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JOIN T VACCINES DEVELOPMENT AND
MANUFACTURING POTENTIAL IN
OIC-MEMBER STATES
Abdullah AMusa
Director General, Islamic World Academy(l@fScience
President, National Center for Research and Development

Introduction

H istorically the Chinese
werereported to trat healthy
people with smallpecabs in
an attempt to minimize thei
risk of being infected during
the epidemic.

Edward Jenner inthe
eighteenth century inoculatedeighteen year old boy
with cowpox exudates and thus provided a praof fo
using attenuated virus to protect against the sevel
strains of the virus. Pasteur used the same principle;
passed the virus causing rabies to rabbit and harvest
the attenuated virus from its brain. These crude
techniques were not without reperamssiand side
effects; autoimmune disease had been reported in sor
cases inoculated it Pasterd sattenuated virus
harvestd from infected rabbit brain.

Today advances in biological research, extensive testir
and stringent regulations reduced the ofkide effects
and improved the efficiency of vaccine.

In essence vaccines come second to clean water
saving lives. They provide prophylactic treatment tc
fight against spread of infectious disease caused
bacteria, viruses or parasieme disases. Another
type of vaccines provide therapeutic effect for some lat
stage cancers.

Extensive Vaccination

The World Health Organization (WHO) building on the
successful eradication of spwll by 1970 had
established the Expanded Program on Immuomzat
(EPI) in 1974.The EPI targeted six other diseases
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includingTuberculosis, DiphtheridigtanusPertussis, countries, 8% to lower middle income countries and 49
Measles anébliomyelitisFive more vaccines are beincto lower income nations.

recommended to prevent Hepatitis B, Haemophilt

influenza b, Pneumococcus, Rotavirus Ruobdella. This situation triggered WHO to voice concern and cal
Despite their efforts the WHO reported that 3 milliorfor the wealthier countries to support a global sharing c
people still die every year from diseases that could hCOVID 19 vaccine. To achieve that, the organizatior
been prevented by vaccination. established COVID 19 Vaccine Global Access
(COVAX) program, which is a pool procurement
initiative to bargain low price and provide all countries
with access to COVID 19 vaccines. The program aim

COVID 19 pandemic had pushed more than 100 millicat securing Billion doses for the benefit of developing
people to poverty. The inggavas more obviously felt countries.

in developing countries, specially those with weak so
protection net. Without extensive vaccination thVaccine nationalism and abandoning the developin
situation is prompted to get worse. Under thesworld needs may fire back on the West economies
conditions, vaccination will not save lives only but it wWAccording to International Chamber of Commerce
improve themacroeconomic and fiscal balance in the:(ICC), the economic growth in advanced nations couls
countries, reduce antimicrobial resistance, redibe slowed down by weak vaccine -effortsthim
government spending, increase productivity and condeveloping world. The Chamber estimated -$)(4.3
herd immunity. trillion loss in GDP across the wealthy countries ove
the next few years if leandmiddle income countries
The pandemi c showed s hadidnot fully recover from the pandemic. For irs |
vaccine supply creating a sizable gazaine coverage Germany would face doulsieled risk. Firstlits export
between developed and developing countries. The Weffort would slow down due to weak demand in COVID
is being accused of vaccine nationalism by prioritizi19 mpacted markets in developing countries. Secondl
their domestic vaccination programs in an attempt to Germany may experience reduction in domestic outpt
back to businesses as usual. Uneven access to vaspecially in sectors that rely onampf raw material
was also experienced 2009 HIN1 influenza virus from developing countries. ICC indicated that the
pandemic as rich countries bought up most of the glolinward domestic prioritization would cost more than
supply of vaccines. sharing and donations of vaccine specially to low

: _ . income countries.
During the HIN1 pndemicsome countries blocked

locally produced vaccine from being exported. A simi OIC-member states showed variable reactions t
scenario is being considered in some EU mestétes COVID 19 pandemic,some countries positioned
in the current COVID 19 Pandeniidany countries in  themselves favorably for vaccine production on thei
Africa, Latin America and Asia will not be able to cov own or under license from international pharmaceutice
their population before 2023 or 2024. companies which will improve their access to the
vaccine in the following years (Table 1), whereas othe
According to Access to Vaccines Index (A88% of  have practicedrocurement through different schemes

the industryodos COVI DIdbY9 asshownin(Table 2)for countries in the MENA reégiors
developed countries, 23% t@ppermiddleincame

The COVID 19 Experience

Table 1. Attempts for Vaccind’roduction under License or &lf-reliance Development

Country Production under Selfreliance Partnering canpanies
license development
Egypt Y SinovacSputnikV
Algeria Y sputnikV
Iran Y
Morocco Y Sinopharm



Table 2. Different Procurement Schemes of COVID 19 Vaccine in the MENA Region

Country Vaccine  Vaccineclinical  Vaccine Potential Potential Potential
imports trial import foreign national international
through participation through vaccine vaccine vaccine

APASs' COVAX™  production  production logistics hub
Algeria Vv Vv \Y,
Bahrain \% \% \% \%
Egypt Vv \Y \Y Vv Vv Vv
Iran \ \ \%
Iraq \ \%
Jordan Vv Vv Vv
Kuwait V Vv
Lebanon Vv Vv
Libya Vv
Mauritania Vv
Morocco Y, \Y \Y Vv
Oman \ \%
Qatar \Y \
Saudi Arabia V Vv Vv \%
Sudan Vv
Syria V Vv
Tunisia \% V \%
Turkey V V V \Y; V
UAE V \Y \ \Y
West Bank \Vj
Yemen \%

* APAs: Advance PurcAgseement.
* COVAX: COVID 19 Vaccine Global Access.

