ase b
17.2 51 diial) b LA JisaagS Heal g2 pe
74.1 220 Y el
23.2 69 U Alad) 421
63.3 188 Y e Gugual) Aaulia zand Y Auliiall dil)
Glla 420 = 2 oo anhadl) gl (pdl) (Ol Al — Filaial g MaILY) il 1 jaadll

353



scand) Jalas Ko Y @lld pe e DUl LS J& a8 535LY1 sie LpaleaiB) Sligerall 5 o

(11 a3y dsas Lhail) %34 Jon <5 2 . Gpadanl] Ligl Loy caals A pulel Bbee e (goliaiy)
o) Ligara Ll axd oo aledl) dilee 55 Al Gligaaall (o lag piiely daiiiyal) i) AS e
I Al Ala (e aepll e = (11 4y Jeanl) hil) Loaddeill digl) sliacl dana e %11
Osisla Ay agibualae juamaty oYsa agh (S Jsldl) ) oelld Lady cdaeal) 3 4l AN

UL aie aay ¢ adadl) diles

-

-

G

‘__;d\ doalaidy) cligrall :llé) Jeaadl

el e Blaie M b i Sl Aaaalagl) s
: lelull daliatiy) cligaal)

44 ] 26 17 e ) i
%33.8 %16.7 %29.2 %48.6

14 0 H 3 Adlal) ARISY Cusws igasaS jlga oL digria
%10.8 %0 %12.4 %8.6 :

17 0 13 4 e 1 € J5ial b o hald A a5y p
%13.1 %0 %14.6 %11.4 cpalad) dalid

66 5 47 14 -
%50.8 %83.3 %52.8 %40 bt S

il 130 = 35l dige — Hasal) i) il : juaal

354



A)gid alamily Jo Ll
A e ca2h g alail) Aadeal ABjeal) Jalsall paim 6V A pall LoaleaiBY) Gligaeal) Jind
M e el jums e Jene (e %82.9 axdiud L Jeld (S8 gt @Al dalse dalad (Sa Y

¢ asall 13 D (i€ (2 a8y Sl pell i) a5yl daslial (glal) Cilgl

AhhSs e Hle o (2 4) Sl sl sl cbasall of ) Adadl & slay) as
600 Jual (o Gsaiens 420 L cialy ) d8ell 8 258 IS o AT e ATl o3 LY
20 eay uas ¢Sl Jlgall ¥ Laa) Bas o (3 G abaill (gl agil sl e Gsatin
L) (BB ) Jslaall mues o zigaill 1 zynig Aiad) S8 poene o WS Ubde cililsy)
(Jsan JS any Calian Jghall 3¢l cililay) Jea] old Jally clgadl (e i Laial 52l

Laesd Dlial a2ay Aficial) Zolall Digreall ) ooy gsll) Slead) e daubiall Al Lol s
D i€ daass o) W Ja ey (10 8y Jsanll Jlil) pals JigaaeS Slead DUl e %17.2
Jeluti Jandl) 138 Uleay tanye e AlsS (golall Calgl) e ailyualae alllall 3a poling (iS5
Lo Jad L gelall (BlIS danpe oo A pSH Lilig e colgdag am o adedll Dllad 520 Jsa
goill 1aa 2a3iy Dalie LalSadl i 28 LualilY) agiljhe jouas o "Cupediall’ Ul 0 %71
(13 ) Sl aell Sl sl daial Lilugl (g

. . .. Aaglied dasdiaal) Alaagl) 12 a3 Llad) s )
G Ral g Ul £ 565 13 ) (Alad) pa @i AN e &) ualaal)
L guany (raa jlall 829
g 35.9
29% - 6.7 3.1
- r 4 A
o2 P L3
P A G
S8 : 2 S .
. yﬁ
1%
S 0o andail) gl adl) GBI (ha Adad BLaiul AR il : jaall asladl) a3 cpdll GOl e Al Bylaiul L UL il 1 jaaal)
ik 420 Qlla 420 22 oo

355




oatdy rye e dasS (gl aladials dhaalad Jlaty) ddee 4 deddied)) Al 3
oaly Jlaiy) dlsje 8 clad) iy ccadUally Y cdgleall 8yk o Jelall Gibgiae ilgis
(2015 ¢ bayll) Juslsil

A yad Jeatl Lgadny Syl ddee Jini 8 Meld Taie liad 5o (ggind) (<8 Jiladl b
oda & Jagh ol M a1 cduald a3 Laadyll cbiginall ially Qi) aladiayl L delall o dlle
Llee ALy s3LLY) Cgaly Liseal %15.4 20 43 5a) Laadll ol jaal) Allia cabia) a8 L Lleal)

g il lgabiy «bganall 48 Gy Ao il ) (%72.3) cusiy) selsy s @lldg cand pe palaill
(4 ei)) ‘.;ﬂ:\.m em)!\ ERIWEN (%592) ‘:;1\.1).@55\ J\:ﬂ\

BLLY) Lgga) 3 Al Aiil) Gy grual) 14 ad ) Al an )

72.3
. 59

20
15.4 14.6 -
i iy sela oL 5l g Uais) il e dsa g pe s A Alisa (i il Gl saa Y
ool 8 5ala 43l

il 130 = s3lad) die — Slaiuls £ ia) gl @ jaaal)

%36.1 53! (e (anll aag a8 Ol Cuajie) WS sBLLY) Agall gl Cuaficl
%31.5 sie) g b cand) Jana o sshall sda gsial ¥ OB b (12 &) Joaad) ki)
aleill 8 ) g LS e Pl clapagil) o Jall dacag 3 2 oo adedl) i Y 4l cagie
G Aadl Beadll ) dleall ol Ao dalady) Clolioall jig sl s cades . all)
Lolenay Alenll i bd) OO el ally Lo cLulad s5ladl) (g3

356



25 0 Clpdalaall atll A B Gajind A duaddd) cligal) 555112 88 Joaa

yend) o .’El.:."u i & i ol V
oLy daidl) gl

36 1 21 14 o S plandl s 6 el L i
%27.7 %16.7 %23.6 %40 lally 35l

7 1 2 4 .
%5.4 %16.7 %2.2 %11.4 HE Sl

10 1 > ) T ) LaglgiSil b Gl gial i
%7.7 %16.7 %3.4 %17.1 : -

41 3 23 15 i~ LS AU Cilasiagil) s (e anlaill g Y
%31.5 %50 %25.8 %42.9 ial

2 0 2 0 S Gle oy AN My g il A gaes Jay
%1.5 %0 %2.2 %0 2 o8 lpalaa

47 2 34 11 sl Yy .2l Jana Ll Aagal) o2 3l a0y
%36.1 %33.3 %38.2 %31.4 ghadl) ol b uaall Uglal Yy Taga

42 1 32 9 ,
%32.3 %16.7 %36 %25.7 rajis pald Sy

4 0 3 1 e
%3.1 %0 %3.4 %2.9

il 130 = die S3LY) Lie — (dlasal) Gl il ¢ el

daglsl) At Sial) Al g cul AN Bela

DU e %741 uelh cilors coms Comy) sleyy (o pals€s B COUlly s5LY) @)
dadll s3a e agaledl ge (4 &) Sl ally 10 68y Joaall Shail) 53U e %72.3 5
Ol ysaall 56lays JlaY) g Uil ol ELa Y o e abeill Aaul€l) Al Jalsall (e lag yiicls
Ailiy pes el (S daslaall Jpemy 00 Jsnd (oAl AalS Jalse ) dilia) oy odeil) dlee
b onal il ae lie ) @llin 3 L el A 5l Al e s s SST aasl
ad Galy Y SIS Sl eVia i LS (Gile iy 3 BSD LS 35S aajlen Jil

357

.2\:\.4\.._\133“ ?@.44.443



Gl 420 3 o8 alal) fgasli () DAY (pa Adsal Bylaiual g MY il ¢ jdecaal)

S5l 3 e el 2l Go alail) gty ) OO maes o 13 585 oSlel Joaall glas )
Cun o] ) aaly Db e OsOUEL agie RSV Landl) ) i) e daas daslic 5uY) (e
Laid %30 Sly 3al A e gl () duas cialy cpn B (sl e %31.7 5 %38.3 il

