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COMMUNICATIONS TECHNOLOGY LICT]

Edgar Gall and Jakeob Zwiers!

ABSTRACT

Ir the MENA reaglon the Imparfant tethnological trends of digitalizatien and of information and
aommunications: technotogies ICT) are very diverse due to differapt teyels of davelopment both
betwesn and within counltries. Aspecls LKz Inlrastructure, scanomic conditions, job market,
social media are discussed Adequate governance. for innovation.and specifically 10T is severely
lacking inmest of the MENA couniries. Henee, most innavaliens are instigated by exlernal actors
Nevertheless, nearly all countries in the reglon dre pursuing policias supporting .digitalization
I turiher developmenl. But digital ophions can either be used for [ransparaney, educalion and
empowerinent, of for control, censership and repression. TheEY will ieed to appreach the region
with greater senshivity, which may Involve ca-developing “frugal tachnalagles” thai are mare fii for
Ihe speeific lechneolpgical, seaetal, limaliz, encin-ecenomiz and cultural conditions el countnies
In the MENA reglan.

INTRODULTION

An adequate level of develapmeant introduction and dissemination of newlachnologies is essential
fobonty for the aconamic advancemant of 3 society but alsa far its sacial, cultural and pelifical
develapment. Several reports and stuthes have shown (hat most countries in, Ihe Middle East
and North Atrica IMENAL regien and many seamiefits of their societies are not well equipped
to ufilize: new technplogies for further development [i'e UNDP 2016, ESCWA z015, WEF 2017,
Baller et al. 2016) ‘Starting with 3 briel overview of technological trends v several fialds and the
infrastructural canditions requirad for tham. the main Tocus of this gaper is an digitalization and
the use of information apd communicalions technologies [ICT] in the MENA countries, Maos recan(
studizs of technology trends 1n thereglon address this issue leg. Guetat and Drine 2009, ESCWA
2015, Chambers 2015, UNBP 2012, Thunert 280%]. IET and digitalization can he considered the
cutling edge and as the crystallization topic fer mpst other technological trends and helds, theway
ICT-and digttalization advance in & given cduitry might indicate its potential and preparedness Lo
uptake of tachmology and innovation mom generally, There are certam preconditions. for turther
development with reqards to, 1echnalegy, especially ICT and dignalization, that are nol equally
distributedalong the régian. The trends in. utilization of, a5 well as reésaarch education and training
tor new technologies in the MENA region ara characierized by a broad spectrum of very uneyenly
developed countries and sub-regions. With these significant differences m tevels of Echnological
and digital devalopmen!, the MENA regian encompasses a wide varisty of trajectaries and cases

b Eidgar ol le Wesd o Resesrch of e clusks Futuie Slulies and Partichmstion ab i nediue Tap Futuie Studies 3]
ToLtmulinly Assegarmen (1271, i, gog eacies 30 e Fae Universiyyg) Beeln Jakel Jaers e Juno Resesrsiier al 127
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of application, which are discussed in the following,

Describing ICT and digitalzation In ihe MENA region will encompass & consitlaration tf: vanious
trends snd their relevancewithin the ezonomy i e general precondilions, differences etween ol
exporting countries and oll imperting countrias, sutsourcing, starup cullures, e-commerce and
FinTech (fimancial techmology|,as wetl as mobile gamingl; the sffects and retevance of demography,
education and the (abour markes inthe different politicav arenas (e, Arab uprisings, lering ano.
censorship. oybarcrimel;aswell as sodial miedia, thie relévance of digitalinfrastructure, the poteniral
tor strengthempg rengwabile 2nergy provision and for adapting to climate change and conserying,
natural resolirces " Most af these technological trends and related developments are (nduced by
externalactors, beit indirmety via cnmpeii‘i‘ian.nnd-mher similarstructural mechanisms, or direclly
by mulumatiend|l carparalions [suchas Samsung, Google, Facebook! ar sypranational institutions,
[for Instance, Warld Bafk, United Nations. Foodh and Agriculture Organization, Eurmpean Unitnl

Bul in the MENA region onlya few countries are intensively tinked (o other regons and (o 0ECD
couptries within the techiological realm, and therefore impulses and from externzl technolegy
leaders migh! be leéss intense, broad and stecessiul,

1, TECHNOLOGY TRENTS IN INFRASTRUCTURE AND INNMGYATION tH THE
M E Nl’—\ HE ! [{ |‘|

Basic infrastructurs Iz an/impoartant prerequisite for soclo-econamic tdevelopment in modern
socielies; both in terms of overall sdvancement and for innovation — pariicutarly i the cantex
ol Internalional markel pressures and dlobal compelillon, \neluding around access lo scafce
and limitad resources. Dug: lo demographic trends, sodal challenges-and the rapid pace of
urbanzation, thers s huge pressure on exishing general nfrastructurs and an increased demand
tar new nfrastructure [Le public huldings, rozds, brdges, as.well a5 fast internel, broadband
ate) ! The MENA regian i= expected Lo bacome the fastest growing region globally in this ragard,
overtaking the 2014 leaderAsia (BML 2017] MENA countries have invested 3-3 percen| of gross
demesticproduct [BBP| In Infrastructisre In the last decade, whicli s highsr than In Latin Amierica,
Europe and Cenfral Asia bul lower than in Soulh Asjz and East Asia Bul MENA's infrasiructure
invesimient and maimlangnce nesds up to 2020 are estimated al aboul 106 billon WS dollars per
year, or 6.9 par cent of the annual regional GDF [BMI 20171,

These gyverall trandsand numbars haveto be broken down The estimated differences in needs and
ahiiities fori muestmg ACTHES suh—mgmﬁ; are very hlgh Thecotuntmeswiththe greal‘ﬁst investments
in basic infrastructure in MENA are Saudi Arabia, Oaar. Kuwait and United Arab Emirates Since
2007 @man lias cempleled Fifty=-four infrastructure projects. which'is/the highast numbér ef any
MENA country [Preqin 2014], Daveloping aif exporting gauntpes are expeclad to commil almes!
1T wert cen! of thar GOF annually 148 bilion US dallars] 1o impreying and marntaining Ihelr
infrastructure endowmenis. Oil imporling countries will nead to invest approaximately 6 per cent

2 F;_::" Lhase Lopics, S40 alen iglad pliicationeol e Mmﬂ;ﬂ-?’-\ project, especialy MaKee L3l (2007), with iz lagus
ar economue and dermographic condihons anth devstopmenis
4 forthusreasoo thetlkes of 1he Linoa for the Maditerranean supparl sustaimable deveopment ol 1he reqion metoding
profeaislor infrestiuciume soch o5 e tis-Misghnslh ey Aot Sgilsl elion hasheeqi 2 foplc 2 sevaral inlistarial
sypenngs See e offeiay webste: nipulmsacraznal b,
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of thejr BOP to ensure the provision ol infrastruciure pp a sutticient scale to meel their grawlh
as well as. |heir poverty reduction largets, Investments are Ukely o be especally hghin the
eteciricity and iransport sectars, particularly road cansiruction. Elactricity and transpartare each
esﬂmaﬂed o azcount tor aboul 43 per cent el total inrastructure nesos in MENA, lollowed by JCT
(9 per cent] and water 2nd satitation 15 per cent| [Estachs et al 2012 xxd). Fullilling the electricily
neads alons would require approximately 3 per cent of the annyal megional GOP, or 46 billion 1JS
dollare, ef whieh 10 billion would be =pen) in ol imperting countries dnd aroung 36 billian in eil
edporting cauntrigs [Estache et al. 2003 %l Sa. when it comes o Infrastracturs the fodus is on
the increasing need for energy and electricity supply. Entrepreneurs and the business community.
see Infrastrilcture 15sues as 4 serious problem In MENA countries [Marnis and Carey 200%).

Thigdelicn s underlimad by internalional camparsens:

lrvcontrast Lo other fast growing cauntriesin the world, the Arab region has suftered m ihe
last decadas from substantial barriers (o sustainable growth, which greatly affected the
yautti populationand theit imtagratian In productive; growth-driven estondmies. Gauged by
the lavel of indusirialization, the level and sectoral composition ol private investment or
the praduchivity andtechnological innovahion ol fitms, ne Arab country, espacially the nan-
resaurce richy is.an the path af the structural transinrmation that hasled the riseof fast-
growing econernles suchias Ching, Turkay, Polamtd, Malaysiaiand Korsa, IChaaban 2013, )

Mure specificatly apropos innovaljon processes and economic clbsters, sgaun empirical evidence
proves leidalicits (n adaption of new lechitologias in ha raglan Yis-2-vis (he majer laelors for
sURcess.