Joint Vaccine Production and [@velopment Both undertakings, need allocation of human, physic:
Prospects in the OIGMember Sates and financial resources with the latter being extreme
costly. The estimated cost of development and
The limited capacity, wosldde, to produce Ifsaving manufacturing a new vaccine could range from $50
vaccines and the tenderafyvaccine nationalism in million to $1 billion. A cost that is likely to be prohibitive
wealthy countries is best illustrated in the shortage burden on one country.
COVID 19 vaccine specially in developing countrie
Advent of COVID 19, and probably other seriousThus IAS in its capacity as think tank of theMAWA
zoonotic viruses in the future, shoydcbvide an had advocated in itsyBargrategy an initiative to be
opportunity for OIGmemler states to reflect on waysadopted by Islamic Countries to establish a join
and means as to how they best insure their countriesenterprise to produce generic vaccine for humans ar
wellequipped and prepared for health emergencies. animals and at the same time to embark on original wol
to develop new vaccines emerging diseases.
The way forward is to consolidate the capacities &
capabilities of the Islamic countries to combat suiThe overarching famis and dimensions that justify this
diseases thugh establishing consortium for vacciniundertaklng by OlGmember states include the ever
manufacturing and development. The new entity sholincreasing global demand for vaccine, the existence
consider vaccine manufacturing of generic types baviable market at OIC level, the vaccine manufacturin
on license from international pharmaceutical companiexperience in some OIC countri®C capacity for
In doing this they enhance their countries resaatch manufactting and joint funding capabilities.
capabilities through technology transfer that eventue
paved the path towards venturing in novel vacciil. Global demand for vaccines:
development from scratch. The world birth cohort is currently 140 million
explaining the increasing trend in the world populatior
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that is estimated to reach 9.7 billion by the year 21income category is higher than that in-imgbme
The fertility rate in Ol@nember states which mostly countries, (Table 3).
falls in the range between dm@ome to uppemiddle

Table 3. Share o6Global GDP, Rercentage ofGlobal Population and Fertility across @untries
by their Income

Countries by income % Global Share
GDP Population Fertility
High income 47 16 1.6
Upper-middle income 37 37 1.9
Lower-middle income 15 38 2.8
Low-income 1 9 4.6

The increasing population in the world generally andthe OIC level there now exist 4 countries in the
the developing owntries particularly created DCVMN (Table 6).

tremendous need for vaccine manufacturing capar

that is not matched by current supply capacity

affordable vaccine to curb mortality rates caused Table 5. Developing Countries Vaccine
vaccingoreventable diseases. As shown in (Table 4) - Manufacturers Network (DCVMN)
underfive mortdity for 1000 live births during 2600 MemberCompanies wih Prequalified WHO
2010 was significantly higher in @i€mber states Vaccines
than that in developed countries or-@@ developing
countries. The situation is exacerbated by low GDP | Company Country
developing countries rendering their market unattractiv gjg Farma Indonesia
for vaccine manufacture located mostly in develope gijpjogical-E India
countries. Bio Manguinhos/Fiocruz  Brazil
, . . . The Center for Genetic Cuba
Table 4. Underfive Mortality per 100Qive Births Engineering and
(20062010) Biotechnology
. Chengdu Institute China
Countries Green Cross Pharma. South Korea
OIC-member states 76.2 The Government Thailand
Developed countries 5.6 Pharmaceutical
Non-OIC developing 75.0 Organization
countries Haffkine Institute India
World 65.7 The Pasteur Institute Senegal
Serum Institute of India India
Realizing this préém, the World Health Organization | G Life Sciences South Korea
(WHO) through its Expanded Program on pgnacea Biotec India

Immunization (EPI) urges the world to respond tc

challenge of manufacturing unprecedented lar Tgple 6. List of OIC-Member SatesWho are
quantities of affordable vaccines. Members of Developing Countrie&/accine

_ ) i _ Manufacturers Network (DCVMN)
2. Vaccine  manufacturing  experience  in

developing world including some OIC-member Country Company
states: Bangladesh Incepta Vaccine Limited
Historically vaccine industry in developed countrie Eangta €s Vv b
used to supply the majority of prequalified vaccine fc %yp . acsera
allcountries including OMembeistates. There are 12 Indonesia Bio I_:arma -
Iran Razi Vaccine and Serum

companies in the Developing Countries Vaccin
Manufcturers Network (DCVMN) who can supply at
least 32 different mostly generic vaccines (Table 5).

Research Institute, Past
Institute of Iran



However, recently manufactsre in  develogk not constitute a commercial justification for such
countries who have the technological skills arcompanies to invest in.

production capacity are reluctant to participate in tl

EPI supplies and instead they devote their effmrts Moreover, the diseases common in deve@ountries
cover a more lucrative marketdeveloped countries. may not be common in developed world. Diarrheal
Thus the pharmaceutical industry in dpeelovorld diseaseMalaria and other childhood diseases appear o
targeted their R&D on products thate potentially t he devel oping worl dos t
profitable. This translate into allocating their resourcof total diseases burden in dmwome countries is
(human & financial) to develop new vaccine intended higher than that in highcane countries (Table 7).
respond to higincome countries at the same time theDespite the disparity in diseases burden, only 10% she
shyoff from providing geeric vaccine to markets in of global commercial investment in R&D is allocated fot
developing countries. The affordability of developir90% of the world people living in developing world.
countries to purchase expensive vaccines is low and (

Table 7. PercentShare ofTotal DiseasesBurden in Low andH igh-Income Countries

Diseases % of total diseases burden in % of total diseases burden
high-income countries in low-income countries
Communicable diseases 6.2 56.4
Tuberculosis 0.1 3.0
Malaria 0.0 4.9
Respiratory infection 1.2 8.4
Cancer 4.7 2.4
3. Viable Market: domain of manufacturing adévelopment of quality

Market for the proposed vaccine facility output woulvaccine at affordable prices.
not be a problem for the following reasons:

1. The OIGmember states population is 1.8 billiorVaccine industry in developing countries is represente
constituting a market of economy of scale. by Developing Countries Vaccine Manufacturers

2. Manufacturers imlevelopeccountries are not Network (DCVMN) whereas those in developed
any moreinterested in developingo u n t rcountries are organized in the International Federatio
market because of insufficient return. of Pharmaceutical Manufacturers & Associations

3. EPI increasing demands for vaccine &(IFPMA). Currently the major contribution of IFPMA
affordable prices. Some manufacturers ito global health is through research and development
developing countries started supplying thenewer vaccine. The DCVMN contribution is through
vaccine to UN agencies after getting thermanufacturing the required quantity of speciakgigen
prequalified y WHO. It is noteworthy that vaccine needed for EPI at affordable prices for marke
UNICEF procured genericaine such as DTP in developing counties.