P leal) oda 23 e Jia o) W

Aailall e Anjiall Al AASN Gdlay llall es 3l e el dadisall dalsall L
O gl duaaill dalia o Gl AlS elly $85 daall e Ellly Dl aall e lelifie
RPE

Glalivigg

G 2 oo aedl) Blee cumgiel ) Clgeaall 23S Al Afadl A8y o3 b Jladl) iy ¥
il Y BLEYL i 13 Al ) aslally 1AV AAS 6 Gadil) ale and Llilll dealad) 8 o
Jr Apolady] hastl) vie i Y Glgmaall e DS e o lgde Liady ) bl cjelal sab
iyl Belyy i M L e alail) Aideal Zaehall Acensll) Al 1) Adead) Gl sl laslas
Agadatl) Aleal] Al Slalse IS Ayl Slginall CDUally 53LY) sl Jealgill s alaily
o Uame Do dlelall daall Jhldall o @y spadl ool puaslly dliial) &) Cuals
O Jed) e pulh 3 e alaill ddee Sl Dl Ll dadine dalsall S gAY

8 58 Ul sl i€ cagallal qa DU labiny 30 A Sal sladl Jaalss cudie 388 cLgluality 4y el oda Cadie 2ay (e Caale 33l 3 <172
ol 8 5,308 eal e 5 alall i sall @l seal s JURYI #1 jea s (Ledlil 2V 5lale

358



sl g 050 Whal ded) (e ol LS g daclal) dicnsll) Gl ol (590 dlla] ddas (520
Aailia dady iliginag alio (S el iy gy Gulayiiall cally ) acall Cilagia (o (S2Y)
Adeall sk o Jealsill ilae Jagasil Aunsl iS5 Bea) (aelis dusiaall cilaliaiadl

sie) Allalls (i JLaiyl ali 8 e o ailedl) Dlae yeants ¥ alaill daliaty) byl 235 e
A dasdl) e oy Gine B Hae e dely DD ddeasll Al Bae neli e Jads
Ol ades Jio HAT g5 e Cilaal e Zllay) il Guny g i<V el €5 . itidl
o 0SH LS Labed) o Jguanll dal e Loy Lebilaty Leaning cilasheall e il Jud
Aaat ax3 WS L agiaiadd Jlae 3 dagall s dagall Cloglead) (o Suall e (DU 5,8 A
(2012 caunall) "38pedl 5510 iljlga

FismeS Slea ol slac) Hae oSS g8 2 ge deall’ Asial) a3 Blaind oSa LA &
Lage Bahas) I 8 s ¢ (Kevin Sneader and Shubham Singhal, 2020)" (.l Jgess
23 Laily dagleall Jadh Gl Jlad dualin Laaded Ay el il dydl LlisSe JalSs aulal
oy ae e daladll Dleadl S5 delal) CY e

ﬁ%&}d\Jﬂﬁﬁdtgégtyd\

2017 cdaw))) EJ:D_AJ\ 2017-2-10 ‘._?J la ol ‘f ‘fba.ul\ diga (s:\la.\'.'\ 12 ad) Osild
2014 eyl 52l palal) alel) alasiy Jad) abeil] Zalell 2SaY) 285 2 (5308

¢1222a] c;\:sm‘)j\ 533);‘\ 4\.:‘3‘155 L)‘ii):‘e JLLL\ 2\.@;!943 dalall M\ uv&l 66198 55‘) PG
2020

Ohs 23 cans pula g YY) asall e caeill i 5 aeill JLaiV) ¢ hal) pal
r Al g 5 Glsiall e # e 22020 glysis 27 Jseasll )l <2015

shorturl.at/gjmvE

359



oboa 11 g Laa¥) alad Gyl Alaal) ¢ nagilly L) 5000 jaan 8 dasdally aaleil] (il dea]
2013

G oigally ) Cuprill Aalal) dsespall dalloan¥) A plailly dsig S alail) ClK0d canall die 2aa]
2012 o) csis 12

el Baa ¢ 2 e Al JleSiuy S5 Y eyl Aal. . bl OO A3y Jan oY)

2020 g5
L2015 (DU dany it g adl) e daali ) el (sinal iy Jaen
2020 LU 22 ooy el e sidia gy coaad) Gliae

J\E\ 30 ¢ Qg cuj:}ﬂ PIRY] cé\::lc \.4} al L UL‘-’J ‘?A Ay e (-;:\Lﬂ\ c?@l«. 5 ?:'Ab"‘ﬁ ijjadﬁ&c
g S el e e 2020

shorturl.at/thVl

o zbe 2020 A 26 sl Cuiny 580 clig o€ dajl dgalge (b 20l e adedll (g dlas
t Al g ST lsiadl

shorturl.at/aiotl

Db 5 Byl aiga € 55 i) il aca o Jane (b)) el (ginall daaal A6 cllae Ghac
r Sl g S il e 36 2019

shorturl.at/deuKS.

Bas cand e o ALl e e el ) A gig Allal) A6 G oz e 8
2020 )31 17 sl

360



@il & clilaidyly'. bl & e padaill Clalgdn Cayiay Y L?de\ aalaill (938 ez sl ol
t ) s S lsiad) e jigia 2020 Gl 25 ¢ LAY B ¢ S

shorturl.at/afqu

Olsind) e jigia 2020 )3T 25 dig iSY) 180dhma caax (o adailly Liajld Lig )5S ¢ 21 La
S g <)

https://180post.com/archives/9458

Sisie 2018 T 7 Jla¥) saupmcbdle 160 Al o ol 8 co i) deyu ¢ yam g0 Oy s

Al g AT plgiadl e

shorturl.at/cjkoM

" Gl L6 At aad e aledll U] PIA sl G ¢ el Al Laalal) adse
25 seashl gl 2020 « 3T 25 calenll o2 3 Culias Isgals (il UdUAD (againsg aubeill i
t ) g S lsiall e~ e 2020 ok

shorturl.at/egPZ1
A yel) B2l) pead yalal) (gpiad) yaiall ay ASLAD o opell ) (ggiaa) adly dadlall 3

aed ceLaillly Cisadll (gou il 5S5all ¢ el adelly L5l 53135 <2019-2018 alall dilan 5yl
S g S lgial) e jigia g il

http: //www.crdp.org/studies?la=ar.

Ll ol Ao Ly Ll Aiall ¢ oypall i (sgimall Basa oliY) cane Gk ) g

2015 &)

361


https://180post.com/archives/9458
http://www.crdp.org/studies?la=ar

ool ull e s G alaill L Dalsag desall e el ge paiger Rl Cagdaall gl
Olsial) e jigia 2020 3T 25, Slal) s addailly L5l 535 adige cdaadyl) cliatallg
Ml g )

https://www.mehe.gov.Ib/ar/Activities/News /Details?Itemld=1987.

References:

Rasha Faek, Tarek Abd El-Galil. Al-Fanar Media Covering Education, Research
and Culture. — April 30, 2020. - June 17, 2020. - https://www.al—-
fanarmedia.org/2020/04/the-shift-to—online—education—in-the—arab—world—is—

intensifying—-inequality

Nasser R. & Abouchedid, K..Attitudes and Concerns towards Distance
Education The case of Lebanon - Beirut : Online Journal of Distance

Learning Administration, 2000. — 4 : Vol. 3. — pp. 1-10.

Utsumi Yoshio Bridging the Digital Divide.International Telecommunication

Union, 2011.

Nauffal Hana Addam EI-Ghali & Diane COVID19: Is Lebanon Ready for Online

Higher Education? Beirut : Erasmus+, January— March 2020. - e.

Green Kenneth C . Digital Contents vs. Digital Access Inside Higher ED. -
July 29, 2019. — June 17, 2020. — https://www.insidehighered.com /blogs/digital—

tweed/digital-content-vs—digital-access.

Technology The Association for Educational Communications and. -

Bloomington Educational Communications and Tecnology: AECT, 2001.