Statistical and ecanametric results L. sugarst that cluster performance. broutih! about
by the adoption of new 1echnologies by firms within it; depends on two séts of fagtors
Oneset are the firmespeciiic characienstics, academic gqualification and knowledge of
MDs, skill'intensity of the warkfarce, metivatian of MBs to provide warkers with regular
traming for eHechive use of new technologes, sates turpover apd profit marging, The
secona <et ol factors consists of cluster-specilic variabies: the presence of ranng
and collactive internal technalagleal suppart Institutions and the benefits of Inter-firm
sharing of lacihties, The adophioa ol 1CTs depends indirectly on the local and natlgnal ICT
infrastructure since these provide the backbone for firm and individuzl ICT use: [Dyelaran-
Oyeymka el al, 2007; 287-8]

A similar assessmenl has been published recently an-approacheés to supporting startups and
probilams 1 the MENA ragien trom a business perspective. From a distance, (| seams a5 If the
Middle Eastiis (nthe middle of a startup boam [McKenna 20171 New investments are increasing
and appmaching 1 hillion US doliars. But claser investigation reveals fhal the biggest part of this
rise n imwvestments 15 related o |usl two companies [see below| and ro @ <single counwy [UAE]

Referring ta recan! data from Magnitt [2016]., MeKenna reports Lhal In 2016 Lhe ameunt of casly

belhyg investad inta tech firms mare than quadrupled, reaching 870 mithion US dollars,

Howaver, thievast majority of this—$625 milllen = flowad Inta Just twe firms: online relalker
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Souq, and Careem, the Duba-based rival o Uber which operates in 53 cilizs across
MENA and South Asta, Ammazon's actuisition of Seug.cam, reported to B& in Ihe regian
of $650-750 million, pul ihe regiom’s siarl-up scene on the glabal map this year. Souq is
arguably MENA<= tap erling retaller, and competes wilh Amazon 1n severdl Key markets iy
the reglen Must ol the invastment'tn MENA start-ups s caoncentrated in Just one country.
According to Magnitt, the Uinited Araly Emirates [LIAE) has sequred half of att tech funding
in lhe regionover the past three years, [MeKenna 2017

Innevations need specilic investments, including knewhow and capital, which yery often haye
to corme tramy Intarpnational corporations, banks or thstitutions. How to hecome attrachive lor
such investments is:a madjor challenge for pofitics and business: natwarks. The attractiveness. of
investing, i mest countries in the MENA region 1= low compared 16 East Asia or parts of Latin
America World Bank data camiplled by The Econariist in 2817 slrow how nagatively the situalion
in MENA countres has bean assessed m rcamt (mes [see Figure 1], Theanaln reasons for this
situalion are that bureguoracy, combined with the lack of government supporl 16 many MENA
countries, las led Lo 3 sltuation thal seemsless open to starlups than in many ather parts of the
world, Bul there some governmenits that seem to have changed therr attitude in order to begome.
glabally competitive. For example, Egypl recently introduced anaw Bankruptoy bill that abolishes
impnsanmsnt for company founders whose businesses fall (McKenna 2017

Figure | | Rankings and Ease of Plaing Business Score, 20146
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Resgite this largely negative situation, McKens farmulates anoptifmistic autlook: The'goud news
15 there 15 plenty of rovn for growth; just 8% of businesses m MENA ave a digital presence fin
the US i 1s B0%), and enly 1:5% of MENAS retall sales areorting. The digilal market s estimated.
te add 395 Hillien In anntal GOF by 20207 IMcKenna 20171, Whether ar net-and haw far it vall

catchup depends-on the-acinties af many difterapt actors and institubons i (he MENA countries
A specific feature often Sited as being a'major lactor 1nthe underdevelopment af technological
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innavation 1n the region s the widespread corruption, In:a comparative stugy on'this lopic, the
esults areobyious for MENA counltries. The perceptian amang firms that corruption is 4 fmajor or
savare constralnt fo doing busingss in these countries (s qulie high -and the diffarencas betwéen
countries are atso high lsee the Figure 21

Figure 2 | Fercentage of firms that pecceive corruption as-a major or severe ¢anstraimt fo daing
business
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Many ol the aboye-described techndlogical charactenisnics i the MENA region will have a
decizlve Inflvence on the future. antd therefore also on future generations As (s {ha case with
any lechnclogical development ar innuvation, the inplementation of, for instance, ICT mio the
culture gnd econtmy of a counrydepends an a broad spactruny of precondilions inthe sense el
required iInnovalian sysiems. In fhis respect, one consideralian s related Lo the different sodia-
cultural miliews of & given saciety, including - v the context of new tedhnologies - ganaralinnal
diftferentizhion. Figre 3, taken frofm the “Arab Knowledye Report 2010/2011" lUNDP 2012 shows
some of the prerequisites, and Ihe axes of actinon necessary for achleving & knowisdge saciely
Wuhiragard o 1hes outcorne i the MENA region, the suuaton.n the difsrem countries 1s vary
diverse within ant between countries. Innavatian |s rélated te human develapment. education and
qualificalions, Accarding ta the findings of lhe UNDP [2012: 144] there are several lasks that have
1o be managed in drder 1o advance Lhese soaielies,

» Reviewing management Insfifutions: and their readiness o wse and absarh technolagy,
particutarly in the tigld ol eduralion and Irainpg

Emphasizing Intellectual property rights and reviewing the legislation and laws governing the
use of technolpgy in-g way that achieves itsdeployment-and supports fhe freedom of using it
« Traimng snqualiny systems and enabling individuals wo use =chnalogy elfljicemly,

Encouraging fareign investmant Lo achieve & guantum leap lin terms of tachnolagical and ICT
advancement], pspecially in the areas neading tughly-quablihed cadres

Develaping miaor projetls to create acrilizal mass Lo deploy, amployand praducelachnology in
schools, universities, homes, produciive insfitullons, government, and public lifs in all areas.
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New technologies areused tor blldimg 'up hopes lor & batler lture. For instance, & paper fram

thie business community [Annunziata:and Rostom 2115] mentions several areas of paterial for the
MENA ragion and refers 1o three catalysts that might Unlsash those potentials: 11 the ndustrial

Imternet can boost produdiivity and efficiency 1o help deliver lower and more afferdable costs
through use of wirgless access to dloud data and sensors; (2] advanced manufacturing techniques:
are expected o bring greaterspeed, flexiility and inndvation 1o the shon floor, enabling Lhe risg
af rricra-factortes and high-value artisanal workshops; 3] the "global brain® is ahlé ta enhance
industial capagity by bringiig technologies and worklorces tegeiher between tifterent countries L

collaborate on [deas [Rostom 2015], These Ihree potentials are all based on'Intensive tollaboration

'El_l"ﬂ :|-:0Tu‘lBt':"!,li\F'l1¥, wihich -are lhE-r‘_HfDﬁE R.E!yﬁ p'mrqql_.jgiies ot such Cha“g'ﬂ In s wptimmshc view,
sueh.an inhevation process willunlock
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tremendous appoartunilies lor everyone in the region, especially for those with skille in
areas shioh as enginesring. desian and code writing. For small and medium enterprises,
and enireprencurs, the global brain not only increases access ta poténilal workers, but
1o Increased problem solving by lssuing open innovation challenges w saurce crealive
solutions. For smaller firms. advanced angineering democratizés manulzeiuring™
through technologies such as 30 printing -gnd other cmall-scale manufacturing that
lowsrs barriers to entry; dilowiitg small hirms and even Individuagls o ldunch products,
prarts and camponants. This “maker moverment” s already 3 growineg phenomenon in
Turkey, where the regian’s firs! store astling 30 primters has gpened, aswell as in Eqypt,
Tuiisia, Lebanon, ragand Marocee. [Restam 2015)

Neveriheless, these sorts ol progneses have o be tdken with <aution, since suzh, sanguine
narratives are being vaiced in dlimost all countrles bul serious studies and analyses of the expacied
positive etfects are very weak, and offen counterad with predictions of major job losses because of
turthzr autemation and concepts such as robotics, the Fourth Indusinial Revolulion ar the Internel
af things.*

As mentioned aliova, the differences within the MENA reaion with regard 10 1CT dissamination
and digitalization arevery high This was underlined once mare in a recent camparalive empineal
study: Asking “Which nanen i North Africa and the Middle East is top lfor digital?”, the 2018
Netwarked Readiness Index INRI From the Werld Ecanamic Ferum IWEF| found the UAE (' he the
teadar in' this regard. The UAE eyen tomes secand ot alf the 143 countries surveyed worldwide
I thrae key areas: bUsifess and (Anovatioh anvironmant, governmenl usage and socsl impact.t
Tha NRI is part af the WEF'S "Global Information Téechnology Repart”™ [Ses Dutiz et al. 2015, Baller
el gt 20141, It evaluntes the studied matiens on four indiearere of thewr readiness foexplad mew
digital technglogies: [1] the requiatory and business anvironmant: (2] infrastructure, atfardatiility
and pkills; [3] usage by businesses, individuals and governmenty 4] sodial-and ecopomic mpact
[Geiger 20151,