(Diphtheria, ®tanus Pertussis), (Measles
Rubellg, MMR (Measlegviumps Rubella. Box 1. The acquisition of Bilthoven Biologicals ofshe N
(a sole supplier of inactivated polio vaccines) by the Se
The viability of the market could be assured by eithg of India (a member of DCVM)lbagd the Serum Institus

1. The push mechanism where upfront findnc| of India to target polio markets in developing and deve
support is provided for orders of specifii In another instance ShanthaniBs¢éecrexnember |of
vaccine. The mechanism is functional throul DCVMN) was acquired by Sanofi Aventis enabling the
tax credit, grants or product developme| tap on Santha Bintemharket at affable prices.
partnership.

2. Pull mechanism: through advance markiThe DCVMN contributed more than 30 vaccine types
commitment. This could involve governmentsin different presentation that have been prequalified b
Global Alliance for Vaccis@nd Immunization WHO for immunization prograsaround the world. As
( GAVI) and t he Un i t of now there are a total of 39 member manufacturers i
Fund (UNICEF). DCVMN from 15 different counes. Twelve members

of them manufactured prequalified vaccine (they coul
4. OIC capacity for manufacturing vaccine: supply vaccine to UN EPI). Only 4 companies from
OIC-member states upon their political choice ceéOIC-member states are members in the DCVMN, but
contribute to the global health care by venturingintotonl y one of them, o0Bi o F




prequalified. The company conttdsl 10 different 4. Reversvaccinology which involves screening of the
vaccines amounting to 1/3 of total vaccine typeentire genome with aid of bioinformatics to find genes
provided by DCVMN. that represent convenient vaedargets. Subsequently
these are produced synthetically and screened in anir
Interest in vaccine manufacturing is noticeable in soimodels for the immune response.
other OIGmember states which exhibited potential fc5. Using mRNA carrying genetic code that upon beinc
vaccine manufacturing either on its own such aandan expressed will yield an immunogenic protein.
Turkey or with partnership with foreign pharmaceutic
companies such as Egypt, Morocco and Algeria. 5. Funding:
The cost of establishing fuicti facility for vaccine
Although manufacturing generic vaccine could tdevelopment and manufacturing is rather high
reasonably shouldered by some-afltountry, the considering the cost of research and developmen
development of new vaccine is costly and could soaroperation animal models, testing the safety an
to $500 million to $1 billion dollars constituting ieffectiveness of the vaccine and the preclinical test, tt
prohibitive barrier for individual state to venture intcclinical phases (3 phases)ragdlatory licensing. Some
this domain, Thus it is justifiable and feasible ivaccinemay cost $500 million to $1 billion dollars due
consolidate financial and human resources within Olto mainly high clinical trials failure rates. It is often citec
member states to enter this industry. -@kKinber that candidates in every 500000 compounds
states collectively have the technological skills éscreened is approved by FDA.
production capacity and can tap on the experien
gained within its members in DCVMN and othelt is up to the OIC politicalhoice to embark on
International agencies such as WHO, Netherlanestablishing a joint enterprise for vaccine manufacturin
Vaccine Institute (NVI), Bill and Melinda Gatesand development facility. Financial burden could be
Fourdation and CDC, Atlanta. shared by the member states based on their GDF
Another source of fund could come from Zakat
Technology transfer is vital mechanism to enhance ¢collected from Muslims all oveetijlobe. A notion that
hone the skills needed for manufacturing. Technichad been propagated by HRH Princé{&san bin
transfer could be either transfer of licensed vacciTalal who advocated the need for establishing
which requires intense phase of vaccine specframework for Zakah the Islamic world to address its
knowledge and know Wwaor transfer of key personal of developmental challenges. In addition there exis
global manufacturer until a robust process routine possible international fundimgencies that could be
achieved. The latter could be achieved by collaboraitapped upon. These include Méhe Trust, PATH,
with  GSK Vaccines Institute for Global HealthEuropean Union through Framework Program and
(GVGH), the International Vaccine Institute (IVI), theEuropean Vaccine Initiative (EVI) and the Coalition for
Hilleman Labratories, The Gates Medical ResearcEpidemic Preparedness Innovai@@EPI).
Institute and the Influenza Vaccine Technolog
Transfer Center by WHO. Selected References

Example of technology transfer is best seen in thl.A. Robins and I. ite 1994. The Global Capacity fo
partnership between Program for AppropriateManufacturing Vaccine: Prospects for Competition and Cc
Technology in Health (PATH) and the Serum Institut 2M0Ng Produces in the_ Next Decade. International J
of India. The former is tasked with product echnology Assessment in HealtB@t5e )
development and latter is responsible for manufacturinZ'Anthor.]y Robbins and Phyllis Freeman 1388 @bst:
. . Developing Vaccines for the Third World. AB®entfic
PATH also cooperated with Bharat Biotech to devel0\25%)126133.
low-cost rotavirus vaccine. Another example 013 Geofrey Makenga et al. 2019. Vaccine Production in A
technology transfer is seen between Butémsaifute Feasible Business Model for Capacity Building and Sustai
and SanofPasteur to produce Influenza vaccine. Vaccines Introduction. Frontiers in palilic #bi.org/
10.3389/fpubh.2019.00056.
Aspects that need technology transfer may include: 4.Penny M. Heaton 2020. Challenges of Developing Nove
1. Glycoconjugation to enhance immune reaction owith Particular Global Health Importance. Front. Imi

bacterial pathogen that are coated with polysaccharidiorgl0.3389/fimmu.2020.517290.
out layer. 5.SonaI|_ Kochhar 2013_ Scientific Challe_nge and (Dpport_l
2. Adjuvant research and vaccine presentaind Developing I\l_oveIVaccmesforthe Emerging and Developi
delivery Human Vaccines and Immunotherapetigs. 9:928

' . . . . 6.S. Jadhav et al. 2014. Role of Vaccine Manufactu
3. Newly emerging molecular b,'OIOQ'Ca,I teChanueDeveloping Countries towards Global Health Care by .
such as Osub unitsé Vaccqualty VaccinesAffiordable Prices. Clinical Microbidlogy!