362


https://www.mehe.gov.lb/ar/Activities/News/Details?ItemId=1987

Kevin Sneader and Shubham Singhal . From thinking about the next normal to
making it work: What to stop, start, and accelerate .McKinzey & Company. -
May 15, 2020. — June 21, 2020. - https://www.mckinsey.com/featured—-
insights/leadership/from—-thinking—about-the—next-normal-to-making-it-work-

what-to—stop—start-and—accelerate#.

JENNIFER DARLING-ADUANA, CAROLYN J. HEINRICH, ANNALEE

GOOD ONLINE LEARNING AND IMPLICATIONS FOR INEQUALITY IN THE
CLASSROOM . Scholars Strategy Networks. — July 11, 2019. — june 2, 2020. -
https://scholars.org/contribution /online-learning—and-implications—inequality—

classroom.

McKenzie Lindsay . Pearson’s Next Chapter . Inside Higher ED. — July 19,
2019. - June 17, 2020. - https://www.insidehighered.com/digital-

learning/article/2019/07/16/pearson—goes—all—digital—first-strategy-textbooks.

Staff Editorial . Rethinking Virtual Learning LAU faculty across the schools
offer an overview of online learning during COVID-19. Lebanese American
University. — LAU, June 4, 2020. — June 17, 2020. -

https://news.lau.edu.lb/2020/rethinking—-virtual-learning.php.

UNESCO Startling disparities in digital learning emerge as COVID-19
spreads: UN education agency. UN News. — April 21, 2020. — june 3, 2020. -
https://news.un.org/en/story/2020/04/1062232.

Dewachi Abdulilah. Status of the Digital Arabic Content Industry in the Arab
Region [Report] ESCWA, 2012. - 12-0261 .

363



Cable.co.uk. Worldwide mobile data pricing: The cost of 1GB of mobile data
in 230 countries. Cable.co.uk.. — 2019. — June 24, 2020. -

https://www.cable.co.uk/broadband/speed/worldwide—speed—league/.

364


https://www.cable.co.uk/broadband/speed/worldwide-speed-league/

(lal) abafl B 3l :ligy o€ dadla (b 8 dbpal) Said)

ALl daalall anlsY) paal) [ 4538 . s ) gmdgall 1 alae)
Ll Al

ook Akl 53 a3 callal) (ginn (Ao dadla ) algan JE e cantioaa) Uig S by e i
cole i Joall ciloliai) Ao Aailal) ol Ca s (galeai ) Jladl b Liali c33e Cligine o
& ¥3at eail Gauin of B 13g) (Sa (a5 Soals I ) adaill Jeciall slai] e

£ el alall ¢ LLad

Lalie

e Apalat) ~Eie lia)- Eiaa Aojl ) allall caliasl 38 AL salad (Dlag g by y€ dails )
pleill g el (S0 ol 38 —ias add Wil peusi Cagaag 0¥ gl A LY g0
el st 8 %2515 Jamas 05 ) lpail) s Sliad L[1] Al ol IS 5 Mol
dielie (go Aleall i) oyl Lo a8 laaladl G Lale cclilual) 45 (923 3 G Ganeny
2] SARS L

o3¢ Aaliaal) Y Jabail Ziallally Libaall cyslatall 52030 Azlal) dalad) UgysS dnila cayelal 22l
geeat) oy (S Eimall da3Y) ode ol 21 L[1] saseally dlagially Bl cibiaal) e dailall
DU (ggisa by Jawal ydlae el SAT) 25 i JEIL e Lainly 428l 5 Lalatl) Ao

o3 o OISy Cagndilly Joil co Lo 3paal) alely olelalSs ol (3el ) (63 Lo ey IS sl
1T ) adeil e i ) el Wl el ¢ a1 (e Alea e i of el

365



Gty 53 170 Nss caald 28 codalll e dailall 5ah sae (il layen il ¢ Seoigl) Caend
ey Lo G WS L lla e 1.52 e ST ol o Dall (0 %90 e ST e ST Le o) D2y

(3] peisin B Gslans Is35m ol Ljae (yake 60.2

gyl ¢ Solaln JCang et Gumy e ralall adalll o Hale Ka SlebaY) sda @i sl

"o ) Qo Lo Lady djaall 2y Conill Bpena (o Lgme ST o paala) bl e IS A
b L cdigune pe iliiad ¢pgalsy Osidagally (aae Luall dalay COUalla o ggylall 3g SSIY) auladl
alal) aal) 51y BiS 8 s Grha ) BaleY Cijlaal Cilaalall @lald ¢ gl LY el
1]

g ob dis IS V) Gaan ¥ da b claalall a8 L yo€ dails G odinld) (e (50 Lk
Joaill Ll (65 @l cilaalal) alie O saw (4] aadd) ye \bastlial JS lajel elyy cilaalal)
Gl Sl A ey cagliley DUl e dpabaaiy) Aa)) il gl 3g IV adell) Y
aabedll latige dalgice ) il W) Jiisd) &) LAbghag cAlagie ¢yl il laslal

alal aililiune Jans 8  Mall alell) BLE Conay Cisen callacl gy 38 Lgaans &) Jlin) pa ¢l

1] pecianal

LigsS daila

Olagy Aude (A siadll Cigjee peduydea A3 ug o ) 2019 s [J5¥) 0S4
Lzl e Gaw) (WHO)  Gaallal) dacall dadiie cuilel <2020 ol /S8 0508 9 5 Ll
Jssual (Pathogen) (ajedll dalall 8 (g yuill 1385 .SARS-COV2 diand cuin 2l (yug
5] g€ 51 «COVID-19 seall (ganall cwill (ayall e

11 ot Eadle dails aallall dacall dakiie anilefy callall Jsa e pu COVID-19 aml S,
1112020 Gole /)N

366



3 COVID-19 (50 Zific Alla 783,360 lia (1< 2020 il /olussi 1 88 WHO ) g
3,634,172 dnil eV sae 3142020 5o /01 7 sy el e . allell Joa Tl 205
VW s 4L 2020 sis [ohss Bles s -5y Ala 251,446 @ e g callall Jsa

5] slas Call 511 cligh sae jelats clla ude 10.5 o ST Gdle gl

20 LA dgal Lgindl ) dolaall clehay) duny cppcall i ¢ g pudl) A8 (e el B30 ey
gl a5 jpeal Lladl) ALIAA ha ALaY) s e el e a8 ¢ aally e lany)
I3V Jsls aas + gy danlly 32Y 53 455 WHO ) gy caaly cncall Lgind) 3l cilela)) o3

i cgay) o (e %43 AP @ ol ke 3.4 e ST S 28 2020 Dol /ol

DB e Laayl aclilly yaadl 13gd IS5 . allell Jss ddabes o 2190 80 (ya ST (3 yall jaal)

"l ] " iy L e AL ala JSa ) aleilly ale (S5 aledl) e bl
[1]

a8 yrall aland)

Ayl ola) sa AN S5 aelY) el | allall clalia] aliee b 2 DU aas daai Buaa el
138 & Oginl) Sty Eileal) dailiad pal o seliadd @lldg ¢ ouyadll LBy anens Liad WiSays
Lalai®Y) sLall 3 siaiall Aalel) Clalall ST mny —linliadd = ety day SLa®Y) e g5l

6] sailly Z ) — Solahs JSds — Gawaig

"l e abjas cal) 35Sl (asal G Y] el SlaiBY Rse Chugad dgag pie (e a3l e

z Y culld Ja lgal] Jsaaglly cAabiall djaal) diegis 43S o pail) asd adiay (3 SLaE)

7] "l

ligysS Jl b Jlall aule
e oo Ll (S el aledl) Ciluiige Jead e Cajlaiall asgiall Ug psS dadla e N
e el ) Laalall Cilaasal) b semall —lalaiag AL o —Jadiad Gy ol aledl 38k

367



Gy B 3 Bmalall latigal) dnls ) AL AT (gine e Liad (Slg can
(8] allally aall galeay)

