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NATURAL SCIENCES

PREFACE

For centuries, Arab Siales were the hub of ground-breaking science. Now, evan thosa depandent on il revanus will have (o stard
to foster science and technology (S&T) capahilities in the face of increasing ingecurity over water and enengy — and bo star nvesi-
ing an b proliferation of infovation to attain a knowledga-based soonamy in tha ragion. Today the regional axpanditure of RAD
is the lowes! worldwide, while the critical mass of the Arab scientists, which the Arab countries have produced, resides in the
weslarn hemisphers

And wilh over 30% of the Arab population are young peopls (s 156 years), who can slimulate growth and creale dynamse
sociaties, the current Sinability of Arab gevernmanits 1o provide the young with relevant employmant after schooling or univarsity
education has initiated a regional wave af social upheaval® as was rightfully pointed out in the UNESCO World Sclence Report
2010,

Far Arab countrsas, key argels will need o ba met for all fve-phority areas known collectivaly by the UN acronym WEHAB (water,
energy, health, agriculiure and blodiversity), and national S&T capacity is definitely in order 1o address thase priodites,

UMESCO presents UNESCO-MNECTAR, @ regional initiative to assist in stremgthening the Natlonal Innovatlon System (NIS) in
aach of the Arab Slates, through fosterng stralegic parnerships between academia, research and industry al the national and
regional kevels to stimulate the economy. Tha development of South-South and Morth-South networks of universities and
technological innovalion centres will lead to converling brain drain inlg brain gain and knowledge into wealth iowards a superior
knowladge-hased sociaty.

IRINA BOKOVA,
DIRECTOR-GENERAL OF UNISCO



UNESCO-NECTAR VISION

& It 15 a non-governmental reguwnal network creatled by UNESCO 10 assist member states in the Arak
region to promole quality scence and knowledge generalion lowards a strong knowledge based
BOOTHTY.

& It is a UNESCO inftiative for the Arab region to develog andior institutionally strengtihen the
Mational Innaovation System (MIS) of each mamber stake through the creation of the required
sirategic parinarships bebyeen academic inslitulions, research insiitufions. and the productive sector
(industry) bath at the national and regional levels:

@t is a UMESCO mechanism to intensify technology ullization in all econamic sectons by
sirengthening Educabon, RAD, Innovabon, and commercialization (ERDIC) in the field of comverging
technologles (nanatechnsogy, blotechnology, Cl technologles, and cognitive sclances) and all
the basic sciences associated with thesa technologies (chemistry, physics, biclogy and
mathematics).

MISAION
® Like any regional network, UNESCO-NECTAR identfies regional prodities and associabed capacity
building requrements, works on raising &wareness on promising areas of activities. & promaotes
cwinership of regional programs focusing on ERDIC inthe field of Science, Technology and
Innovation (ST
® It creates the reguired partnerships & coondinates the mplementation of regional projects in the
el framework of the Arab Strategy for Science & Technology led by the League of Arab States (LAS);

o ® |t adds value ko the sciance, technology & innovation (STI) programs developed at national and
regional and complements their efforts for regional integration;
® | stimulaies the Bow of knowledge amongst universities, scientific instilutes, Innovaltion cenlers,
private sactor, and promaobes and fosters an entreprensurial cultune:
® |t induces efective and practical modalities to support and furiher the conversion of generated
krowledge inlo wealth, building on prior progress in the region




SPECIFIC OBJECTIVES

® To creale an “indapendent knowledge sphera™ by providing and sustaining am environment conducive o creativity, R&D,
inngvation, and antreprenaurship, away from political intrusion, in ordar to stimulate knowladge ganeration and technological
develapmant in the region

® Toeducate a new generation of qualified researchers in a cross-disciplinany fashion (o betler prepare college graduates for the
dreersily and qualiy of skills neaded 1o enhance the ndushry, the scanamy and sociely al lange, balh af the ational and regional
lewels. This iz omincusly augmented through ngorous industrial training and the use of an assemblage of demaolpllol projects:

# Tobuild the necessary bridge bebsean Science, R&D and the productive sectar (indusiry) 1o enhance the guslity and guantity
of national products through nobust utilzaton of innovative technologies; AND to optimize the levels of synergy and knowledge
transfer babweean the sub-disciplines of physics, chemistry, mathamatics and biclegy throwgh inducing an integrated science teaching
approach af the undergraduaie college laval