I addition te such tactors pertaining to the utilization of new lechnologies, the experience of most
couptries (1 mstory shows the relsvance of soial and dultuml conthhions aRd cisumstancas i
this regard_specifically the dynamic relatlonship betwean sacial and technalagleal mnovatlan -in
other wartds, technalogical moadermzation and sexial madermzalion, Within developmient patterns.
thera are manitold cwallenges involved Tor all people on an Individual tevel,as well as o a lamily
and callective lavet One examgle vonnected to the speedy changes: i urban-areas and within
farmilies hving ard warking there comes 1n lhe form of the generahep gdp: The mdin featdre ol
this Is increasing acteteration in the appearance of new circum stances, new informmation and new:
knowladge, whereas old krowladge and such (ike becomes deyaluated and the older geperations
laek \he-amility and mctivation o adapt to the neWy circumstances and challenges. For traditional
tamily patterns, divisian of labour and rdles as well as established higratchies, such changes are
ofien a source ol tensianand conflict 1n communities

Foran exireme forecast: see Freyand Osoorna (28131 and Bdenbaen et sl [2017]

45 S

& I 20116:1ha UAE comas second of the 139 countrniessurvayed in two key sreas:government usageand soaal inpacts
See Le UAE countqgnmille In e Netwafice Readiizss ndex websile Bl mrepo s walanum, arg/ulabsl-Information -
technplogysraport- 0T sfecanumies/ Farunamy=KRE
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Aside fram the above-menlioned "Global Infarmation Technology Report”, the NRI measures,
an @ scate frormi | Iworst] 1o 7 Westl. the pedformance of around 140 ecunamies in leveraging
infarmation and communicatmns iechnnlpgufes to baast competifiveness and well-baing. InFigure
4 are listed the lop len digital nations iy (ke Middle East and North Africa harnessing (CTin 2013
(Gelger2015]

Frgure & | Top ten MENA countries harmessimg (nfarmation technclogy, 2015
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L ECONTOMITC CONDITHONS FOKR TECHNOLOGIES

Econormuic growth in tha. MENA region has changed agamn lately, due.to the nlluence of various
lattors,

Econemic growih i the Middle Ezsh and North Alriea [MENA] region s expeered to
rebound lo an average 2 percent In 2018 from an averages 1.4 percentiin 2017 [ The
mild reboundin regional grow1h reflects the positive impact of mefarms and stabmzah@n
pollcies untertaken m many countrias intandermn with the recent pick upinoil prices and
oil production and rising external demand. [Arezkiet al. 2018k, 751

Although ihe diitlook tag MENA feimains gositive, theraare still geopolilical tepsions, shallenges
dus fa the displacemani of people, including refugees, and The rising level of debt in the region
thal urgently have w beaddressed, There will glsa be an incresse ol younyg people entering the
labour markat In the coming décades, Hi-ledh jolis in Ihe services seclor are espadcally likely
to emerge due ta rapid technological change Therefore, several MENA countries have already

developed economic strategies Lo benell fromithis new, disruptive technology. Afasi-growing poel
; and smariphanas
can serye as3 basie lor the development of 3 digital sector whereip new |pbs can he created

ol universily graduates in combination with heavy penetration of socisl madia

i-:-ms



Middle East and North Afrlcs Reglonat Architecture:

IWzpping beopannes! Sl Repldnan e ang Dosesue Translormanons |

N B WORKING PAPERS
@y No.23, November 2018

[Arezki et &t 2018a; 1]

According fa the World Bank, the key factors in Several MENA countries [Algerla, Eqypf,
Marocze, Libys, Tumisia snd Jorgsnl limiting devetopmen| are a lack of elfective competition,
and apprapriate. regulation The report recommends prometing facilties-based competition,
addressing underserved areas of the country, applying new models of infrastruciure supply and
implementing measures to lewer deployment costs (Gelvanovska et al 2014] Nevertheless, this
papersuyoests thal the governmental useandcontral over the extension amd rmaintenance of IET
infrastruciure need to be assessed separately. A number of governments of the MENA region have
alregdy wken steps o encourage Intermnel prolifzmation and accessitility, malmiy in arder 1o boosl
econamic development Bul large investments tar |digitall infrast ructura develogment as.wall as
investmentsin the ICT seclor are still Recessary.

Interms af zronomic vevelopmenit MENA countries can tie split inlo twa sub-growps:eit and nan-
ol countries show strong differences (n regard 1o ICT impact on regional growth, The ditferant
sub-regans reveal a high positive dffect of ICT on growth for the mi-MENA couniries [Sulf states)

Therelore; a significant growth, payall from ICT can be zcknewledged only for the oll-MENA
countries: This 1= mafihly because these countries succead n thelr Investment categories and
quality choices.as well ag in captufing and farming rhe required quatifications tor human capital
thay togethar ot an 2ss2nial background 16 benalifling from ICT {Gueta) and Dripe 2009).

A number ol counlries in the MENA region = ncluding Egypl, Turkey, Moroceo, Jordan, UAE and
Tupisia = have succassfully pogitiongd thamselves inths markel of global ICT-epablag services
and IET outsourcing. For exarnpte, Eqypt, as a popular destination for 10T autsoufeng, currantly
supporis 90,000 directly relared jobs nd 1= growmg at 7.5 per cent snnually, parily driven by
business Irom Saudl Arabila and the Bull' Meanwhile, in Turkey 'mare than 80,000 workers are
employed in the ICT sector, which produces assets of 1.4 hillion US dollars.|Sethi and Gatt 20146: 9]

In-same regions and countrigs. for example in Palestine, a vigranl startup sulture has been
shaped by vanguard persons and groups, Startups appear where there are innovative business
apportunities for achiaving economic developmsnt, despie impadiments suclh as power tuls,
poar Internal infrastructure and political restrictions |Innovation Group 2017: 24]. Nevertheless,
significant extarnal canditions sugh as ihe blockads ol Gaza by the gavernmarnt of lsrael inder snd.
obstruct overall gcontmic develgpmient b e. the manufacturing seciar] in this case. "BPue lo the
bluckade in place since 2007, Gazs's exports, according to World Bamk's Cauntry Divector for West
Bank and Gara, Steen Lau Jorgensen, virtually disdppeared. and the manutacturing sectar has
shrunik by as much as 60%" linnovallon Group: 20017: 241 Wilh new husiness models focusing on
dig(tal solutions and hardwars deyelopment, young Palastinian eptrepreneurs fill the gap that the

& Dugzua 12017 capiures heambivalenve st covmes sl devalopmeants reing lranved withy the e Faupth hndlsisial
Havangn ™, With i gpponiuniues of wiadleew propaycyar, communmes cauld ve upveloped bocayse megrespl 3y
slres &re supnosed to boost (he productivity level But dué ta the patential of hew levels of satormiation, a l4ss of johe
Colld 3L50 eccit entd NurEn workens are sulislliler) By mbots and AcbilaEl inleligenze Thavatore JEWILE e ool
how MENA countries deline their rote imsdepting and teveragiig new techinologies

7 Thehasbesn mpart theaesdlt of siratagic actvilies-of theduformation and Beaision Support Center IDACH of the
Engtilian govarmment, For sarie v this Donk'iane fas given boost=tn 10T dissamization i diiferent 2ress ol sodlely
AN e At
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government 1s unable to deal with and proyide a sense of sconomic independence - from |sraeh
influence as well ais deperdency bn foraign a1d linnovation Group 2017 241" The startup toom
in Pales!ine has been tatalysed by an abundance of accelerators, mcubdtors and veniure capital
tunds through which new forme of econamic progress are teslered via the means of innavation
within 1CT and digital development.”

In thie Middle East, online shepping seems to bereaching a whote new level. “Websites in Egyp.
Jordén. and throughoul the Gull are making anline ordering faster and easiar than aver - allowing
cystomers to u&e_l;en_tra‘hzed websites te order frorm their taverite restaurant menue and produch
catalogs” [C5IS 20091 Alengside wabsite ardering. bilingual websites assist expatriates i Using
e-commarce With the aid af virfual and augmented reality technalogy, fully immersive retail
experiences could soon be possibile - allowing consumers Lo navigate around @ virual store
[Hinevation Group 2017 531

In miany Apican countnes, FinTech hds galned hgh econemic relevance (n vanous respects and
can aven become an ecunomic game-changer uhder cartain canditions-and in particular areas -
especiallyin bringing digital, mebitelinanci@linfrastructure inte ryratareasand promoting progress
ol the dgetal industin eraating new jobs as 4/ result Online paymants faclitate transactions Mutdly
across geagraphic borders [TrendWatching 2017 At this peint, ths situatian iz not clear enough o
assess lhe potantials and resonance of such davelopmants withimthe MENA ragion.