Gilaalall i Leind L Eaalall Glacgall alaead il 331 Jiay gl G880 G Jaall (e
pans Liad 4alsi gb (&) i€y Lnldai caclae cillge ) Wlge ians (aBIY) JUEY) elia
Aadl Al Cpens ) ALY L oSad) Ju ol WL Siall (i galllS cAaBgia uall CISY

Slatigall (ny 2 lind 28 calegially yuaill el e &3)hain) (acal (S g SSHY) ol

8] WalaslsY wopms iy alual

Bage ate Jla i &) bl alell juae e BN aae ga Al (o2l AN Aa0 ka2 Lo
deBgie yes Agaae b (el and Cilealall dalgivd (b3 alad) Bl pe agilarase ) DU
o AL Aaalall clael Jans Osmabiion ¥ cpll) Gllgl ol aey e aulall) Igiediog ol cpdll (DU (e
GBSV 038 8 agsd e L el g 00 o (uAY (Ka LS LAl Balais) ¢ La gl
S s o @ Dlsal) G e it YD Claalall s a3 Cigay 5l sl Luaal
(8] pdl aladl & (DAl My

By . 5ydlae Ayl Aailal) elin Fl 8 caalad) Tl (O Js3) clid) ciladys copelal s Dlass
¢ Laalall Claiadll 8 llaladll J€ el 8 Gl Joa claalall (e %96 G clebanl iy
Jony dalaia &y pum laad 39m5 ae i ¢l <0 ezl culidl 8 ilaalall (0 %91
Dlad %82 cually ¢lgailasag Lgbilul il cilaalal) (o %88 cuall 38 clgine zla Silaalal

. [9](Exchange) A

Lo callall Jon ¢ oanls llla (oile 200 pgin (e cllla Sble 1.5 e ST e dadlall @il 3
o Aald ol Slgas oK Al Ll 138 3 V) L gpanl) dlie YY) e (gl dxlie ) paslaal
Lol e i) 38 ) zstsl) it 23 Y1 laaianall (e Jait %24 G s Slie 20 )

L10] Ll dgna JleaY) Gy

368



a8 jaall L]y dnlal)
(Bl s Aed . Lgie L paal) Lo callall chsbeail) o slaime S Wl i dailadl Ji ¥
2522020 8 %3.9 ) dems of Labsia 01S5¢2019 s %3.4 Liandl 3 saill Jaen IS S8
O Ldsia IS 38 ¢ (Aladl b V3l el (e ) Bialedl) 3))gall and GDP Ul e %35 4diae Lo
2y AgaleaBY | 5l 1Y) LU 58 el ey 8 Jlad) el Ul Lasdie 2lal Lo jdl sgis

e 2020 8 Syl V53 5lke 200 590 o Bk sgdne 8] SLaBY) O ety dailal)

. [10] Bl 8 Jies GDP b (ilaily )5eun

Al Saigal) e AR AiasSa e Aabiie sag ((IAU) claslall 153 aendll o8 ¢ Y 120 b

O i Alan] dul eha) Gol oo callad)l Joa  Jall adalll e Uig o€ dnila il Ay

A Lially paadl b dgeaiall Claalall e %60 Mss G &l iy 84 .2020/4/17 5 3/25
s ) AV 5 3 %80 Mss N dail) sda g Aailall ehia Ll clail 8 G b

(ol GRAIL ety Loy elld ) Alayl Ml o€ 0 Gl Ly (ool clid) Ay (o
L bl el (g o Lo g dailad) & Ipaitie) 2yl |gead lll 40 %80 Glé

A Gl s WD LB G e Lginda cand Cilaaladl sda e G LS

Lol ilesSa (g Leed Al cilaslad) (po 1t %48 G ) cipglil 388 ¢ JL) Qo) b Laf
s ol (€8 i claalall Cras e ST ) iy 130 [1] da3lall dbad) B e il
el Gind) Jlae b dzals Al Caylead)) dodais o g3 AL cdalell Widle G e
dgals (e Ayl a3 La 13ag L olall) 038 (8 Adjeal) sl o jan Lo clgana ol ddjeall 2Ll
@il 8 sl lolhlas G culel cilaalall e %80 G Cumy ¢ calall Gl e dailal) ik

11 sabe JSa

LS —alaidY ) 13gh L Adymall alaill o §yslad 2V ga saladd 481K _alall Gand) o B (< 8
Jomaglly —culyisall il Lovie 4dlay 23 Lo 1305 —ddjeall "Lie g 500" o agty —lale ddijed @

Hiaal) s 2 by yaigal) ety Gany Bl G Lavie Lind 48li) &5 L sag —ddyeall o3a L

369



celically del))l) dalas b caase OIS @3 alall aball m301 (8 ade s Aralell cilalY) s,

oty il (< fb 8 St

Gl a8 e pan aalal) ciltgall cul€ da o 3 lenay) ) bl Gl c Al dal (e
ccijbaall 085 dilee 8 el e 35 5K auladl) ) ooalll gy 8 . 208lca) el lsjlsal)
A<ud aladin) LSy cAlall il coliaially cilisa ) by A3l & oY) lanay) G Y

5 (lghnal o LY ABS 3 238l Aual) g0 el ) KW Alganal) 532 Gk (e cayl

Agiliglel i ad Al 13 A all LaLai®Y) & Lia gV (6350 8piluall ol (e (S
S59) Al o L AR G SR ANC: 0yt e

dnallel) gpase a5 el Clgid Jal) adaill Cliyna e S5 8 (Al S llia

(j PN ‘g@w dbal) < Glaalall Jelal) Jadd) dalled) culS a3 .(Internationalization)

alaeal danil i) CBlY) e 58 Laallad) s Cilealad) dngs of ity 8 il ool @il clelas)
— ) (g Lganl cdailally ddasiye Jalse B3y ansill 12 5B a5 . [9] clealall — ULV Ui A o -
Ll Bl Al 5 — 55l of (DUl ¢lg (Exchange) Jaball cillee Nl

didlae e badd g o) 51 1 L culaY) (DUl Jsid ) ((Twinning) ddsills (Partnership)
5ypen Jah Sl a3 Ally Cilaalal) Ciladina Ao Lad s cled dalal) el o Ally claalal)
alaall Lgleaing

5l i) — Al Jalatill ol cila)¥) 53 e o) ¢ SN Lidde 8 dadlall O Sls Y

34y by cadld e (s3a IS Gandl (e 2 Y L Gsaiall s HSEN Cisag e sl — )
— ) Ul 8 Lasane aged 5~y ¥l lilg) Aals Ao st 3 Ol A Y S
Eolaslaall b aulil) )W 35058 Aalgall (ilead) Gany ) U] Cany (&35 S YLt

O Lo o gy (il UK ilal) oda 8la) aay casndlly Joll) ey Cpn L))

Os$ o i Ondiagal) O cadle ) Jseasl) b eclashs¥) (ol (e o Fantagall £ i
el gl 1aa 8 iy Ll

370



el

[1] Giorgio Marinoni, Hilligje van’t Land, Trine Jensen. THE IMPACT OF COVID-
19 ON HIGHER EDUCATION AROUND THE WORLD, IAU Global Survey

Report. Published by the International Association of Universities, May 2020

[2] Marguerite Dennis. Higher education opportunities after COVID-19. University
World News, 09 May 2020.
[https: //www.universityworldnews.com/post.php?story=20200507152524762]
Last accessed on 29/6/2020

[3] IESALC Report: CORONAVIRUS COVID-19 AND HIGHER EDUCATION:
IMPACT AND RECOMMENDATIONS. International Institute for Higher
Education in Latin America and the Caribbean (IESALC), 9 Mars 2020.

[http: //www.iesalc.unesco.org/en/2(020/03/09/coronavirus—covid—19-and-

higher—education—-impact-and-recommendations/] Last accessed on

29/6/2020

[4] Timothy Devinney and Grahame Dowling. Is this the crisis higher education
needs to have? Times Higher Education, May 14, 2020.
[https: //www.timeshighereducation.com/features /crisis—higher-education-

needs—have# ] Last accessed on 29/6/2020

[5] Coronavirus disease (COVID-2019) situation reports. WHO
[https://www.who.int/emergencies/diseases/novel-coronavirus—

2019/situation-reports] Last accessed on 30/6/2020

371


http://www.iesalc.unesco.org/en/2020/03/09/coronavirus-covid-19-and-higher-education-impact-and-recommendations/
http://www.iesalc.unesco.org/en/2020/03/09/coronavirus-covid-19-and-higher-education-impact-and-recommendations/

[6] Roberto Mangabeira Unger. THE KNOWLEDGE ECONOMY. Verso, London,
20109.