Infection. 20(5)43%



GOVERNANCE IN UNIVERSITIES : and not to ministries of higher education. A Central
INTEGRITY OR | NTRUSIONS National Board of Higher Education will coordinate the

national policy of higher education and recommende:
. to be compoge of chairs of boards of trustees and
Adnan Badran _ stakeholders to set the national policy of highel
Treasurer, Islamic World Academy of Sciences (Kfkation, and the National Board will be served b
executive committee of university presidents or rector
I n the Islamic region, it to coordinate and implement the national policy of
matters in  bringing highereducation at their academia.
shared enlightenmetd
the governance of Structural adjustment to share participation of
academic institutions; stakeholders with academia would strengthen th
and it matters in advancement of higher learning institutions for a
preserving the sustainable future resilient for undertaking changes, in
scholarship and full rapidly changing matkand society.
autonomy of universities
away from the p0|itics of Changing governments. ADNAN BADRAN FIAS is the Chancellor of University
Petra and the Chairman of the Board of Trustees of the
This paper is directed to goverdiogrd members, of Jordan, biologist with 120 publications, including 22 |
administrators, faculty membestsidents, and human 4 patents. Awarded honorary doctorates frokwaSung
and financial resources managers. Some universUniversity, Seoul (1981); an Honorary Doctorate in Sci
have reached a stage of chaos Ca||ing for approprMiChigan State University, (2007); West Watkins distin
shared responsibility and cooperative action among Lectureship Award (2009) and the Hall of Fame A
components of the academic institution. There is a neAward from Oklahoma State University, USA; Hon
for constructive fifmative action within the institution Professorship frdimGumilev Eurasian National Univers
to protect its integrity against improper intrusions. ~ Kazakhstan (2012); an Honorary Doctorate in Busine
Yarmouk University, Jordan (2014).
Universities have been transformed from mediev
Oxbridge ivory towers to business models. They haveAwarded the Arab Thought Foundation for best Arab
be transparent, efficient, and accountable in runniin higher education research 2005; TWAS Regional
lage modern campuses. Boards, presidents, provo"BU”ding Scientific Institutions”, 2009; the World Edt
deans, and heads of departments, in addition to beAsia award for Outstanding Contribution to education Z
scholars, they should provide sound managementthe Shoman award for Peer review of young Arab scie
human and financial resources. Running a univer:
with fiscal budgetary constraints but withoutwateq Badran is a former Prime Minister of Jordan (2005)
autonomy would lead to disaster. The acadenMinister dgriculture and former Minister of Education.
institution, public or private, should have the autononUNESCO as Assistant then Deputy -Bieeet@ of
of deciding on tuition fees to cover the cost of learninUNESCO (ADG) (DDG) from 1990998; Senator and
infrastructure (buildings and grounds), maintenanChair of the Senate Committee on Science, Educ
services, and utilities. Alternagiveiniversity budgets Culture, and President of the Natioradl ilemtie Rights
have to be subsidized by government or fundirof Jordan, and President of #hachisid-orum on humar
agencies to cover the cost of learning. rights, Sidney (2P091). He is a Fellow angresident of
the Academy of Sciences for the Developing World (T\
University autonomy is crucial for the development (Fellow of the Islamic World Academy of Scemteéise(IAS
higherlearning institutions. Creating ministries oArab Thought Forum, also, President of the Arab Ace
higher education has politicized umsites and Sciences (AAS), and President of the Board of AFED ir
interfered in university governance, where institutio Chairman of Shoman Trust Fund for Resgarch (2019
lost their authority on access to higher education a
admission policy and procedures as well as the qualitBadran received his B.Sc from Oklahoma State L
learning for achieving intended learning outcom (1959), and Madteen PhD from Michigan State Univel
(ILOs). There is a needrfgovernments to reverse the (1963), USA.
process of decisianaking back to board of trustees

* Professor & Chancellor of University of Petra, Amman.
President of the Arab Academy of Science, Beirut.
Chair, Board of Trustees, Universaty. of Jord



SCIENCE FOR KNOWLEDGE -BASED ECONOMIC DEVELOPMENT
OF THE |SLAMIC WORLD

Ahmed Abdullah AZzad
Secretary General, Flaricc Academy of Sciences (IAS)

Higher Education and advanced economies as they have not yet succeedec
Scientific Proficiency ae Main  building intrinsic scientific proficiency and quality highe
Drivers for Sustainable education required for sustainable growth.
Development:

The attainment of knowledgased sustainable
For developing countries, development in all Ohember coumies is incumbent
especially for economically andupon quality at all levels of education and developmet
technologically disadvantagecof postgraduate research and innovation through th
ones, sustainable economice st abl i shmerntased oOweehd:
development needs to be focusecthat can produce PhD researchers and have the capac
on judicious use of existing resources and intellectto carry out interrinally competitive research in
capital Knowledgébased sustainable developmenstrategic and priority areas. So that no country or regic
requires quality higher education and proficiency in the Islamic World is left behind, it is important to
scientific, technological and social science discipliensure that even the poorest LDCs have at least or
that underpin socieconomic advancement. Excellencisuch research university. To identify such existing ar
in higher education and quality of research aye vipotential universities in the Islamic World, |hemic
closely related; the highest ranking universities of ‘Development B#éisioB), OIC and theslam#Vorld
world also happen to be the best research universitie Academy of Scidie83 commissioned an extensive
is no wonder that the tapnked universities in the study to measure research productivity of differen
world are almost exclusively situated in the economic universities based on various parameteiSRBEIC
and technologically advathceountries in the North Report, April 2007)). Provisional rankings of universitie
with a handful in the rapidly advancing countries, awithin the OIC region, based on information supplied
only a few in the rest of the developing world. In rapidvoluntarily by some, has been obtained by usin
advancing countries of the developing world, it has bedifferent data sets of overall research productivity. Th
conclusively shown that development of robusfigures unfortunately suggeshatt the research
domestic PhD mograms has directly coincided witkproductivity of even the highest ranked universities i
rapid economic growth. the OIC region is almost negligible in comparison tc

top-ranking universities in the developed world.