@ To build a bridge bebwean the science community in each member couniry and all the inbernationally well-recagnized Arab
scientists and their msEubes 1o enfiance lechnology ransfer, as well as regional and intemalional collaboration n Scence,
Technology, and Innovation (STI),

LINKS TO UNESCO PROGRAMME

@ 36 C/5 Blannial Sectoral Priorities 1 & 2: Strengthening STI aysterns for sustainable development, poverty eradication, and &
culture of peace and non-violence; Mobilizing science for the sustainable use of natural rescurces, and for natural disaster reduction
and mitigaticn:

& 185 EXM1: Developmeant of South-South and MNorth-South networks of universities and sciance leaching centres of excallance;
Instibdional capaclty-building and fostering of research infrastnectunes through the development of the activity of Sciencs networks,

& 185 EXM2: Fostering Engintsering education, capacity-building and applications to address povery, sustainable davelopment and
climake change,

& 185 EX/45 Rev.2: Promobon of South-Scuth Cooperation: Strategic parinership for the operationalization of the conserium on
science, technology and inmvaton for the South (COSTIS).



ST PRICOEITY AREAS OF ACTIOM

Today the Arab region is typified by absence of S&T strategies, poor coordination between private and
the public R&D seclors, and litthe mnovation due 1o weak Enkages betweaen the academsc and research
instibvtes and the productive sector. Unemgioyment within the RED community 18 paricularly high
Among women researchers, who constifute around 35% of [he (otal researchers in (he region

Thege nations can sill attain higher bevels of socal welfane and produchivity dug to the new discovenes
in e sciences & mnovative technologles. These countries can now leapfrog over the expenaive
inwesstmant in infrastructura only by ensuring their possassion of sufficient absorplive capacity o build
on the backlog of unasploited technologies and banafit from the associated lower risks. Value creation
| nowadays depends increasingly on a better use of knowledge. whatever B8 form and whatewer its
arigin, and whether the process lechndlogies used are developed domashcally or nod

LUNESCO-NECTAR is hence desgned to strangthen the institubonal capacity and the required
absorplive aptiude and effectiveness of the national innovation system in each mamber siate.

This will result in generating the required knowledge and technological progress lowarnds a knowledge-
based sociaty.

I the conlexd of the above, UNESCO-NECTAR has identified the following priodly areas:

® Quality Graduate Education: High diplomas and Masters Programs, exiended to PnD, will be ofiered in all areas of comverging
technologies. This will also be complemented by a strong program in cognitive sciences,

& A Rigorous Industrial Training Program: To connect NECTAR graduates with all relevant industries, hence re-dgefining the
academia-industry R&D relationship to the required cooperation & regional integration levels.

& An Industrial Pull-System: To implamant innovative projects in the different economic sectors fo create the necessary demand
fisf technological prograss & entreprensurship.

# Integrated Sciance Teaching Appraach: Conwerging technologies has transformad basic sciences into fundamantal sciences.
Students will need 1o Become much mone knowledgeabile in all hese scientas o suctesshully contnbule 1o the ecanormy of their
cownines,

® Leading Science inlo innovation: Use ihe knowledge generated in these disciplines to develop technological applications in
areas such as bomedicine, mnovative solutions 1o critical problems in renewable energy production and storage, water desalination
and purification, amomng many othar areas.



MODALITY OF IMPLEMENTATION

® UNESCO-MNECTAR is designed to build on the regional existing infrastructure of private establishmaents in higher education &
industrial institutes and their associated research capabilitios, especally in the four main tracks of convenging technalogies
The proposed nedwork will lpbby for synengy & oplimal wse of the available resources 1o promole the intensive use of thase
technologies & their applications fo contribute in the development of the sought knowledge-based society;

& Using its neufrality advantage, UNESCO will select one of more well established Engineering (or S&T) establishrment in each
memizar siate 1o act as the national focal point(s] for UNESCO-NECTAR and carry out its mandabtes. Each focal-point instibute will
create an ERDIC Innovation Canter in Converging Technologies to implement a strategically-designed work pragram intended ta
sirengihen the Mational Innovation System (NES) within #s membaer country through three tasks!