[7] A. Oosterlinck and K.U.Leuven. Knowledge Management in Post-Secondary
Education: Universities. OECD
Reports.[www.oecd.org/innovation/research/2074921.pdf] Last accessed on

29/6/2020

[8] Scott Friedman, Timothy Hurley, and Tiffany Fishman. COVID-19’s impact on
higher education: Strategies for tackling the financial challenges facing
colleges and universities. Deloitte Center forHigher Education Excellence. April
2020. [https://www?2.deloitte.com/us/en/pages/public-sector/articles /covid-

19—-impact-on-higher—education.html] Last accessed on 29/6/2020

[9] The World Bank Data. WB [https://data.worldbank.org/topic/education] Last
accessed on 30/6/2020

[10] Wondwosen Tamrat and Damtew Teferra.

COVID-19 poses a serious threat to higher

education. University World News, 09 April 2020

Gl Ao pga pall URY Ay

372


https://data.worldbank.org/topic/education

o8y Ly daald) a5y haiall Liaglgiil)

Jlay alzara .20 1 lae)

3

4dadla
@l sl LagiBley KLYy Laglgiill aggae Jual (& Jgaall Alaall ol & 2iall e (e
o A Y (gl e @lly IS clalally <DLk e Laging Log Lagia dejitial) Cilallaiadlly

LY sl e
Loatll A€ Janid Lodie Lageady ¢ dualil) 3a3 8 sl 5yshiiall Laglgall o 4 ola D
il Jonailly AaliY) 836l 3isd 5 Aapbll Guld e Sl e a8y el @l
Jals suaal) ailly SISEY) 535 3 Lage hsd quali Ll ) L) . celaal) oli)l) Gaiaty e liall
¢ opeail) 138 55 b Cuaale Ay s dlia o) LS L gilsiall Jlat¥) By DA e il
ol Jalls LAl s aaine o IS Caaly il CanSe Ala & LasleSill o) lael,
Uan ks ) adinall agadll adlglly il ) Qulsall Gaey el 55yl
O cpinal) skl Geadll Jalall 0<5 e ¢ giagy ey aal) ae @B Y Cuay Cilolad)
Lyasall dbaaill Wytely ¢ galai®y) gaill )il dalall  ag datill sa dadlall 55l) & Laglgial)
O b A paY) Baaial) LY 5 Lilany Jie Gea¥) ) dpallall Ciladinall (o dpaell s
o Ay Bl gl ass A sed gy of ¢ daatl) Gaiad A deldll sl Laglgal
Bhucdl asgie (e dinlai gy Glhi gy Balie culS gy b Cagu danill Gaias o Gulad
On Gtsll ladsatl i€ LY @l oty Guadd) Jalyall s3gr e Ll il 135 L caall Lllans)yl
Glatul (& oLl Caasy daganll lgaags 8 lle cade) Al 4ujall LagleiSlly aanall 28
Ospaaa Wl aile Hshaluel) plel 3 Ll 8 lgiadagis Coill (e Ll piSll Syiady Sy
z3salll e US e gied o) QUL cae Uil 13Ky " bl Jaes Ll WA (301 ) e Jalacill

373



U AL pdad) ad o clidls 5 bl Luasdll clogpe BlaaY) e dold) o)
Conaly 5aY) agiall (8 Lagad 5 lax a5 dade JS& Laleil) copslas il 5 L 0luasad
Ciph (e YU Y o ae diali dplall il Jish lghtiad adaid ol Cilawy gailads s
el Lhint aay Lagad 5 agllhs 5 agibals Gindl lgle alde Yy lglaiinl 4 adiaall o)
cAblieg sady ABDLe duaslgiilly Al (Al Cannial 13gy 5 Aadiin dgal
aaiaall A8l g Liaglgigil) oYl

Jalsall Juned 3 aales LS ¢ ayghaiy w ) Gyla cpant 8 Ly laey 8ybaial) Linglyisil) K
Al ClasleiSill Lalle clS Ly L Al clasally alodl due s ae Labasl Al ly dplal
pda Jead I sap Lo Al 2oall Alla it L sy lgbeiad cpoladl Gl e Cuea
gy Uapd jiiad LingloiSll ae aaimall dlE oS (b M L adinal) (8 ol ale () Ll il
pinall Luagiad 2y S gl QU bl dae Laally dpaleai®y) dpanll A la)sag Loble (Gaaanl
SO Lyt (e desdle ST il Gl (s o) Lanl ani 18 e lanl) ddane e
il Gy avgll jgemnd) 8 dupall Bloaall e ChIGD Yed Ji cilS drall gliaslls
sl O i Vg die el Gl B agsl b gl ) Luih e cblSaSU Yol AST Ladas
S8 kg il Ao g all aaiaall slastia) a5 dpaliaily Al (g hal dais duelan) A8l
el adinall Jaby Gad e laaVly (alai®) Gugiwal Ao W) Gaas ahlSil ) (508 saas
sl ggiaal) () (e ds LY 03]
¢ Aalgall (3aat 8 Gl Cand) BISy allall ang i eV Lat¥ly Jail) el 8 agleiSll )laills
A€ & Ogaiiad le udug Ja alle & pelall Vsl Aol Hlacl) Aady aan sk Uiea (Sl
Glgall delia o (" ST saliaiily il allad) (ol gadll cilbgla cilea (S (Ggaiall !
leie ol Buas eiiha oly DA e dpallell ol 85 Jsal) liabeatl (3 L hgha il
A5y Baaiall Vsl 8 il Bal OIS Cuay (Jal oSS pags ) L cly Apaladl ]

Ul ‘._?Aj de\.‘aj\ dasd ) %12 @m Janll ‘_A\ Q\:\ju\ djﬁﬁ d_@ Lf\ ‘;ALQ]‘ U)ﬂ\ C‘_ﬂ”'“" @

374



LS. 17 L %7 ) clglall aladiad ae cuminil iy il ded (e %25 ) deat DS
(Legio gt Loy i) e(gld ) Luaall Jealsl)l Jilus P o VLN LaglsiSs ol ¢f
callall alai®Y) ) Jsaall ehailly Bpsal) IS Cinang dpaad) SLaiBY Jana adgal clls
ST g Cumy Ve gy G pale GSal) e i Gaall dxd)y g L) (e aag ol bl 3a o )
Sl e o) sl okl mad Las Ysd e Jib sdony padd bl 2.5 (0a
Giang ol 3Ll Al Joall 8 Lagend sy aaianall il 0 5yadll Candly Alad) NV aee il
Jol (any culS 138 Sleatina) Calide b gasis Gpe Laia ¥y Aalay] Jieladll aglgiall skl
il Jlae b daest chi s o cellialy clVla¥) glad el (e Lalaail) ol
SLblly Lgyg) (e Bgicall Lnglei€all (o cdliiad Al Ll gar JooS Loe Ly LaalaidY)
Ll gy dls alall 0l liimans 8 ol€ Dlie duginl) LyeShe cpally 205 Y) saaiall LYl
23 (e diad b (9A1 Yo o) V) claaye g 5aiyantg LilwdS Lang y¥) Joall (mes (e i) 08 Ll
s ddle didle e anams (53 gl (8 clgidag adaiad aly LeaglgiSall g clly Y Lgiad Aol
Yor o LS calalilly diall doatill lsa 3 W) o ¥ o S ity cadl) (ge Jls e
e GaSaiy Lo (gl i 2 539 Sidal) Laaleal B5l3) (s alal) Alla o Jlad ) Y (9]