Anothar growing sector i the Middle East 1= mobile gaming, Belween 2015 apd 2022, the mobile
game davelopment industry in the Middle East "is pradictzd to graw from $680 mllion 1o 62.3
billion™ [CSIS 201 6. Currenily, just 1 pér cent of tha confentin lacal app stores s avaitable in Arabic.
Therefere, private investars as well as governments, ncluding fran, Jordan and Saud| Aralia, “are
sponsaning hubs to craale moblle games tailorad tolocal language and culture” [CSI5.2004],

SUTOMATIZATION AND THE JOE MARKET

Due tu the ngh levels of unemployment in the MENAragion, as wall o= Lhe deficits in he education
syslams ant sooral securily (ncambination with the state of demegraphlc develaprnant, the MENA
states are uhdar considerable soilal pressure: Among the 160 million ytung men and wamen in
the requn, unernployrmant and undar-employment are very high: almpst 2 [hurd af achvayouth in
tha Arab World are unemployad

B Boine examples MAshviGar 4 raal estyla platior i (5El optimsEs N ranta) RErermAnNLS ol hVESIFEN praperiies
Fadlid a wirtual plattorm tar connecting with ficensed psychotogisis across the Arabworld and Wicez. a markatpiace
thateonedls Blerted viles stardbelier= with metis broadceslers 3nd publisher=. |, | Thereare slso s iiups invesling
i haraware, Insoillo, @ rulli-purpase finese racker gl also maxes smerggncy ails Usig & snesier nsgie snd
BatdKnol. & stylish top-un battery pack. deacmbed @ e world's {astest [Plmne charger- i a'keypehain® linnevation
Grp 2007 24]

B AR sample e he Fas) Farwsnd accelerstar in fatrrallihy, Gara Sky Books (v 3azs oF Wi IRUkar Fund =Falesiing o
biggest startup mvestment fund aiming to bulld up s startup ecosystem and its sizkshotdars |nnovanan Broup 2077- 251

f &s am example: “Whedle Express a Jordaman hemo oflers s portable parly In addition ta delivering imowes
sileguaimes and snacks | West A, Wedls Exjiress profmises bo deliver = waterpiie witli <y ol |9 lavor= of
LOLBLC WILIL SEELy s ke delivey comss will i geals tor (e pupe © (LSI5 Z004]
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Yaung Arabh woamen are especiatly excluded from lahor markets, as more than two-thirds
af wemen between the ages of 15 and 29 areoutside the Iabor markel, Lhe mghesthrate in
the warld. Lack of jnbs especially for the young has heen a characierisiic of the regian’s
sconomiz growlh performance inthe past lifty years {Chaaban 2013; 5)

Economic growth m the Arab region in recent decades tas not been able to-absorh the growing
needs ang expectations fram the surging numbers ol youth, "The trustration amang Arab youth
entering the joh market is campoundad by sodial 2xcusion. 3s the lack of job apportunities results
in tack of atcess to haysing angd marmage, which hinders the transition lo independent adulthaod™
[Chaatian 2013: 5]

The region's population, currently estimated at abour A00milhion, 15 expested s reach 600million.
Ty 2050 [FAQ-2016] More than half ot 1ha poputation |6 undar 30 years old ILdders 20171 Thus, the
social and job pressure isever incrzasing white education, unemployment and food prices are sfitl
msing. The latestlabour marka! data show thar ihe unemployment rate remained stubbornly high
in Egypl, Iran, Irag, Jardat, Marboes and Tunisia In 2014. Forily pet canl of the reglon’s unemployed
are youny jobseskers [Devaragn el al. 2014; 4). Real GOP growth in MENA 15 projected to stay at
iLs lowest level for the secont consecutive yaar at around 2 per cent in 2018, 3 percentage paint'
less than that predicted in April 2018 [Arezki et al 2018b- 721 Youth unemployment in the MENA
regionstands b 3% snd universiry graduates areimakirig up nearly 30% al the wral unemployed.
peal” IWEF 2817, il

The WEF s "Futura of Jubs™ analysis [ound thal, by 2020, 27 per cenl of core skills inthie couriires
afihe GulF Cooperation Council and 41 per cent of those in Turkey will be differént compared to:
skills that ware meeded 1n 2018 IWEF 2017; uil, With regartle to the continuaus autamatization
and diqitalEation in most economies of the MENA region, It has been estimated that 41% ot all,
waork acfivities in Kuwail are suscepfible: fo automation, s are 46% in Bahrain and Saudi Arabia,
7% i thie UAE, 49% iy Egypt, 50% in-Moroceq and Turkey and 52% 1n Qatar” IWEF 2017 71
Furthermore, Tslome of fie mest comimon types of high-skilted empleyment in the MENA région
include cormmersial bankers, corporate finance specialists and sccountants, srhootteachers and
academics, enginears, quality 2ssyrance professionats ant inlormation tackinology consultants
|WEF 2017: 31

With Intreasing Imternel access there will be growing gpportunities for specific Lusiness maodets,
including for women worcking, from home wvia the Internet, who utherwise might have difficulty in
hnding adequate joirs. Nevertholess, this kind ot aplion negds spesific cultural conditions, With
reganis to the reguisite cultursl conditions for emipleyment and jobcrsation thers are countrizs
and subsregians where the attractian of employment withiystate instilutions 15 still much higher
among Ihe young generation as comparad ko employment in the privale sectar [one example being
SaudiArabia) '

But mest hiuhly educated young people try to escape abroad ar they giva up on finding Ihe right
employmentbecause of the fack of potential for parsonat career, change and davelopment, Possible
feactipns Lo Whis scanario can be fmigraligh or agqression against a corrupl eslablishimen! Karzke
Shalhout and Al Qasimi 120101 argue that; by simiplifying business procedures, oyber achivitles.
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reduce lhe cost tor businesses of camplying with demeslic and nternaljonal trade regulations and
reduce the cost of conrupticn. '

New technaloges are being selectively imtegrated 1 more and more educatianal nshiutians,

Educators are incmasingly tuming te fech to make learning both accessible and melavant
te young imindsets, in preparation for a.glabally competitive werklorce ready to tdke on
tormorrow's challenges. The rise of new medm is dhianging how we learn and-communicate.
Gaming, animation, and virtual networks demand 3 new style of literacy and pramote new,
madels for collaboratiomand commumication. linnovation Graup 2017 27]

New digital lormats could engage audlences of atl ages, halping em gain new kpowledge snd
augmenting skills —even [n difficult socio-political stales such asSynia lnnovation Group 201 7: 28]

These digital formats are particularly needad i the MENA regjon because uf its unamploymeant
rate, whieh 1s the highest ab anyregion in the world dug'to msufficiant equcation systems. There
IS especially a risitig demand far "higher-order analytical skills and advanced digital lHerasey; as.
well as strengths 1n scence, vechnolagy, enainezning, and math [STEM] subjects, in particular
computer programming” (innovationGroup 2017 271 MENA countries graduate tewer studentsin
STEM per year comparsd (o other regions. Theretare, investments in the sactorof “techucation”

are to be expected Within the MENARA projest, one conclusion s "MENA economias need
greater investmient in STEM subiject skills [science. technnlogy. enalnéering and mathematics| to
prepare the younger generalion lor tabour-markel demands" [McKee el al, 2017, 4), v particular,
the problem of Inlernel dceess has ta be approached more systemalically i arder 1o proliferate
digital apportunities and fo prevant a digital divide in saciely. Today, anedn three Ihtarnet dsers
warldwide 15 younger than 1B years old, Howevar, at lhe same tme 29 per cent ol young peeplz
between the ages ol 15 and 24 - especially In Alrica andl In Arab states - do nel have Interpet
access [UNICEF 2017),

L[0T IN THE POLITICAL ARENA

Generdl davelopiments an ICT [pnimarily the use ol smartphones i everyday life] as well as
within digitalization have changed political culture. An example it tha MENA region mentloned
very often by the media is the so-called "Arab uprisings”. Withip these upheavals, sacipl media
were explicitly used 3= a new lorfm of political communication and coordination. But in the same
contexts, the passibilifies of the Internel and social media have alsa been shown npl only o he an
ampowering wol orovic sccizly bul raiher 45 a power mstrlman used by aulhoritarizn regimss
and dictatorships. once they have bedan deployed for censorship ar as a strategy for disinfarmiatian

The pumber af |nternel activists, blogs ant online larums (avelved im the overthrow of the Bén Aly
regime InTunisla |s considered o have bean huge. These acfivisia hacked government webslies
and parstysed tham with averload atiacks, They also managed to deaclivare the governmant's

1 BEegiss ol e gnsteady scondimie and pelilizal sthls 4l SoFs regions, Ihere 12 3 pEliam Wil Lavidglivn Ihal
nogalively mtthencas the developmant al U‘]E,]oh marlal snd reduces the carier opportumties-and wilnbhits glanmng
AT g Ermy perspedtlve Barruption, sevir= inpedimants g Iresding and wintlzq) 2ot son-trensparand regulation e
ary ueFrerentEl wigrowln snd deveisprem [lonescy Z013)
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repionage and censorship programemes (El Difrany) 2011], Howard (201112 states thal technolpgy
does pot cause political change, Bul \tdoes "provide new capacilies 2nd impose new constramis,
on palitical actars” Tufekel [2011) poinis out that répressive regimes face a "dictator’s dilamma™ =
meaning that allowing Inlernel secess for thewr olizens peses a threal lo (thair regime, but Umiting,
af kanning the Intermet canlead to (salation that can harm the Sountiy and (fs economic as well
associal development