& Act as the requingd platfoom to form a unified national network for developing a qualty program for education, R&D, innovation
and cormmercighization of new products (ERDIC) in the four fields of converging technologes and the basic scences associated wilh
these technologles;

» Each fnta'l-pﬂﬂ inglibute will be capaciated 1o act 85 an Inndvanon cenber in these technologies and 1o Inclede an assemblage
and exhibition for clean lechmoiogees plot sysiems for ralsing public awarensess,;

& Create and exemplify & partnership mogel between the three plilars of every NIS (academic instiutes, research instituies, and
industry). This will also include a robust program for regional human and institutional capacity building, as well as the support of a
sarigs of UNESCO programs and activitias leading 1o the popularnization of sciances in tha Arab Ragion:

® Through their established ERDIC Innovation Centers, aach institute will start by offering a one-year post-graduate diploma in
this four tracks of comaanging technologies namely nanotechnalogy: biotechnology; Cl technalogies; and cognitive Sciances,
This will prepare all graduales for their Masters degres through another year of research, The program accreditation will be based
on joinl-programs with reputable regional andlor international acadernic institutions;

@ Ag g special niche of thesa institules, these post-graduate diploma programs offered will include an B-10 weeks robust industrial
training program in cne of the relevant indusiries in the region. Grants and scholarships within and outside the reglon will also
ba made available for diploma graduates towards thesr Mastars degreas through UNESCO parnarships with regional and intama-
tional arganizations fo promobe N=-3 and 5-5 cooperation;



& A series of reglonal Innovation sessions will be organized to exchange research axperiences and brainstorm for new marketaibs
ideas, in the different argas of these technologies. This will promote and induce innovation, whane cach of the salected instibes
could develop greal ideas ino successiul products through relevant business models lowards enfrepreneurial spin off companies,
& Due b0 the cosmic Egyplian qualified human resouwrces available in the Science Commumity, The hul (main node ) for the regional
nehwrk will Be based in Cairo, Egypl

@ Each instiute will substantively contribule to the blannual work program of UNESCO-NECTAR, and will consist of the following

events:

+F A referesd schentific publication of the R&D work produced by all UNESCO-NECTAR institutes;

+/ An annual International Conferance to promaota M-S and 5-5 cooperation for knowledge sharing between the different interna-
tional and the naticnal science commuenities in the different science fields coverad by the network program, with possible Best Arab
Science Research Prize (BASRP) established from within UNESCO-NECTAR;

+ & scientists excha nge program between the different UNESCO instilutes to atbract Arab sxpatriate scientists to lum brain drain
o Bran gain,

+ A robust capacity building program with pre-identified seminars and training workshops 1o bridge-gap the needs of the different
ERDIC Centers in ihe differen mamber couniriss;

v An Arab Student Innovation Conference (ASIC) povering all figlds of STI, wilth @ possible Best Arab Student Innovation Prize
{BASIP) also established from within UMESCO-MECTAR

+' An annual program for offering scholarships to top college graduates from the different member countries. in the region




TARGETED ACTIVITIES FOR THE OUTSET PHASE: 2011-2013

During the outset phase, UNESCO-NECTAR seeks to bulld the sought national ERDIC Innovation centers and their reglanal
programs, and mobdize the necessany rescurces from national, regicnal and international bodies for its developmant phasa to ensure
its sustainability. The following resambles tha main activifies required to make UNECSO-NECTAR fully cperational within the raact
24 manihs

& Creation of ihe necessary sesd fund that is a crlical catalyst to successfully establesh the network duning its stanting phase,
Immediate crealion of the "Egyplian Network for Technological Advancermeni (ENTA), as recommendsad by nabional expens;

@ Developrent of the network govemnance sifuciure that i able to cope wilh 43 mandabtes and meel B8 expaclabans for the nsxl
phasze. The netyork secretanial will be equipped and enabled to follow up iis activilies with the regional and inlernational concemed
institutes after the launching ceremony and the official apening of the HUB Genter planned in Cairo, Egypt;

& Salection of the first-tier of tha network's national focal poirts to carry ouwl the necassary functions and tasks of the staring phase.
A numbaer of mamber countries have been selected for this starting phasa: Bahrain, Egypt, Libya, Mauritania, Morocco, Palestine,
Qatar, Sudan, Syria, and Yemen;

& Design and development of the required curricula in all the science fields associated with the network’s programs and the acquine-
ment af its program(s) accreditation with intemational standarnds;

& Eslablishment of the network's necéssary pannerships with academia and the productive seclor bath at the nalional and regional
bevels, 1o ensure rabust invehement of the private sector in supponing RAD, incubabion of generated scientific marketable ideas and
leading the process of converting the generated science and knowledge into innovation;