OS] Ldpadll Gligise o

Lelaa) Halh i b @llly ¢ jguanll ye egilly oSl okl il oo LagleSall calS 13l
OB slaiall 1ag) Blay 4 ulul) algas oysae GlalY) 058 JalSie (gl asehay Dol
O b Laialy Labeadl 18 cioal Uy e laia¥) dllaall e Slsie (ggine Ao (S5 ol Lgailing Lobelia
saaiall LYl aasit (gn o) ail U 1997 alad Lyl Awamill pji jadag L (slugly ehad) G\l
g o O Gaanlly 3sudl O 0diley (I ¢ dllad) b ciblabianl) sl e i A ASaY)
Lais Lpmall (5nng dnally poleill 3 Gilosdll e Jgemsd) Gun o () Epall 3 B G
K dlall ol hlSally Laslei€ll (e of @l (o jlaally 32 Ayl 3 b asadl A
Lgal)l Joall JB (g Syaicadll ClslsieVly gyall PA (e Giladinally Joall (e Dati Uy Dylad

26 0o ¢ Aol Ay ¢ ST saliatil g jral allall (gl il il la Claa o o gaidld &l e 172

375



gl ol e 4liha¥) SleltieYly Ludy cbysay el Eaa) ¢3hall PDlial cdipeall o
Ge sty el Ala B oLVl Dl ann Al Gladinall Jaad a8l 138 opaty et
) e clelpally Laglsill jae Joa Wlla ok (Al ei¥slaalls 6yshially dpaad) Ll gisill
sl cilelal 53 Caglie Saall 138 g de g pia pracad oyaly allal) 2 iy (3 Lig )5Sl oLl #3le
Go LasleSil) celliad 3 gl B Al Lelaa¥ly delady) bl Cibide e
dpalad) Galaal) o i L @) he Dipend) dalll) Gl glasly SIS clsSe il
e olad Capaill YL IS S Jelas (ilaall & WSl L allad) e 5ylasadl oo Liaglgiall
dualsill Laga huon il Allg cAdg yrally §paiall olaa¥) Jualsill Lagleis e Jl 8 Ly o))
Cliva lagly€all o & oli ¥ L5dle digalse o 58 aoal o lia¥) aunay i) o

sl g (e lilly Liluland (on Moy o Sy S mgally v

Lila) Jsn Baae Yslad GLadl 138 8 Zpkn i agleil) ) ghaill e laay) hgydl Ll
bl i (s - olesll (e ci S LiaglsSl e adieal (sslaiB¥) sall e Aliiladll
Hlgatl Jagyall (he desana S5 e 3 Y alsiil)

L) 26V Jalse anl ey (635 ¢ 2D JLl Gy il

AR Slsall (e AKH ylgall cpuali-c

saaal) cilelaly IS il gyiull paiall jilg-c

Al (geal) Chlgn e (Y1 aall g

0o desena Gl Cus I lege e Lpdll Mg ¢ Buaall Ll Jodl adiaall ddg ¢
Lolaal) Al ¢ il adll (e desene e D dpsbiadly LAy ducLinl) Jaloall
Baas S ~yhg il e g Al adinall Slasial e

Kol 3k e cllall e dlEl) B oeSs Y didad) Al o) sdsdlall dsd) s

Sl gl e g g Aaatil) asgied cAaldiveal) Lpatill (3ind 3 Uy ¢ conend Al il

376



Cisall (e Ao gana lgie US (e g Cuny clnsleiSis A ¢ duelaial ¢ Ll tdaulll
Lol gaany we Joliny alalim il
G ) o8 Al Joally daviiall Jodll o Sweadl) iy golaiB) (griadl led
t da) 0o Ylsall Calagi e g8 Al dawills Ll ylsall o A8l Dlginl G aid
A (e 2adly Ldprall (Ggisa
ths S saill b dal e oadl daltied) daaiill it ¢ elaal) gsiwall ey
il 8 dals Luaedl) g Laal) ilerdl) (g5
o Al 3l ol gl ¢ Bpaiilly Aiedl p ADLNL Glan LIS ki A gkl e U
P23 g duaslall Dlgall dilen Sias 13¢8 ll Daleadl) ClS 13 €l dead] LaadISy daaiill
Llead)  cul€ 130y lglaile e 4aad) Jlall wiiis s dadeall olsall 5 duelyl) (D Y
) omlall n sl a8 Ly Alliad) aigc Luandal) Slsall Phaial (ya luje @y Jiedd daanll
o BDIAT gy o) ailse Al lia 2ay ol Blon¥) o diaglly Y] Ul 8 saw 3 (ailly 2l

Gyl sl

padid Al dgdaill sl g Gleliall pame ) adiaall Joiy Sicid g€l o) e

L0ssY b Blaall 5 &gkl bl e () aal) 8 g Dylsall o (Kaa a8

23y cadinall (8BS il Ll Aol alia thaslpiSill duludly dulag) B9
Gilessgally AV U8 e Lealatial Las) Wl aay Gus tdadag Aol on gism il

JAieal) cilalidlg

S pabal) 5 Joall cilide o dulag) il Laglyi€ill 05 o) caslall (e 2 dlagy) JEY-1
Blhacdly Aiagl) e uie ) Lty Aol 589 il Ladiiall Joall cdacl 28 L A35lie ooy gl
Olee¥) Y e Candyy Ol Al Gligiose 1y & Caotlis Ll LS (85 llg dreall Joll e
Glble P e L) geaadl i e conliiad Lsalil) Joall Ll . cagdl) J3all e 33l Cuial Cand g

@Y e Jy) o clghalin e AuSall Jlaaly oty duebeall Wijeal Cpuaty slgw by

377



Ala¥) il L) Li€ary L Eoa) dagleSl) Bjeall Lo ash Cuos sladl ) (sl

e

OIS sloms 8kl LaglsSly o IS8 (il Bia il ¢ AU duasdl il Jiges |
Gy el (i) iyl ¢ sellly Al Jlae b ol eal) Jlae 3 Lgalasind
S Bl o3a Lekeat 1 sisglasall (o pe ) e ans e Cipeilly Sitaladly Jualsil 5,5
e pgiad lgpardioe ( Ciglite JSE Lgadls Caehsi G b1 on Y <A il
allilly 25l o GlBle DI (o ()l (e pgias (A Sy duadd ylal Lglaia

o (e dlae Y B Lelaa (e agias @ loll (g
a2 ol Cun A€ A allad) Jaa o Linglyi€all Cane bt gl G il i)

- OSally Glasll Gl

(8 05 lemman allad) GlaaY Cpedlie agilils aletl) Jilg e ¢ pgiha8 ygbiig JAY) ABlE ol —

LAY Cladina) (ug agin Jsad laed
e U aainall Ay 8 Ulad) 55 Le s llell digally dpalally Spaleaid¥) plail) gk —
: Lagteiall dulud) U2

oo Laajaey oalladl el o aslsiSilly alall sl juain aatual) L)€ slig gramd Sl
e & (sl Lalall e luaie OIS alaa¥) o san 3 celigl) 13gd anliadl 230l alay
O Lasad (lad¥) daial APl ZuaaY) daxd olg ¢ sladll 53¢ ey (Goad) dlail e 5ylasll
Lol sl e Bubd gy H €l eliall adil cha Ll Gy Ayhall ciliag)
el Ay e daglally Cladiaall W (s S bl aslyiSilly calal) 235 Laslsay] sl
bl Ol Sliiman (8 Sy Cus cdansl Sl DY) Ao Laally Al COUSA @il

ol Eaphill Limalic (dadiiall Zieliall Ciladiaall & coubn Chaly doclan) cliag La lS)a

378



e B8l GaaglyiSally ualall Cagadl 51 b ¢l painal) A Ues (g el (D) e
LG:J' !.-

Lol V) eVl DA e dibiad) clelaally 5 Lclaal) sball cum) e —o

A iy gy erndlly aal) e Gana agedany ull) YLl @S L adinall G Lladl
S Al Alally Liajdl) Gy Gmnd) agaamns o el clie Ll Cuny L Juadl gl Al e
o peenill s Caadys jiley Gada Gaalee (I agilsng Gl o lgiad Al LB Al