In the OIC Qrganisation of Islamic Cogpeeatiber

countries also, excellence in higher education é¢Some Factors that Adversely Affect Teaching,
sustainable economic development are criticeTraining and Research Outcomes in many
dependent on scientific proficiency axidtence of a Universities of the OIGmember countries.

solid technology base. Because of relative weaknes

science and technology, none of the 57-i@@ber Funding for national education and R&D remains
countries are classified as being economically advanextremely low in most Oi@ember countries,
with many categorised as scientifadiging. 21 amounting to only a fraction of that recommended by
Islamic countries, predomitly in SubSaharan Africa, UNESCO for developing countries (20% of annual
are classified deast developed co(nD@s Most budget or 8% of GDP for education, and 2% of GDP
Islamic countries remain poor and technology deficiefor R&D). There is almost negligible funding earmarkec
It is not surprising that there are very few universitiesfor higher education and postgraduate research in mo
the Islamic World that are ranked within the top 400 Islamic countries.

the world. Wealth by itself is not the only determina

of economic and scientific advancement. Sofriehoil Higher education curricula followed in Islamic countries
states, which have opted to buy in expensive readymare often not adequately gearedatdss producing
technology and expertise to showcase their apparscience and technology graduates appropriately train
spectacular economic progress, gilhot qualify as for the local markets. As a result, there is a disconne

" BSc (Hons), MSc (Dhaka); PhD (Toronto).
FIAS, FTWAS, EFBAS, MASSAf, FRSSA.
E-mailaaazad1945@gmail.com
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between the type of professionals required by the jtalented students avail the opportunity to study and trai
market and graduates produced by higher education abroad but often find it difficult to return to their
technology institwins. This results in high countries of origin. Many of those who do return to
unemployment of graduates, and their eventumake a contribution eventually migrate in frustration
depl oyment i n | obs -tamedt Personal and material gdiowever, is not always the
training and expertise. only or major contributing factor for migration.

In most universities and research institutions in thPostgraduate training in the advanced countries of th
| sl amic worl d t herle mas sWesthasoften very little relevance to the needs of o
fulltime researchers such as PhD students and pccountriesof the students, and training grants and
doctoral fellows who drive the engine for econom scholarship®ffered are rarely in areas of need and
growth and innovation in developed nations. At thpriorities of the originating countries. On returning
same time there is often very little opportunity to stuchome they often find that the research atmosphere ar
for a PhD or to carry out postdocal research in many availability of adequate resources are not conducive
Islamic countries. Besides lack of funding fccontinuation of sophisticated research they wer:
postgraduate research there is also very negliginvolved in during their overseas training. Most
collaboration with industry for product or proces:importantly they find a serious lack of opportunities to
development. Industry funding of developmentig e t involved in oworl d ¢
research in universities, a stroragufe in developed regional problems while working in their own countries
nations, is almost neaxistent in most of the Islamic of origin. This is perhaps the most conmgetieason for
world. the brain drain.

Homegrown research productivity and innovation atA very useful approach to obviate the above problem
given a lot of lip service but, in reality, are not natorwoul d be to institute a
priorities in most Islamic countries. With the excepticwhere postgraduate students would initiate theli
of perhaps a few countries (such as Pakistan, Malayresearch in their home country on a topic of nationa
Turkey), research productivity is not considered to be relevance, and spka period of time overseas in a co
important determinant for personal advancement super vi sor 08 s | a keondrtechnaagy
academic staff. In a majority of Islamic countrieand expertise, and then return home to complete th
teaching and administrative loads of seceuemics is PhD research. It would be ideal if overseas co
too high leaving little time for research and for adequisupervisors were weltablished expatriate scientists
supervision of junior researchers and research studefrom the Elamic world as this would enable them to be
Internationally competitive research is seriousinvolved in research, and contribute to capacity
impeded by scarcity of competitive research grardevelopment, in their home countries. Such approache
inadequate infrastructueand unavailability of major could not only lessen frustratied migration of young
equipment and cuttireglge technologies. researchers but could also lead to overall bnain ga

Even with very limited research funding, resources ilt is ironic that the engine for research, and especial
spread too thin because of misguided emphasis modern biosciences research, in the West is large
guantity over quality, and a lack of focus in areas driven by an army of young scientists from the
strength or national anelgional priorities. Many Islamic developing world while there is an acute shortage
countries share common problems but there is very littrained manpower in their own countoésrigin. Of
regional coordination and cooperation for meeting theforemost importance is the production of adequate
common challenges. The ultimate consequence of numbers of PhD graduates locally, and creation o
myriad of problems facing academics and researche conducive conditions for doctoral and postdoctoral
the very debilitating brain drain from the Islamic research and intellectually stimulating and meaningf
world to the economically advanced countries in tlemployment that keeps them at hdins.unfortunate
West. This is also true for much of the developing wor that expatriate scientists from scientifically lagging ar
least developed countries are contributing to wealt
The Need to Arrest and Reverse the Brain Drain creation in the West, instead of being provided the
opportunity to help build and develop their own
It is natural for bright young professionaletkdetter countries with their reseh expertise.
opportunities elsewhere because of the po
remuneration and living conditions, inadequate resealf the debilitating brain drain is to be stemmed then the
facilities, and political instability in many of the Islamlslamic countries together must strive to drasticall
countries. Because of dearth of quality Phlimprove the research environment and transform the
programmes at home many of the briglaedtmost research culture in their universities. A very seriou
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effort should be made transform the brain drain  multkinstitutional collaboration, development of
from the developing world to the industrially advanceintellectual Property (IP), tedbogy transfer to
countriesinto brain retention and brain circulation  industry, and commercialization of research
within the OIC region through appropriate support foachievements. Strategic and-teng funding for both
both basic and applied research. Additionally, tbasic and applied research, through instituting
development foa vibrant and supportive researctcompetitive research grant schemes and doctoral at
atmosphere, and provision of decent living and worki postdoctoral fellowships, is critigallmportant to
conditions, would not only help to retain local talent bisupport collaborative research in areas of priority. It i
could also persuade expatriate researchers to realso very important toag competitive salaries to
home permanently or periodically. Failure to crggie s academics and researchers, with additional rewards &
conducive conditions will accentuate the debilitatiiincentives for research productivity based on
brain drain. A further aim should befvelop a brain  publications, patents and teclogy transfer. It is also
bank by tapping into the enormous reservoir of talervery important to establisttiae partnership with local
and expertise available within the community (ndustrieso fund academic and developmental researcl
expatriate scientisited encouragingem to contribute for product and process development. Unfortunately
to the development of science and technology in th productive universiyndustry linkages are very rare in
countries of origin. Islamt countries.