& Creation of the necessary databases for the different sectars of the national aclence communities and industny; AMD netwarking in-
stitutional and hueman critical mass and engaging with regicnal and international partners under UNESCO leadership;




STRUCTURE OF UNESCO-MNECTAR
The govemnance of UNESCO-MECTAR will consist of:
@ UNESCO-MECTAR will have an henorary network president selected from amongst the infamous scientists of the regicn;

® The Genaral Secretariat of UNESCO-NECTAR (GS) will encompass a number of selected hi-level regional sciantists that will
accapt the responsibility of monitanng and ¢coordinating the activities of the network’s affiliated institutes and ansure that its mandates
ang fuly mat;

® The members of the Coardination Committes (CC) will include the exscutive Officers andior 565 of the different ERDIC canters
forming the network, This group will be responsibile for Supennging the netwodk activiies and will wodk together with the 55 to find
solutiens 1o the ssues facing the differant national related programs;

& The Scientific Advisory Board of UNESCO-NECTAR (SAB) will comprise representatives of sister reglonal and intermational
institutes io evaluata the implementation procass and advise both the GS and CC.

® UNESCO-NECTAR General Assamily (GA) will evenbually include all academic and research institutions in the regeon, which are
subsiantvely contributing to the neteork’s program and where their memberships bring an added value to the network.

VISIBILITY & COLLABORATIONS

& All minisinas of affiliabed institutes will ba informed of UNESCO-NECTAR activibes, whera a5 consultations will be held betweaen
stakeholders to idenbfy new directions and improve UNESCO-NECTAR program.

#® Diplomatic missions of cowntnes invahiad will be informed on the launch of UNESCO-NEGTAR;

® UNESCO-NECTAR implemanting regional and inlra-régional programs with other networks and institutes such as: Arab Fund for
Economic and Social Development (AFESD), Arab Academy of Sciences (AAS), ICTP, ICGEB, ISTIC, KACST, KAUST, Qatar
Foundation, Oatar Scientific Ressarch Fund (QSRF), SISSA, Islamic World Academy of Sciences (WAS), TWAS. Many of these
institutes and organization are strategic and associate pariners of the network;



MAIN DIRECTIONS FORTHE DEVELOPMENT PHASE: 2013-2016

& The programs of UMESCO-MECTAR will be adjusted to substantially contribute to the operationalization of tha Arab STI Strategy
1o b adopted by the League of Arab Stares, and implemanted under ilg regianal specihcibes;

& These programs will be concerved, planned, coordinated and implamented in consultation with the vanous cencemed authonties
and slakehodders (o Nt into the regional developmen! goals by imaolving the Yanous econamic secions, LIsing the existing UNEZLO
resources, UNESCO-HECTAR will assist each ERDIC canter 1o develap the system and associated bodies necessary for the
creaticn of the expected spin-off companias.

& The wide range of programs will target devising innovativa applications in the thematic priority sectors of energy, water, food
sacunty, health care and anvirenmant protection. To strengthan and oplimize the impact of thase thematic actvities, a regianal
capacity building program for heman resources will be developed and implemented;

RESOLURCE MOBILIZATION

@ The selected ERDIC centers, affiliated to UNESCO-NECTAR, ang contributing to the expenditurg of the diferent programs and o
the various aclivilies of the nebwork, They are also dedicating scientisis, technical and adminisiralive sialf,

# Siralegic and assocate partners of UNESCO-NECTAR offer their suppor to the network in the form grants, fellowships, prizes
andlor diract support o specific activiies of the natwork on sustainable basis. Thesa partners include but ane not limited to: Anab
[Fund for Economic and Social Development (AFESD), AAS, ICTR, ICGEE, ISTIC, MBRF; MESF, QSRF, SIS5A. IWAS, and TWAS;

® A5 participants o the established UNESCO-HECTAR consartium, the ERDIC canters regulale their annual budgets from students
conscriptions, toppad by targeted financial support from donars, and at a later stage from investments amsing from the sxpeched
spin=0ff companies creabed,

® UNESCO-NECTAR will create a SEED fund of about $2.1M USD (an average of $210,000 USD per cach of the ten countries),
which is a crifical catalyst to successfully establsh the network during its outset phase. A number of lucrative exemplary projects will
alen be implamented by partnens from the private sector to suppo the network through s five-year nalssance program.