Jedll Lo sy clelaally o))

asc s JAY) (5ol S Ll sallall oda cul€a S8l s 25l Canloglly il aladiad 8 SNY) asp 2
Ciad daiagy Agl) o il yly b Ll U L) agic aelbaily sadVsl Al o agnyd
peabiy agibin 55 Lay GlSola I Opdaiy Aaahall jee 8 YY) 1Y) ((Lhainl eaal
Sl o) Gus lagay Lygwn R ageangis Y JaY) AL ol Gl ¢ Glai) s
Dliay LS DU dgase cDludua 5l Ay i< Glall <8 e dge aje ol Lnglyisil
s sl e sl Canall (mpen ) AgQ) cBluleally a1 e3gr S ISE sl il
Jealsill 830y agalaiind DA Cplsian 15355 Y Y b eled¥) s - aeSsle 8 i L ¢ il
058 Al Al o V) daall o o 4 (05 Lad am e At pe Cpmedie Uy ool
DY) O el Jealsill il Cus . pdlie JS8 Leadil Gn AISaY) axe g lglanag 5w o0
e Y e e e el Jealll 1K Bl Jilglly 3 e duinlell LKA s
S A (Qlig call) sy daelually gpad) e £l ) cluldlly bl asgie b 53
ally cJasll Byl cugid g s Llile Uaad gyloanll W cula 50 adsay Zualill oda ) 250G da gl

LObaY) o5 35 b IS Ala g Baas Aalies JSUie die 30 3 Slaiil jelay Aduaally

5 ALl o) i claiiy Laeydll ClENG sLall blail (e dawdy desene oyl

bl Jlee ) 5L U8 e Sha 4eaiiu) 5 oIS allaal 138y "Alelad) Jhall didas bjlady

379



Joall abies e Yleal sl oda Gadai ¢ 5yshiiall Lngloi€ill dicals Ziy N ladyl-o

Aol Laobail) daniliud aoy Wl i ) dhagll sabud) Gty oV Ayl S lly duyal
ADESY) ) s oo agaa) sgaall e gplad) L i Y oAbl ssbudlh cdells e
i ol Lgild Aanjall Joall ey ashian 3 Jall (e pel) e Aansla cleDle) Al g0 bl
Cregiaal Bye sl Sy dand @3 gl (3 Joall sl e Tanly LaslyiSs Blas) s o
Bl e dlls (A Lglaag Lo Lol LaslonSill cplags e Jpall 03 adaioss ol by Al 3 e
ylges oS3l o 30ls e Aol st o V) dpabis Loas aie i Lo 1y ol Ole Yl
Lol g dae Ly dpabad) Lliadl) ae et ol dupall Joall dndle (8 dpalall Cagandlld L gs)hiss
Lalall Gl AN Q) (ggieall o djass s Glaa) 6 clad by Dl
daw (b Al lgie din Wy diype e dadiall ddpeally ¢ pall Qllall 3 dig8 Cuadd aainalls
il DDl g la G e (ol & el Al gla 8 dalel) cluhall ce p5SH @llia ¢ Jlall

U7, il Bas 3 g paiany sl Cugmall o2 =855 (e (guitiony Y

) b aludl Y gal ¥l calide & oaglgall ekl of tadinall B ) L) —a
o oS J<e s A Leld) Jodll b Lagead Aldadly il Cl e Cuniily (ehidy sl
da e el desiiall Jsall il 13y ¢Sl il Sylase dae ) ) Brall il yiall
s A (S e liall Aapgl) abd) ZUY 25 M Spieall Slscgall disaty A< o3
Jsni Mty Joatll 13a e 5adl g gy o Ageeal) Joall Gl i) aaeiall Sl
O deall Al AU & (Shyy s sty Alad) Gow ) Barall clegydall (4 (sllall
Jeally aY) Gw Laln 4Dle I @agae @3 aY) Gially (eall alaes (Automation) dual
il 3kl "ol Joks Cus Abjaall GlaBl b Bl Lagaady aslyi€ill jolall HEl cuas ellyy

2018/10/18 « Sl 5assa «lia g Analad) o iy coalell and) 5 ¢ o DL (174

380



S350 Ll AL Ll ClaglgiCall elld 3 Ly cBadeie eV lae b laLiiily dugalall cilyuill s
UGS gl ey ¢ paailly (iadl G 2l e wje ) i

il shadally iy L gi€all CanallS (AN dualall Jilissl (1<a Laadyl) cDlaally iU Pha —

Laaal ol ol 3 jules A2l aclsil 2t ala (AU uel) Callad 8 51 3 Y Ly

Y dbla) clis L) Gl QS L ¢lgilimly yds @ e cang ) slall cldbiie 5oL —
Gl 8 oS Al 13y Oline ) | s (9A) cllae b 305 CulS Layy ol clglans (panlaions
Bac g dudi Jjiall 8 Beal sac oli) ()5 yiall (e granal Wlla oS3 ¢ UL Sleal 8)uY) (LE8Y 5y

Byl ALl LK) e il adab Ly g il usald Sgal

Al Laglgill gl aliee Jand Cus ¢2005eSl Al julas e calll) 52l
Go Fan Dlal b Gledsal Jals il oDl e 23 ogas Lo cdbledl
Dy
Uaiddl (galallS Laggll clgdl Je laay) alae) Oy WIS il @y Julaati—la
b il i ety Sl e aih Ja ) g 531 el i SIag alial daladiad
e a3y Llaell Chadll Lt A5 el Gleall lSe Lualall AN Dlald L dadtia Jalye
Agilan¥) el st ela) )
il e il p3El Sy sl Al Jeall e QL ey 1By shilall LagleiSil) (G adsa
S Jlasill aliiog ol 4l glg cc¥patl sda b agus S Byshaiall Linslgi€all ooyt DA (e A el
o 393 pae Mg Bl e GolaBY) anllas 5ola, ) Bl ddpdl o L3 2 1Y) e Als

Jinads 3 400l e 35S g om M) gl 8 13 L (ga] Aali (e ddalag Bpaiesa daaly Laleal

(175 Jeremy RIFKIN, The End of Work: The Decline of the Global Labor Force and the Dawn of the
Post-Market Era, published by Putnam Publishing Group, 1995.

381


https://en.wikipedia.org/wiki/Putnam_Publishing_Group

e 4l slae) 8 5y€ Walsal ol 38 ol 3 Galall g Uadll oIS 13s .z lal) 8 glis) el
LS atiali) skt 4l e A &) gl caliaal salyiind DA (e dpeall o dinall Lnslgiall
Al e By claelaall e 2 peall Slal gad algad b adiany Sajie J) Y aladl ¢ Uadll 8 clegi
il 8yshiiall Lingli€ll lad ahasiad Gl Ml .+ EragSall pe clabaially ¢ doall Gl opa il
G O by ¢ npshay dalil Cpeatd dhals Liabea) At el laie) Gl e paly AL L o
1, . lgle suas Glieas cilady lealsl pskt cellinl alally alall cpeladll 8 4ilesse
el il (Ao Gany (3 pagleSall jalailly (IS IS Jan)l ddjeal) alal G 52 (S
Buse cilbely tglae 4l 8 ey 481 Y) Legig GS Y 50k ) 3 8 3kl 1 oS 13
Laslai€ill alasiad (63 (J3Y) el Jad . oldin) galadl 5 SLlly oSl gl o
) asmg pre O b Aad) Bow ) Jsam s Alalall (ol (e el e linnal) ) Lasl)
Aadtid) Joal) cloba®y Eoedl) (e Alla 3 Algall Jago (B gl Jleg ol L dlea