Need-Based Higher Education and GoalOriented  Need for Multidisciplinary Collaboration and
Postgraduate Research and Innovation: Focus in areas of Priority

The quality of sciendmsed higher education is veryMost countries in the Islamic world lack adequate
much dependent on tlgeiality and extent of teaching resources and infrastructure needed for undertakin
of STEM subjects at primary and secondary levels world-class research in experimental sciences. It i
education. So, the foremost need is the production therefore, at practical for the scientifically lagging-OIC
tertiary institutions of sufficient numbers of trained armember countries to aim to be internationally
adequately remunerated teachers. -sBoshdary competitive and productive simultaneously in all areas
education irdeveloping countries should have muclresearch. To make the best use of meagre reseatr
greater emphases on nbaded technical and funds, and in order to improve research productndty a
vocational training with curricula aimed at fulproficiency, there needs to be regional focus on only
employment of local graduates, and for avoiding tsmall number of priority areas of common interest
disconnect between what is taught in tertiary institutiowhere there is greatest need and also existing streng
and marketeguirements. and potential. Productive research in these areas w
greatly benefit from multidisciplipand multinational
It is well understood that quality postgraduate resea collaboration and cooperation between active resear
is a major determinant for assessing the quality groups and centres possessing complementary expert
universities. Both quality higher education and scientand resources.
research are very expensive and often beyond the re
of many countriesfahe Islamic world, where meagreThere is widely held view among policy makers the
funding for university research is usually spreadtootts ci ent i fi cal ly | agging a
So, in initial stages it is important to focus on a smhave the resources and competencies needed to ca
number of projects of highest priority and collabora out internationally competitive research, particularly i
and share resources with other universitieesedrch the molecular biosciences, and this expensive exerc
centres, and form partnerships with industry for produshould, therefore, be left to the R&D laboratories in the
and process development. Such productive interacti\West and in some rapidly advagpaountries of the
could be expanded to include universities in othdeveloping world. Such thinking ignores the actus
Islamic countries in areas of common interest throuineeds, and underestimates the existing capabilities, in-
SouthSouth  academic  collabava8 between scientifically lagging and least developed countries, a
productive research centres, in different OIC membif pursued will ensure that the agenda for growth an
countries, possessing complementary expertise sustainabilityill continue to remain externally driven.
facilities. Postgraduate training in technologically mdn reality, many resource and techngbmgy Islamic
advanced Ol@nember countries will greatly benefiicountries possess very valuable human and intellect
researchers from economicallysadvantaged and capital, and need to be provided the opportunities tc
scientifically lagging Islamic countries. contribute to internationally competitive rese#rat
benefits them and the Islamic world.
Of seminal importance is the transformation of researThe solution lies ideveloping bold initiatives for the
culture with increased emphasis on multidisciplinary emodernization of the educational system and buildin
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internationally competitive research capacity throustrengths, and by the judicious use of patent exemptior
the pooling of resources and expewisigin the entire  afforded by theWorld Trade OrganisgiiéhO) to

l sl ami c Wor l d. Thi s I s LDCs. There are two areas of pharmaceutical resear
Standing Committee on Scientific and Technologicin the Islamic world, including the {oweome LDCs,
Cooperation) can play a very decisive role. However, that have huge pattial through multinational and
this strategy to succeed it is necesstogus on a small multidisciplinary collaborations between academic an
number of initiatives where theis the greatest need industrial research groups in different parts of the
and existing strength, and ensure that such priorlslamic world. Such collaborations involving researcl
research has ready access to all requitiddgedge groups in different Islamic countries would be greatly
technologies, major equipment and regional ccaided § uniform IP and regulatory guidelines. These
facilities, and has government support through unifortwo areas of biopharmaceutical research were recen
and common IP and rdgtory guidelines. Such (Dec 12, 2020) presented in some detail in a
initiatives will greatly benefit all scientific disciplines, aCOMSTECH webinas Oppor t uni t i es
particularly biopharmaceutical and biotechnolotthe production of novel naturabgsedutiergipsuand
research, in the Islamic world. COMSTECH and IAfaf f or dabl e Bi os i m(link:ar
with support from IsDB, could play a catalytic role bhttps://youtu.be/8ggfgwrPiDEhe main points of the
enabling and@oordinating the development of werld webinar are summarised below:

class biomolecular research capacity in the OIC mem

countries. 0] Novel Medicines from Indigenous Biota:

Examples of Multinational and Multidisciplinary =~ One very promising area of drug alscy and
Biopharmaceutical Research that could Produce development where Islamic countries, irrespective c
Intellectual Property (IP) and Create Wealth for the economic and developmental status, can productive
Islamic World: collaborate, is throughr at i onal 6 bi or

the Biota. Most Islamic countries are endowed with
There are undoubtedly many areas of high priordiverse hotspots of unique flora dadna, and rich
research that needs to be carried out in the Islamic wctraditional medicine systems. Etph@rmacologists
to address common challenges such as Food Sectand medicinal chemists all over the Islamic world hav
Health Equity, Renewable Energy, and protection been very prolific in publishing scholarly researct
environment and biodiversityhély are all equally articles, but relatively little of this has translated intc
important and need to be championed by experts in tscientificallverified safe and efficacious modern drugs.
areas. Presented here are only two examplestfdiigh Natural productbased drug research would be greatly
Healthrelated research that could be carried out in, aenriched by additional involvement of biomolecular
benefit, the entire Islamic world. These researresearchers studying the molecular basis of disea
initiatives wouldprovide excellent opportunities for pathogenesis. The starting point in drug discovery an
multrinstitutional and multidisciplinary collaboration develpment could be thdentification of novel lead
and for advancing postgraduate and postdoctocompounds from using simplediseasespecific
research within the Islamic world. molecular targetbased bioassay$o screen libraries

of indigenous flora and fauna (as total extracts o
Health Equity through ready availability of affordabisolated organisspecific bioactive  molecules).
and effective medicinissone of the major concerns for Secondarmnetabolites of plants, and toxins and venoms
the entire Islamic world. The demand for low cost arof many organisms, have very unique molecula
effective medicines has till now been largely met throustructures and often very specific biological functions
generic medicines, which are exact copies of novMany of these unique compounds have been the sour
small molecule blockbuster drugs. A substantial amo of weltknown modern medicines, and others could
of generic medicine is sourced from developinhave pecific medicinal properties that still remain to be
countries including some in the Islamic world. Howeve¢discovered.
the pipeline of new smatiolecule drugs, from which
generic medicines are copied, have almost dried ufBoth the development of the highly specific bioassay
multinational drug companies have turned theand the discovery ofthe novellead molecules would le:
attention largely to new types of therapeutics to meto new and very valuable IP that could encourage th
emerging health challenges. involvement of pharmaceat#l companies in