The OpenNeat Inltiative reportsthat Bahrzain, UAE, Gatar. Omadn, Saudi Arabla. Kuwait, Yemen, Sudsn
and Tunima use Western technologies [e.g, trom Siemens) to block selected Interpe! content,
In Tunisia, Egypt and Libya there have hean state.ciackdowns on user-generated content (UGC]
and the Internet m general through blackouts, stowdowns and filtering, Thers were also arrests,
detentlonsand harassment of those mvelved in the ereation and dissemmation of UGC in the Arab
yprisings Twitterand Facetiook, as well as Being possible Instruments of protest, can also render
users vulierable o state sumvaillance, These platforms have baen employad by securily and
imelligence agencies Lo dentily and locate activists and protesters |in North Sudap, Saud! Arabia
and Tunigizl, The military, tae, has been using sodial media - in the form of SMS messages - 1o
update the people/citizens on its view of events [Brissop and Lee 2011, 29-30) The miltary has
lately even created 15 own Facebook page as well (Khamisand Vauahn 2001]

ICT imipacts on the political fizld can be summarized as lollows. First, ICT provides a mohile,
flexible and cross-border method of cemmunicatien and infermatian exchange: thratrgh mebile
communication and socal madia applicabionz, Thus, mformation aboul Lhe prolesis was
distributed by phone ar by collective taxts [SMS. Inaddition; smartphones. [in part cular through
theif tamera funcilon and wia Twitter] helped fa dissatminaté Infarmation and mages In 3 fimely:
and tar=reaching mapner that mobjlized crowds This was rucial lor he protest movement =
especially in smaller cities and in the countryside. In the case of Eaypl. enly 2 guarter of the
populafion had Intemet access before the upheaval; mom than two-thirds of all Egypfians owned
a tnobile phone after. Second, ICT supplies rlewtools for artacking the state (hroughcybierwartare
For examiple. tagether with the interrational hatkar movement Anonymous, Tunisian activists led
a kind of cyberwar against the government, as mentioned above (Bl Oiragw 207 1),

Alongside new farms of political participation thraugh fhe digital reans of the Internet, there are
alse new/torms of cybercrime and the distobulion ol "crimeware” regarding credh card dumps,,
anling accounts, stolen credentials and malware thal lave emerged in the MENA region (Trend
Migro 2017, “Staten identilies abound here, in bundles that mcude passport scans and copies of
drver’s license and lacal utihty bills, The marketplaces are alsgrife wih do-tt-yourself Kits tha
provide the resources {hal aven beginners cdn use to launch their own cybencriminal business’
[Trepd Micro 2017), '

5. BOCIAL METIA

Sueial medla in s different foris is an importan! lzaturz nat only of societal communication, for
prvate purposes and such like, particularly among theyoung gengration, but also more and more

12 Sen me otfial wensire: Bupsfjopanen ew
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tor businesses, educational purposes, news and advertizing as well.

Out of a glabal population about 7.5 billion peopls, approximately 311 bilhon people are active
social medis users (42 per cert of (Hetowal population)'which alse have ncreased by 13 per cant
1362 millian peoplel since January2017. In the Middle East, 130 millon peaple are active sodial
medip users.|52 per cent] m 2018 In tatal, there has beenan mcrease of active socisl metia users
ol 39 per cenl (37 millisnpeople] in the Middle Eastsince Janwary Z017. Northern Africa’s social
mediz pengtration amounts lo 38 per cenl 190 million peaplel. Regarding the average sacial metl:
penetration worldwide of 40 per cenl, there are significant differences within the MENA region

Couritries with 3 high rateof secial media penetraticn are Uatar [99 per centl, WAE 199 par caritl,
'I'_(uw:ﬁr |98 per cant], Bahrafrll_l.?z_pnr camt| Saudi Arglia [7ThH per r:r:_ni_L M_’nmccn fad per cantl,
Eqypt 140 parcent] in Ihe year 2018 (We Are Social and Hoarsuite 2018 54-51 |r camparison a3
worlthwide vear-lo-year intrease in'the number of people Gsing social media users of 13 per gegnl,
thers 1s an nerease vt 139 par cent in Iran, 32 par cent mSaud| Arabla, 14 per cent in Muroceo,

11 per cent in Egypt and 7 per cert in UAE since January 2017 (We Are Social.and Hootsuite 2018,
56-71.

D‘espne the differences between the couritries, the use ol social media n most MENA countries
is relatively quite high "93% of MENA consumers access the Intermel via mohiie; spending 26
hours a week anline - comparad 1o st 19 hoursfor TV linnovation Group 2017 55, There are
differences in regard to the preferences snd usaye of platfermsacress the Middle East, especially
between the Gull counlres apd Nerth Alnca, Of alf sowial madia plalforms, Facebook s used most
aften, with 94 per cenl and 56 million aclive users n the MENA reqian, For example, in e period
shorily after the revolution in 2011 more than 2 million few Facabook atcounts were created In
Egypt Ktamus and Vaughn 2001). Today, 10 Egypt there are 27 millign-acuve daily Facebook usars
[Al-Dosari 2016}, Twiltar, the second-most popular stcial netwark, has aver 3.7 milllan active
wsers in th megion, tweeting around 10'million tweetsper day. In this respedct, the Middle East has
the secand highest ravsof any regienwerldwide (Thowathil Z014] People in the MENA region Uuse
social media far more than they wateh riews 1595 gar fenl per dayl or download or stream videoss
[40 per cent per dayl (Denms etal. 2018),

The fallowing case provides an example of how social media can have an Impaal on cultural
shange, and hew'the effecis are intespreted very differently InSaudi Arabia, theannual pilgrimage
to Mecca has hecome & major sacial media event which has led'to a heated debate about the state
of worship Whereas the use of ghanes and cameras in the Grand Mosque was banmed by Saudi
autharities Unhl just a fewyears ago, today many beligvers use smartphones and social media Lo
share theirspiritual Journey 1CSIS 20151,

The trend could not anly' change the way outsiders Wew |slam s most sacrey spaces, Hut
also the way that Muslims exparience them. Certain religious-schalars insisl that social
meda use distracts liom prayer. mdeliance of 3 saying by the Prapher Muhammagd Others
decry the narcissism of It all. turning the rétiglen’s hollest sites inte mere Bachdraps for
seli-portralls. Propanents-argue thal (he images calebrate faith-and provide a poweariul
anlidale 1o negalive slersotypes af lslam, [CSI5 2075]
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6. DIGITAL INFRASTRUCTURE

Innevation dl new ICT -hased sarvices “has beceme one of the most important arenas for globkal
competitlan with outstanding eéxamples in many [sectors] such -as search engines [Googlel
auclions (2Bay), gaming [World of Warcraft], music (Spelity), tilm strearmng [Netllx) 2nd travel
services” [AITLn] [Bygstad and Aanby 2010 257], Although Whe digital use of all Ihese serviess
appearsto he demalenaiized, they rla, however, nead an'infrastructure in/innpvale within

A'lascinating example 15 the surcess of Geogle -As dotummented by lyer and D’av&nport
Google's innovalion siralegy depends heavily on their infrasiructure, Google s bt lo
Build”, witht a scalable infrastructure [lhall enables an accelerated produsl development
uycte — with support for third-party develapment llyer and Davenport 20081 Such
infrastructures are large nelworks () of teehmeal and business compenents 1...]. Fora
successlyl corporation, aneflective digital inlrastructure 15 la-cruciall ressurce: {Byastad
and Aanby 2010 257]

Furthermeore, thers 15 & dynamic betw=en Infrastructure and Innovalion: businesses 'urde rapid
innoyations while tbe infragiruciure suppertz ineremental change” [Bygstad and Aanby 2010; 2571,
Nevertheless, there always haslobe a diginal infrasiruciure o fagilitale innevalion and ecangmic
developmeant within a digital scanamy. Inturn inorder 1o sstablish such Infrastructure, resources
fe 9. lor broadbang Internel, glass fibre, sensors) have'to be deployed on - signihicant scale.