(A gall (e Ala Caad LgaBgig Liagl il Lgia 2)gus Al

ks Al ) Dpecinal) L)) gadie & S 5,58 Cligea 5yshiiall Liagl i€l aladial aalaal LS
ol Jleadl e el Giyen I Cleousgall (mas lacal L Alggees Lgae Jalailly LnlyiSall o3 sk
CNYI Gl sl b el 8 Llasme agsletiod (e danl) (s Ao Ui el Lo Laial cle)l 151

el ol Glalll 3Sl5e e Bales Slajie S SLaBY) 50 ciles 2 EY) dulee b Aol

G iy A AN jeanll Clading alilugy s 8IS aslsiSill ol e sAaila
Cilally oIS SLaY) Calide b Laslsi€l) aadiad il G ¢lgd sl alia DS
Mo Laga Lgma DY) Jalad anall (0 s celaally Aunally Ciifll (& daacll Cilsaially
O WLl Jaady L sl iSEN e Untiad 38y i panll agiid cuilS Lagag o8 ) (g)liasl ablginee
cdpc Laally ddlaly AaladY) Culal) cilide (3 cgndll duagl) sball Jalal b il

s (Y e Ll (536 cpdl) QL) 4 b dalag

382



A Brief History of Solar Water Heating

By Dr Ahmad Noureddine

Mechanical Engineering

Introduction

Our sun emits a vast amount of energy every second of every day. In fact,
for the sun itself, the concept of day and night and the time as we conceive it
doesn’t exist. It is always radiating energy and always has more of the same. In
this sense the concept of renewable energy applies best to the sun. Although
scientists argue that one day all that would stop, we can be sure that it will
continue to radiate and support life on earth and perhaps other planets for
millions or even billions of years to come just like it did for billions of years past.

Heating water for bathing must have been a necessity ever since
humankind existed. We know that as early as 6 million years ago, our ancestors
new how to start a fire. In addition to cooking they must have used fire to heat
water. A popular and easy way was to heat stones in a fire then dump them in
what might look like a bath tub or a small pond that could be man-made or
naturally occurring (Figure 1).
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Figure 1. An artist representation of ancestors heating water with stones

We must wonder whether humans relied more on solar energy before they
invented ways to create fire. It is possible they invented enclosures such as by
carving a tree bark and laying it directly facing the sun and waiting until it is warm
for bathing or washing. It is also possible they invented some natural product to
coat this enclosure and even insulate it for better performance. There are
unlimited possibilities that man will seek for comfortable living.

Since about 10,000 years ago clay was invented. Certainly by then people
were able to heat water in large clay pots using wood fire. Hot water became
easier to achieve. The copper age starting about 5000 years ago brought further
conveniences to water heating. Our ancestors were able to heat water in metal
pots and move them around freely. A practice that is still popular even today in
poor and remote areas of the world and while camping out (Figure 2).
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Figure 2. Heating water using wood fire and metal pots

The Dawn of Modern Day Solar Energy: The batch solar collector

Not long ago and towards the end of the nineteenth century, the USA
witnessed the birth of modern solar systems with the first patent recorded in
1891 in the state of California. Soon it was reported that almost a third of homes
in some Californian cities were equipped with solar water heaters. This new solar
system was called the batch system or bread box. The idea was simple: to trap a
tank of water in an insulated box fitted with a glass window facing the sun. The
designers thought they would allow the sun rays to enter through the glass but
the insulated box will trap as much of the heat as possible. Although the wooden
box was popular with some homeowners and particularly among solar energy
enthusiasts, the system had limited success and slowly disappeared as a viable
commercial level solar system.
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Figure 3. The batch solar system
The Flat Plate Collector System

It took about 40 years for the batch system to make it to Florida and later
to South America. By that time the batch system gave way to the more
sophisticated flat plate collector. A new concept emerged where a solar system
is composed of 2 parts compared to the one part design of the batch collector.
This time there is the collector which basically collects the sun's energy and the
tank which stores the energy for immediate or later use. Figure 4 shows a picture
of a modern flat plate collector system.

Figure 4. A modern flat plate collector system.

In this system the collector absorbs and retains most of the heat impacting
it. The hot water in the collector moves upward into the storage tank through a
natural process called Thermosiphon. This process represents the natural
tendency of hot water to rise to the top leaving cold water at the bottom in any
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fluid enclosure. The tank is well insulated and keeps water hot at least until the
next morning and beyond. The piping connecting the tank and collector are
routed in a fashion that allows hot water from the top of the collector to flow up
to the upper part of the tank while cold water from the lower part of the tank
enters the lower inlet of the collector replacing the hot water that has risen. This
process continues as long as the collector is receiving energy from the sun and it
is at higher temperature from the tank making sure that any extra energy it
receives it diverts into the tank. A cold water storage tank is usually situated
above the solar system and replaces the exiting hot water from the top of the
solar tank for home use with cold water at the bottom of the solar tank (Figure 5).

COLD WATER TANK

HOT WATER TANK
HOT WATER OUTLET

Figure 5. Basic operation principle of the flat plate collector system

Inside the flat plate collector

The flat plate solar collector is a rectangular box filled with technological
features. Starting with the high transmissibility glass that allows more of the sun
rays to pass through. Behind the glass is a network of copper pipes embedded in
an absorbent copper plate coated selectively to absorb solar energy. The whole
box is sealed tight while the back is well insulated. The heat that enters the
collector is only allowed to heat the water in the pipes. These pipes are
connected directly to the solar tank through the collector outlet where all the
heat is passed to the tank (Figure 6).
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Figure 6. Inside a modern flat plate collector
The Decades of Solar Energy Stagnation

The invention of the flat plate collector gave solar water heating a great
boost that lasted until the beginning of World War Il. Unfortunately, the
dependency of many weapons on copper created a severe shortage of this metal
hurting the solar industry with its newest design of flat plate collector. Utilities
companies added to the misfortune of solar industry by offering incentives for
homeowners to use electric heaters. These two reasons caused a major blow to
the proliferation of solar energy for few decades.

The solar industry did not spring back until the oil embargo of the seventies
and the following skyrocketing oil prices. Again a big boost came from the United
States when the federal government and some states gave incentives and tax
breaks for solar installations. Startup solar companies sprang up to cope with
insatiable demand for renewable energy products at affordable prices. This
temporary spike was killed also overnight when in the US, the Reagan
administration stopped all solar incentives in 1986 causing a sudden termination
of almost all technological developments.

The solar industry proved again that it was an economic and environmental
necessity beyond government regulations. While advancements in flat plate
collectors surfaced again after the almost fatal blow of policies that encouraged
the use of fossil fuels, a new breakthrough technology in solar thermal heating
appeared. The new comer that is still dominating the solar water heating today
was the solar vacuum tube collector.
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The Vacuum Tube Collector

The solar vacuum tube is itself a collector. It takes several vacuum tubes to
make a sizable unit depending on the size of the tank. This vacuum tube is a
technological wonder that made solar water heating so affordable and so
efficient. The technology is not in principle complicated although it is very
expensive to manufacture. Factories that invest in this multimillion dollar
business rely on high volume production and must secure across the border
customers.

The vacuum tube consists of two concentric glass tubes sealed on both
sides with air drawn out from the empty space to create a total vacuum. The
vacuum acts as a perfect insulator and this is the biggest advantage of the vacuum
tube. The coating is applied to the outside of the inner tube where water sits.
The coating is called 3 target because it is composed of 3 layers each with a
particular purpose (Figure 7). The outermost layer ensures that incoming sun rays
are not reflected back to the atmosphere, the second layer is for maximum
absorption, the third and innermost layer ensure that all sun rays are reflected
into the water in the tube. Manufacturers of the vacuum tube boast efficiencies
of around 95%. This makes this collector the most efficient tool to convert the
energy of the sun into hot water.

Anti-reflection layer

Figure 7. The solar vacuum tube

Today's Solar Hot Water Use
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The vacuum tube discussed above represents the latest advances although
it only represents the simplest and most economical version. Home owners have
varying design requirements and have different budget limitations. The systems
discussed here are only simple examples of what is available in today's solar hot
water systems. These systems went from being a luxury item for rich countries in
the beginning of the twentieth century to an essential item that exists in every
single home in many countries and expected to spread even further to be used
inside every home in the world. A look at this crowded building complex shows
the popularity of solar heating in some areas and how it has become as important
as having a TV and satellite dish (Figure 8).

WO W

Figure 8. Solar systems and Satellite dishes competing for space on Turkish
rooftops
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