developmental research and commercialisatior
This provides an opportunity for Islamic countriesContemporary chemical and molecular technologie:
including the lovincome ones, to get involved in available in some research centres in more advanc
research for the discovery and development of ntlslamic countries, could be used in the optimisation o
medicines based on theexisting resources and the novel lead molecules into cdatéi drugs (new IP).
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Potential drug industry partners, attracted by the seiWhile patent resttions could be avoided, and
of new IP generated, could be encouraged to collaboicompetitive advantage gained, by producing Biosimila
with academic colleagues in carrying out the preclinin suitably competent LDCs, their commercialisation
animal studies and human clinical trials, and help wmarketing and affordability in the Islamic world would
the reglatory process and commercialisation. be greatly impeded unless the cost and time required f
gainirg regulatory approval are minimised. The stringer
(i) Production of Affordable Biosimilar and obligatory preclinical animal studies and huma
Medicines for the Islamic World: clinical trials are very expensive, and unless their cos
are substantially reduced, without compromising thei
The second promising area is the development safety and efficacy, new life savinggddeveloped and
affordable new biopharmaceuticals by taking advantproduced in any Islamic country will not become
patent concessions accorded to LDCs by th®.W affordable and readily available to the common man i
Because of environmental changes and conseqtthe Islamic world.
changes in disease patterns, multinational dr
companies have largely turned their attention to a nWhile US FDA and EU EMA regulations can provide
class of very efficacious proteased pharmaceuticals some useful guidelines, medicine regulatory authoriti
(Biologics). The earlier Biologics were humaznymes, in Islamic cantries should take an independent stand tc
hormones, growth factors and cytokines produced support development and manufacture of new
recombinant DNA technologies. Cheaper versions biopharmaceuticals in the Islamic World by helping tc
earlier (out of patent) biologics, ternBdsimilars, reduce the cost and complexity of the regulatory
have been produced in some developing countriprocess. Serious consideration should be given to tt
including a few in the Islamic world,nfranolecular establishmérf an OlGwidemedicines regulatory autho
clones made available by the International Centre (OIC MRA) (with similar jurisdiction as the EU EMA)
Genetic Engineering and Biotechnology (ICGEB).  whose job would be to develop, monitor and implemen
uniform policy and regulatory guidelines to support ant
The latest Biologics are monoclonal antibody (Mab) protect the special interests of the pharmaeaéséctor
type molecule$hisnew generation of lfgaving drugs throughout the Islamic world. OIC and COMSTECH
are extremely expensive (at R&8Stthousandbatient/  should also seriously consider establishing strategice
pa) and simply beyond the means of most people ¢located and internationally credible Contract Researc
poorer countries of the developing and Islamic worlOrganisations (CRO) that would conduct, at
There is, therefore a huge demand for the productioncompetitive rates, preclinical and dinitrials of
cheaper Biosimilars of these wonder drugs throucandidate drugs developed and manufactured i OIC
reverseengineeringnd recombinant DNA technology. member countries
As most Mahiype Biologics are under patent, countrie
that are the main producers of Biosimilars cannot coCapacity = Development  for Internationally
originating Biologics till they come out of patent. LuckiCompetitive Research and Training:
LDCs are exempt from patent restrictions till 203R, al
are free to legally copy and produce any drug on 'In order to become internationally competitive, all area
market irrespective of their patent status. Besicof priority research and the diffdrexontemporary
exemption from patent restrictions, affordability of ne'scientific disciplines need to build the required world
Biosimilars will be contingent upon the development class research capacity. One of the biggest obstacles
seed molecular clones in a technatogypetent LDC. sustainable knowledgased economic development in
the OIC region is the ht
At least one country in the Islamic world that falls in thbetween initial discoveand its final commercial or
category, Bangladesh, has already developed soci al out come. This ser
technological capacity to produce molecular clonesbe overcome by supporting only late stage commerci
these new Biosimilars. Moreover, Bangladesh has a research and importation of technology for that
wellestablished  phaaceutical industry  that purpose. There must be very strong support for
manufactures and exports high quality, and inexpensfundamental and devploental research preceding
generic medicines to over 130 developed and develojcommercialization, and ready availability of
countries including 19 LDCs mostly in -Sabaran contemporary technologies and expertise. Sbiasea
Africa. However, any LDC that is chosen would nechigher education and postgraduate research are qu
access to cuttirgdge technologies available irexpensive and not possible without strong political wil
technologically more advanced Islamic countries, eof governments oflamic countries, their ability to see
also require support in carrying out preclinical aninthe big picture and willingness to spend big to catch uj
studies and human clinical trials, and in obtainiiand remain competitive, with industrialised countries.
regulatory approval in Oif@ember countries.
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As a start, COMSTECH, IAS and national scienc NOTE:
academies of Islamic countries together could play

critical role in sensitizing the governments of-OIC POWERING THE INTERNET
member countries and persuading them to make 1
minimum allocations recommended by UNESCO, ar _ M. Asghar _
establish at least one Research University and Council Member, Islamic World Academy of Science
o0oCentre of Excell encebo hu
each coutny. The materially rich countries could hosSustainable availability of energy is the basic need fi

regional 0 Co r e-endF ®ahmology t sustainable development of a societyitandifferent
platforms and speci al f zanddiverse operations. With the passage of time, #no
each individual country, and that are critical for ﬂand more this energy is expected to be in the form @
scientific advancement of lesser developedraes. electricity and ultimately it is likely to represent more
COMSTECH and IAS, backed by governments of OlCthan 95% of the total global energy which was 27,64
member countries, and with the support of IsDB angoo GWh in 2019 casponding to a global installed
other development partners, should also aim to set upower capacity of 7,679 GW, Reason for this trend i
Trust or Foundation to substantially fund antthat this form of energy is highly flexible and practical tc
coordinate multidisciplinary and mutittional  yse that can vary from millatts to Megawatts

research in common areas of highest priority within tdepending on the type of the electrical and electroni
OIC region. These research and development initiati‘tgols nvolved.

could be supported through an OIC Collaborativ

Research Program that would require applicants to fo Although the average use of electrical energy |
multidisciplinary and muitistitutional collaborations moderately increasing wiime, its use is increasing

between research and development teams frcquite fast in the domain of Internehe present global

academia, research institutions, regional technology communication infrastructure. This system used 8 % c
resource centres, and industry from within the- OlCthe total electric energy puogd in the world in 2012;

member countries. Such a collaborative programme 'in 2020, 10% of it was used by 4.66 billion active
be critically dependent orthe availability of Internet users (about 69 % of the global population) an
postgraduate  studentships, and -gostoral it is expected to reach 20 % by 2025. This will be th
fellowships to run the research engines of Islancase in spite of the fact that the data centers that cons
countries. Short term travelling fellowships that allcof groups of networked computer servers used for
young researchers in Islamic countries to access cuttremote data storage, processing and distribution of
edge technologies and experin the laboratories of |arge amount of them and can consume up to 3(
established expatriate scientists resident in advarGwh/year, have been able to reduce their energy lo:

countrie_s, and travelling feIIowships_ to allow expatriedue to heating in the electronic systems to a negligib
academics and researchers to visit and contributeanpunt using efficient cooling technologies.