This development is quite advanced misrael One of the majar promoters is the Weizmann Insitute
of Science, while Technmn = lsrael Instiiute of Techngiogy s ranked among the tog 74 academie
instifdlions in the weorld for compdter scence™ In most olhér counlres af the MENA regian.
the situalion & quite difterent. This holde lor the dissermination of broadband inlragtruciurs in
MENA, Whichis very iFmportant bul seems underdevaloped (n mosl countrigs. Jusl as the'steam
engm& was the driving force hehind the Industrial Revolition”, braadband Interne! is today seen
a5 cnlical Lo e wansiilon Lo knowledge-imensive economies across (he world" [Gelvanavska el
Al 2014, 219 In Lha) sense, ircadband [nfernel [s-seen asan essential driver of econumic grow!h
and'souial devalopment |Belvanovska gt al 2014, 219). Although broadband is cruge! to reduce
poverty-and-create [ob apportupiies, especally for young people and lor wormen, penetialion has
been slaw and the price af broadband sérvice has bezn guite Righ In many countries. Regionally,
gaps ininfrastructure can be encountered, so'ihal there 1 often poor conpechivity between and
wilthin countries, between rural andurban areas [Belvanovaka et al. 2004: 219),

Some experts [such 2s Chambers 2015) are rather optimistic apropos 1o the @hour markst ellects
of ICT dissemination. Refarring te earller technulogical develapments. they expect that strategic
investments in the hikes ot ICT will be crucial tu create new jobs, may foster peace and prosperity
and map out 2 new path for Lhe future for the MENA. Far instante, with the Nallonal Broadband

13 WIen Il Cames b MIGHS InfasFUStUTe, 1L HAS 16 e painled ol Ll avan Ihe digilal i basically faleral U 1o 4
ganeral daployment of natural resources. The'Intarnstin this respec! = essentislly bassd 'on ghy=ical apsralions:

b4 Gee the Avademie Ranking of Warld Uoversiltes JARWI wabsiter Globat Ranking of Acadeimc Subyects 2018 -
Campiter Saenve & Egghiegifg, Bl ffwahw staiid s maklog.cmdShanghgimmnking-subjest -Ranldigs amputer -
slEngEEmnean g |,
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Network project, Jordan s government has established the foundation {ora digital transtormalion,
which will provide Migh-speed canpechvity betwean public faaitiss, Hospitals, schaols and
agenclas. Such Infrastruciure will be necassary Lo capiure the sacio-gcanaormic benefits from the
Iriternes o} everything land ihe Fourlh Industtial Revalullon! which promises a new zra af growll
With 1,500 ICT -related compantes employing more than 19,000 peaple, Jardan - whizh lias already
becoms a technology hub = can be seen as a patential model for the whole MENA region. Since
ICT jobs require higher or at (east new gualifications, there is Lhe heed to create educational
programmes such asthelnternational Labour Organization's Auta Teehnology Acadamy or Cisca's:
Natworking Aczdemy [Chambers 2015),

As well as possihitities far joh creatian, ICT and digitalization carry the patenfial ta enhance
healthcare intrastructure

Tetdhealth technology, powered by the mtenet, can help fix (s problem by enabiling
pural palignts to have fgce<to-face video consultations with specialists and to have their
lreatmient plans monared from a distance. Cloud-based platforms alsa enable accessio
pigture archiving and commumeation systems and collaboration software “ae a service”
ta hielp improve the quality ol care lor patients by having radiology studies read remotely
by fualitied radinlogists |Chambers Z015]

T AND RENEWABLE ENEREY

I general, energy agesss s a key reguirement tordevelopment. Many modern econamic achvilies
depend on ample and relinble eleciricily acoess. Similarly, at the Individual and household level.
electricity access enablas mcnm-:f.-'-ggnm'atmg achivities, increases sately and contribures to human
developmertt "I order for the countres fmthe ragion to HHFLthelr economic grawth aspirations
and move quickly fna mare sustalnable enerigy system efforts should be intensified to diversify
their energy mixes, especially through developing and deploying renewable energy on a2 wider
Scale” [Manichitti et a1 2017-21.

Energy access is also'a precendilion for establishing a digital economy. Inithe MENA, almost all
the population hasaccess to eleatricity In both rural and urban areas - the elecdnicity access deflcit
1= 3 per cent, Ihe improvemeni in accass to glectnicity in the period 2000-14 was $1-94 per capt
(Wartd Bank 2017 4]

Although the ragien-continues o hold the world's largest oil and gas reserves aml has
been able lo malnlain sladricity sccess rates of clese o 100 pereent In mest &f its
eeonomies, ([ may nol be in 3 positon Lo cater o the lulure electricity needs of it=lasl-
growimg poepilation angd Iheér business aclivilies. Primary énergy demand in Lhe regian
ts expected te voniinue ta rise al an annual rate of 1.9 percent through 2035; requiringa
signifizant \nsrease in generaling capacity. [Cames st al. 2018: 1),
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In particulay; chaltenges for (he gquality tunchion deployment [FD] exist regarding techmical and
commercial inefficgncies. as well as diderpriong. = Hepza, epergy efficiency (s ah important
sactar for economic and soclal develapment and palicies. For instance, the energy efficiency
sectoris expocied to be the single largest generator of new jobs within the UAE, and g projected
tocreate more than 65000 jobs by 2030 The UAE's hroader Breen Growth Strategy aims to treate
140,000 new jobs and hoost GOP by 4-5 par cent by 2030 [0°Amaro 2015] At this pont, it isanopen
question as 1o when and where from such workers will be recruied

In order to achieva greater energy effiency, the advantages of ICT le g. personalized dala-
driven applicalians, gaming and social networkinigl may be mstrumentalizeddo motivate citizans
behaviour change. Therefore, with the means of ICT a greater consumer understanding and
angagement inznergy athoencycould be fostered [European Commissian, 2015

Navertheless, dealing with fulure energy demand |5 not anly about energy efficlency, but atse
coneerne 8 transformannn of the enengy syatem dsell towards repewable enamgy. "Once a-global
leader It the praduchon of fossil fuels, the Midille East 15 gearitig up to became the world's next
selap energy. miant As cleamiech gains momentumn, mare startups are taling the plungs towards
green eneray and-low carbongrawth’ linnovation. Group 2017: 23l Dubal undertakes to deliver &
quarter of the-aity’s energy needs via salar energy hy 202 and has tripled its renewahle energy
1arget o 15 parczn of theznergy.m by 2030 [innavanon Graup 2017 23] By 2050, Dubasi wants to,
becoume 75 per.cen rengwabla [Inndvatian Graug 20171 231 Maorecea isin the first phase nfcrealing
its 7635 rmyltion US doltar Noor=Ousrzazale solar plant. In Saud| Arabia, the largel of 2.5 GW in
reEnewablz enaryy gereratianwill be achiaved by 2073, Morzover Lebanon plans to bigly twelve:
salar farms aerass fhe couniry [Ifnavation Group 2017 23). AU these devalspments towards an
energy-siiizientluiure and investmenisn setar energy are antlapated'te hit 50 billion US doltars
In e next five years and especially arouse interest ameong green slartups dlready innovating in
this space (Innovation Group 2017: 23] ¥ Itis also anticipated that by 2030 Morocco will source half
ol |ts electticity From solar, wind and. bmmahs Howsver, a major problem far il this develapmani
isashortage of skilled warkers for the new technalogies. And in Morocca in 20017 more than 20 per
cent of young people are:unemployed [GIZ 2017,

The transfarmation &f the energy systern encompasses varlous dimendians, fincluding the
praduction, transportauon; storage and consumplien ol energy [ also involves sll levels and
stales,

15 Tecnmical mgHizpaciee Irepresered by TALD [psses! are womporan. AT Eame pegnpmiag WFDs 11iev|1:pu pGEn
ot ran one=Titlh of e total GFBs AA Ireg. Moo, Tuntsia, e West Bankaod the Republic ot amen Gommermlal
melITrn?nru”-‘-p:zplwmmJ DY B calloalion 1ssnd] represen] as ol as IWa-{hie ol e OFD m DjiBoul, frere lsan
one- U d i Tunisa and a substantial share m Moraceo aud the West Bank "Thimadizn GFD value i the 14 MENA
e et anmlyzel iz s abbuld percent of BOP" |Camos el sl 2008: 14, 25)

6 For eample: "Nawart, 2n incibsation preject lor small seale renewdblestanups invEaypl, suppotis sevural sglar

powered pro Eets from solErstrosl lghnng (o solar-powersd mikes And Olesn, @ 3 salar-powecea washing maphing
crmatad by 22%-year ol Svrian sntmepmensd anid 2olar soienitss Yaman Abou Lafb, fhat ﬁ'trmies ofi & tlwemdl system
inEbeal of Sh elec)ie walar bezlel saving Up Lo 0% 0t walay Bnargy U largsn sl Dl 1 =81 Ly 1es) e rSyinis
twst | % sotar powered hotdl m 2017, Hotel tndigo. And'Badked by ivestine:t from Abu Dhatis Mastar Sown fimputss
A e nyily sfi=rglt ol perpet val g fiiuisne, Sk oy dday aridlaiib o salar power withieel s diop ol fugl [gaeabibon
Gy p #0172}
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from gigawaits in'large power plants, high voltage grids and large consumers (such gz
aluminum plants] over megawatts 1 gengralian sues for municipalities and jndustral
planis down ta the kilowalt scale in distributtan grids, domestic cogeneration of heat and
power, and photovoliaie systems, lAppelrath el al. 2012 1

Withm this comprehensive: transformation, 16T iz spplied in oder tu “tachpitally vperate these
systems, torcontrol the equipment, te meniter the tachnical stalus and for autemated ol Mmanual
intervention In emergency situations” lAppelrath at &l 2012: 11 Therefore. the scanamlc &nd
acological results of luture energy systems in the MENA region depapd en Ihe quality of the
established |CT (nlvastructure thal will very Ukely'be moreopen and mtegratve [like smart grids),
in the: sense af the metaphar af the “Internet af Energy™: "fust 3s the Internet joins tagether all
computars based on asel of spenstandards and protocols, all compongnts of the luture energy
systerm Iprodicers, grids. storags. and consuimars] can be conneded an lhs basls of slandardized,
openarchitectures” fAppelrath et al. 2012, 11 Hience, an energy system Lhal is based onmenewabies
will prebably be g decentralized system: and su.a transilion from generation 1o lrapsmission has
to be carriad oul

The 2008 Intarnatianal Energy Agency Relerence Scenario for Edrape quates investments
i excess of EWR 15triltion in the period fram 2007 tn 2036 in ortler to revamp the plect rgal
system from generanen liwe shirds of the investrment] @ iransmission and distributian
lene thirdl. Ih furn. distribution neetls account far 78%. against 28% for transmisslon af
the expected jnvesiment v alecindty grnds according (o the' SET Plan lechniology magp.
[Faas &t al. 2001 19

Sudh stpustural changes are suppesed 1o be facilitated by 3 pervasive degloyment ol ICT tor
upgraded monitering, centtol and protection lunclionalities. Due Yo, the enhancements in
monitoring and [remote| contretling of energy networks through the deployment of metering,
mre secure and rellable ansrgy grids wilh anincrgased share of distribyted energy resources
tan be pul inteackion [Faas el al 2011, 191,

From institutions outside MENA, thére have heenseyveral attémpls 1o support, specifically) the
advancement of renewable energy saurces in:Several countries There have been programmes
by the EU, such as the Plan Solaire and the camprehensive Union for the Mediterranean, which.
supports the vverall sustainable devalopment of the ragian, including Infrastructure jirclects,” Af
ambitious projed, started by expedts and boosted by the Desertec Industrial Initiative (Diif, was
a nelwork of almnst sixty big corperations and assaciale pdrtners from EU countrigs wha were
Interested in desert power gensratian In MENA countries - amana them Deutsche Bank. Munlch
Re, Siemens, the Swiss ABB Group [Erdle 2010], One of the basic inteptions of (g iniliative has
besn to praduce electrical pawer with huge selar and wind power plants locgted i/ North Africa’s,
deserts, grimarily through gigantic ESP [cantentrated solar power] farms, and ta fransfer this
renewahle elacincity 1o B couniries, Yei dus 1o several factors, amang them disagreements and
comipelition wilhin the n2twork, B seams lo lfave sleppad away framthis ambitigus plan, and

19 Sep e alllca wensie Progecisang mtanyes wih segienatimpast, hitpsfulmspcremanai e fwhial-we-uo/projecs
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several partners have lett the petwork." Meanwhile, Ui continuesits work as'a consultan to local
partiers jn Dubaland UAE, Since 2009 the expansion ol rénawable energles hasnoliceably taken
ptace, with many projects having bean realized or being Imptamented. Nevertheless, the concept
ol “desert power” - bullding, bor instance, (arge Concenlrated Solar Pewer [CSP) plants in desert
areas and using the strang selar radiation there for nelghbouring Sties - has actually become
“sereptable” in the meantime asa long-term economic option forenergy supply inmany couptries
ol the regitn and otier reglons with desert areas,

Relance op and use of ICT 15 increasing in most rountries, and theretare ICT will alse have
(untntanded] ecological effects For instance, (n 2014 1t was estimated that 2 per cent of all
energy cansumption was the result of ICT use. This nsing enargy cansumption is likely 1o cause
an erease of carpon dioxle emissions which could lead ta an unsustainable stepane, heavily
Impacting [ilure clmale change. Therefore, not anly 2ire methods to make 1T technelogy more
erergy efficient vequired lespedally throwal smart metering), bul also the devetopment of new
self-powered, @nargy-harvesting technelogies 1y onder o facilitate micro- and nano-sealé energy:
sysletns thal ransute no power IBerinl et al. 2014: 11 Finslly, [L must be toled that achn:v!ng
higherenergy efficiency can impreve resilience against 3 variety of risks, such as ncreases in
enery prices, volatility, stress oneneray Intrastructure and disruphions 1o energy supply systams
By fastering resiliencs, enargy efficiency "has the unique potential ta simultanagusly contribufe
18 lonz-1erin ensrgy s2curity, ‘economic growlh, and even impreved health and well-being; m
partictlan il 15 a/key means to reduce greénliouse gas emissiens” [1EA 2013 31,

Asimentioned above, for the cofing vears itwillbe a major challgnge lor mos! MENA coupteres to
intrease refewable energy production Capacities:

The reglon’ls characterized by very shanp differances in dearee of energy dependence,
with soma countries exporifng more than half of their domestic production and ofhers
dependent on fareign sources for mote than 70 percent of thelr erergy. Many countries
will Be able to lEssen thelr dependance mainly by exploiting locally available résaurces of
renewable energy, (Menichett et af. 2017, 221

8. CLIMATE OMANGE AND NATURAL RESOURCES

The MENA regisn will be.chieol those mos! severely aftected by ongaing climate change. This will
he caused by increased average temperatures, less and mare erratic precipifation, cantinuing
sea-lavel rise and shilis in water supply, All this will happen.an areglon tha already suflers lrom
aridity, recurrent d@raught snd water scarcily. Elimate changa In the MENA regien s expacter fo
affecl waler resources, sea level, biodiversity, human heatlh, food production, land use and urban
plannitg, and teurism. Each of these threats poses extraard\ndry challenges lor govérnanzeand
develapment and calls for major efforts ta lessan thelr negalive and dangerous effects [Gotl 2817)

B AnollEs YERsnm s el niiiiEl nl-mrjy expErte hade calellbaled [hil fradasipy Slechciliin et alfed and
franspocling i iu.lqt_ mpehines to Genfral Europewlilcosr Wnes as much as generaling it far msfanca, in Germany
vl Solar systere, Hedromowern wind bupllres ar biggas plante 71 wisanegnzesion ol fneo-colomd mewalonmenls™ AU
UNh)
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The Middle East and North Atricaregion isiang pfthe most diverse in theworld |p econormic
lerims, with per-camta annual GOP ranging from $1.000 11 Yemen to maore than $20,000
in the Arab.Guli Stafes. As a consequence, adaplive capacity and vdinerability o climate
rieks varies anarmously within the region: (World Bank 2014: 113)

The vulnerability, of the MENA region will intepsify in various sspects, 1 e highly dependent o
food imperts approximately 50 per cant of regional wheal and barley consumptior, 40 per cant
of rice donsumption and nearly 70 par cent of malze consumption kas bean mat through imports
Avanety of means has beep applied to cope with water scarcty: abslraction of groundwater,
desalinization and losal commuriity coping strategies (Wartg Bank 2014: 1131, "Despite (ts extreme
water acarcity, the Bull countries use mare water per capitathan the global avérage, with Arah
residential waler and energy markets amang the most Heavily subsidized 1o the werld” [Wartd
Bank 2074 1131,

The MENA countries are neavily deperident an: functioming agrucul'rure althougn the regon s
largely covered by arid land and deserts. Arount 70 per cent of the region's sgricultural praduction
1= "raip fed”, and therzfore highly vulnerable to temperatyure and precipitation ¢hanges, which are
expected with \iicreasing ciimate change [Gall 2017] This has tremandaus implications for food
security, speial securily and rral fiveiihaods.

In cambination with social changes and strang urbanization rates, [fhese issuas indicate]
a very vulnerahle tuture for the Middle Eazl-and North Africa, particutarly for the urhap
and rural poar Al countries Intherregion face a savere ant fast growing resource sgueaze,
egpacially relalifg 1o severe water and land scareity. [World Bank 2014 13|

Agridullura 15 stlla major seurce of incoma. since mor2than 35 per cent of the MENA population
is employed i this sector, and it contributes 13 per cent 1o the region's GOP, whereas the global
average 1= 8.2 percent (World Bank Z014: 117, At the samie time, the turmber of undernounshsd
pegplein the region in 201113 reachied A'millien in Northern Africa IWarld Bank 20141 201,

Scarcity ol freshwatar 1s & gangeraus Umitation, which will Become anincreasing problem.

Iancl 2[3[}-300 mm [1er y_&ar mughlv__ represents the Iow.er {Irm’f far raun {&d agr.ctrlburel
Semi-arid belis along the coasts-and mountaing are the only water sources and provide
productive land tor ram=fed agriculiure [,,.], The availability of renewable water resodizes
i5 gensrally below 1000 m3 per capita par year lexcept farlrag, the Islamic Republic
ol trap, and Lebanon), and as low gs 50 m3 per capita for most countnas on the Arab
perinsula (Worlg Bank 2014: 1301

19 Themiaor farming systems hiave haen idenlified haseod an the avallable natidral resonime Kase watae landugreding
A, slone, frm iz, lonlds 3nd prgamzsion] apd e dofmil pylEes el @ activilicsaidhpdsshid ellhpods,
broadly grouped and n |dppeﬂ “Accordingly, withdrawat-1o-availabitity rallos exceed thecilinal threshold of 4G percent
11 < MENS stuntimee eqcal Lalaimon, they exoz=d J00 perzenl In Jordam, Yames, Libys, andamesthal e Azl paginsuls
counuies |}, leadmg 1o grounawaler resource epeton” Wi o Bank-201a 130
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In order to chapge the palterns of water use and introduce a8 sustaipeble water policy would
mean to edugale and communicale with different sudiznces and targel wroups: The challgnge bl
communicaling chmate changé to non-sci@ntific audiences is a key concarn tn climate sciancaand
pelicy [UNEP 2008), In recent years, thers is-a shilt 1n “climate change comemumeation literaiure”
that tries to.better “communicate the scientific basis ol climate change. as well as its Impllf‘a'lio'nb
and relevant action strategies, in wayn that encourage leaming and engagement among varjous
audiences” [Wibeck et al. Z013: 4761). One ol those new approaches is Lo use advances 1n CT
to comnmunicate complex sustainability issues. such as through visual represeantalions of bolh
geospalial and absiract data. In particular, thare s hope that the "interactive potenhials of new and
gfmerging ICT may hold a potential to ciltatz commumication beyand the dehol medéd of limalte
camrnunicatinn and engage audignces in dimate-ralated lssues™ (Wihack et al. 2013: 4761),™

CONCLUSION

Theaverall micture of techpologicat trends in the MENA region is varydverse and coloupful, Tivs
is becausz In many respecls the levels of development between as well.as within most countries
are thighly uneven Some of the differences are still growing = for instance hatween urbap areas
wilh suffiziant infrastructure and good dyaamism al ong end of Ihe spectium, and fural areasat
the othar with poar infrastructure and very statle technolagical devéiopment. Factors such as the
distrbuhen. ef basic mirasiructure, an =natiling business cullure and supporbive sconemic nd
education policies arevery differant across thereglon and In [fs sub-raglens as wall

Within: Lhe megatiend of technologization and ICT specificdlly, contacts and business relations
with external actors beyand the MENA countnes are of utmost relevance, Maost of the setecled
technelogical (rends zpd relaled developments discussed n this paper are \nduced most often
hy external adors, This happens eithar indirectly viz competition and simitar types af styuctural
mechanisms, ar directly by multinational corperatians |such as Samsung, Google, Facehnak) ar
supranatianal institutions ller instance World Bank, UN, FAD, EUl lnaddilion, loragn developmyent
organizations ||.e.the German GIZ| Wave for several years fow 1ied Vo support the develapment of
innovation and ICT mfrastruciure n MENA cuunitres, Nevertheless, nal all countries of Lhe ragion
are inensively linkedilo institutians from ather reqonsand o OECD cayptiies iy the technological
realm. Hare agatn we have Lo rermind surselves that technologlcal Infovations and optivns are, for
manyproblams, needsand lasks, jusla necassary part of dealing wilkvihe challepge but by no means
3 sufficent salulion o thelr oWn Rather as with olhar types of “tools orF palentials, Ilis precisely
thie way of using them which makes the difference: Therafare, governance angd managemert in a
broad senss are moest important Addinenally, adeguale govarnance for innovatlon and spexiilcally
ICT is to'a high degree lacking in most of the countiies in the MENA reglan. In the technelegical
realm, -and decpile several technological llagship obyecls, mos| parts of the MENA ragion are orv
the periphiery compared la olher regrons.

As underiined by stahistics and reports, severgl MENA couniries - such as same of (ke Emirates,
Saudl-Arabla, Isr=el and paris of Turkey - are wall aquippad with the night preconditions and

20 For <y examypibe of euchy an 187 pdlated Lol desclopad willine the MENARA prrojecl pledss see the MENARA Policy
Swppury Syeem PSS webpags, nup fwaw,polloysuppert org/manasy

2%



Middle East and North Afrlcs Reglonat Architecture: 3

IWzpping beopannes! Sl Repldnan e ang Dosesue Translormanons ’

N WORKING PAPERS -.- -

'.— No: 23, Novembar 2018 EA
A

capaciliesforturthertechnological develppment, especially inthetield of digitalization and ICT [WEF
20171, There are factorssuch a5 drganizatipnal capacilies, regulatony prossdures, labour marksets.
and gualified staff, and etonomlc conditions favourable for further technologrcal development,
that g, dgitalization and ICT A the same Ume, In many ather countries and sub-reginns such,
contlitians are not el existent  And die to cullural and polltical factors, the prababillty ol such
condifions emerging does not seem very high in the near future, since some of the basic needs of
e eltizens ars not mel, Thus, improving educational syslems is an Urgent necsssity intorder to
prepare for a befer future.

There afe several major aspects Ihal are blocking r=pid Improvement. Tomenlian some of Iherm

in mostaf the countries and sub-regions of the MENA, population growth it relatively high_leading
e needs lorgrowng Infrastruciure and leehnological investments, as well as pressure an the
lahaur market and educalion systems: Inacder lo recaive faceign Investiment, some of the MENA
countries are i the position to offer incentives for foraign corporatlons tu do busmess-thera, bul
thelr attractiveness (i this fegard. s often not as nigh as in some Eas Asjan countries, for example.
Investrnent aswell 34 fofeign investment then s véry aften cancantratad in specific logations.and
Seclars,

Therefore, with reference to the NRI fram the WEF there are fourindicators thal seem toinflugnce
the readipess ta axploit new dignal tachnologies (1] the regulatory and business anvirenmeant,
(2] infrastructurs, affordability snd skills, [3] usage by businesses. Individuals and governmedt,
(4] sucial and ecopumic impact [Geiger 2015) Combined with socidl and cultural candilions and
oircuimstances, speaifically the dynamis relalionship betweaen social and technalogicalinnovations.
in the MENA regian, It has-been shown sbavé thal these factors have to be Strengthened and
turther develeped 1n many of the sub-regians and countriss. Here again, unaven tevelepmant
between and Within many. ol the countriesis still a challenge (lLe between urban and fural sreas)

Qvermall,

MENA sconcmies need greater investment in STEM subject skills |sclence. technulogy
engineening and mathematics) to prepare the younger gereratien for labour market
demands 1.1 The demiographic and economic perspectve of MENA 1S challeriging. hut
thare = stso 8 "demagraphic dividend™ if palicies are steared lowards canamie Inclusion
al |he younger generallon IMckes e1 al 2017- 4

Af the same lime, new poticies mmearly all countmes areunderway in order tu increase the ability fu
utilize newtechnologies, and especidlly 1o open up tordigitalization, ot leasita meel and develop.
potentials of at least paris of the younger ganeration, whoate mors easlly and most aften famllar
wilh the Internet and.sogral media. One example given above 1s-the lranslormation of the energy
syslem i these countres. Il s a malbr challenge:becalse it encampasses many dimensiens

the production, transporation, slerage and consumption of energy and atsa mvolvies many levels
and scdles: large power plants, & high-voliage grid, large mdustiial consumers, mumcipalilies
cooperation and photovellaic systems. Within suelt a Iransformation. ICT can he applled In order
fo enable a more efhoenl and effedtive management of this compheated process ["Internel of
E;ﬁergy . The same can be said shoul other [ulyre daveloptmants
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Taking into ageount increasing challenges trom megatrends such as ¢climate chapge - aspeaally
Tor agriculture and watar stpply, population growlh and soclal structure changes, and Limitations
for enargy supply - governance in the MENA region will increasingly be under pressure o deliver
salulisnswith regard 1o canditons and suppor loradeguale medermizationand inovalian [l seems.
that seme solutions can invelve iising ICT and athar hewtechnelogies Under Serlain drcumslances
even-something tike “leap-frouging” (where outmoded technologies are skipped past, favouring
Inneyative solutions mstead) migh be possible. Thiswould mean for the decision-makers of today
not to follow the same developmantsl palierms of Westarn colintrizs e, the desimctive and nan -
sustainabile "Amarican Way of Life”) and not-making the same mstakes, nol producing Ihe same
unintended riegative etfects, but adapling lo Iuture Sircumstanc2s and using nove! technolagical
opporfunifies - an approach that needs in be accornpanied by social innovation and some cultural
changes Because ol some ol Lhe dyivamies ipvolved 1n such developmentis, the balspemg ol
accaterabion of such ¢hanges and devetopments in the MENAegion, Furthermure, m the EU more
sensitive polcies and activities should ne put in place, wiich in the eld of new techpnatogizs.and
ICT mi=ans offering, developing or — evan beller — Co-developing "frugal techinolagles™ that would
better match the techpolegical, socistal. climatic and socio-gconomic canditions of countmes in,
thie MENL reglan But averall, the adoplion ol digiet options and {CT 1s extremely ambivalenl: Lhey
can be used for more communigation, trangparency, edocalion, empowerment, bt they can alsa
be used lor greater contvol, censorship and reprassion, [n general 1=ems, digitalizatior) and IcT
apan up new eppartunities fer very differen! types of activities in-all 2reas of 3 socigty
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