scientific development in Islamic countries, cou

greatly erdnce research capacity development in tiHowever, there is a strong positive side to this
Islamic world. development, because the rapidly developing glob
Internet activity is playing an important role in driving
and enriching the global social, cultural and edadatio
activities and a rational and environment friendly
economic growth through virtual digital means.
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FRAGILE EXISTENCE OF THE DARK ENERGY?

M. AsghaFIAS*

Abstract: This article presents the different types of evidence against the existekce of
Ml energy in the universe, which is supposed to be the cause of the acceleration of the ul
™  expansion.

1.Evidence ofDark Energy from theStudy of Supernovae 1a
1. The accidental but Nobel Prize in physics winning discovery by Arno Penziasrand R

Wilson in 1964 (1) of the 2.752° K blackbody cosmic microwave background (CMB) radi
with its spacesotropic distribution was a watershed event for cosmology and its expansic

After this, in 1998 the work of two groups3Rshowed that the ueiv s eds expansi on i ¢
awarded the 2011 Nobel Prize in physics. They (2) used 18 low and 4zhifirsupernovae la (SN 1a), the
ocosmic standard candlesdé, whose peak | umiingahei t

supernova 1la lightirve widtHuminosity relation to ensure that their luminosity would not evolve as a functior
the magnitude of their redshifts. Using these effective luminosity values (representing the distances to the
S N1 a 0 shg redshiftddata, they constructed the Hubble diagram which was fitted to the ‘Eaethitas
RobertsoAValker (FLRW) magnitude and redshift relation for &fa#(U N31) cosmology. Here, M represents
the sum of the ordinary/baryonic and dark matter and the Einstein positive cosmologicalNdepséesents the
repulsive dark energy. The data exclude strongly ah;tﬂ)em\smology, and the best fit giuds = 0.28 and) NI

0.72 leading to the conclusion that the expansion of the universe is accelerating through the presence of the
dark energy.

Since the FLRW metric follows the cosmology principle under which the distribution of energy and matter
universe is considered isotropic and homogeneous. Hence, the dark energy in the universe should have ar
distribution.

2. The dark energy from the Planck probe.
The cosmological mod&lGDM) based analysis of the Planck cosmology probe CMiBaatathat the universe
contains 4.82% ordinary matter, 25.8% dark matter and 69% dark energy (6).

2. Problems with Dark Energy

1. The cosmological constant

The cosmological constdnitNas the repulsive dark energy represents around 0.69 % of thandatieergy
content of the universe. The origin of this energy is thought to be the vacuurpainzertergy of the universe.
However, the wedlstablished quantum field theory calculates a value that is 10*120 times bigger than its ol
value. Ifit is not the vacuum or zepoint energy, then, what is the origin of this energy? One does not really kr

2. Statistical analysis of the supernovae la data in terms isotropic monopole and directional dipole
components.

Recently Jacques Colin efdlcarried out a maximdifkelinood statistical analysis of the lumindstance data
of 740 supernovae la using the theoretical lumidissétgce dL of the cosmological prineigased standard
NCDM model. They developed the dL into a series allthvé@ngto fit the data into a bidimensional isotropic
monopole gm and directional dipole qd distribution, Fi(le cosmi ¢ 6 decel erati on
catalogue of Type la supernovae is negative (i.e. the expansion rate is accelerasimgirdytan anisotropic
dipole (@ pointing significantly (B}dowards the CMB dipole with qd&03, while its monopole.ja&component

is close to zero rejecting isotropy witlb2.9 The current ©6st angd éndichtechy a ohe |
star) which has.gr -0.55 and &= 0, favoring the presenggan isotropic dark energy, is excluded at @2&r 4

" Professor of Physics, retired
12 rue des abeilles, 38240, Meylan, France.
E-mailmasgharfr36@gmail.france
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The authors claim that this dipole alignment with the CMB dipole is expected, if the apparent expansion acc
is an artifact of our being locatedina@amp er ni can 0 o c ahe péculiarkelotitiesoindudceddya
the gravitational attraction of the surrounding galaxies and clusters. If this dipole acceleration through the Ic
flow, is confirmed through other sources, it would seriously weaken the cosmologicaf phebiates of the
CosmologicallodeINCDM).

Jacques Colin et al. in their work used the heliocentsiciftedwhile the authors (2,3) used the -GddBrame
redshifts after the correction for the peculiar velocities.
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3. Supernovae luminosity evolution of as a function of theege-dating of their host galaxies

As mentioned in sec.1, the peak luminosity correction through an empirical standardization technique was
ensure that the luminosity of the supernovae 1a would not evolve as a function oktikivakds-However,

the recent (5) high precision-dgéng of the supernova host galaxies as functiongsfifedalues reveals that the
luminosity evolution of the supernovae la is significant, Fig.2, which reproduces the experimental Hubble
rather weland questions the very existence of dark energy, because this evolution is not taken into accour
standardization technique (1,2).

Fainter 0.5 |- =

1o
1

Q,~0.27, a,=0.00

0.0

Hubble Residual (mag)

Brightor -0.5 I ! 1 ! | ! 1 ! Il | L 1 1 !
0.0 0.5 1.0 1.5
Redshift (z)

Fig. 2. Luminosity evolution mimicking dark energyin supernova(SN) cosmology(5).

The Hubble residual is tké@ference in the SN luminosity with respect to the cosmological model without d
energy (the black dotted line). The cyan circles are the binned SN data from Betoule et al. (2014). The red
evolution curve based on our age dating oftgpelyiost galaxies. The comparison of our evolution curve with S
data shows that the luminosity evolution can reproduce the Hubble residuals used in the discovery and infe
the dark energy (the black solid line).
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4. Baryonicacoustic Oscillatiors.

The analysis of the |l ocal cosmol ogical probes in
shows that lowedshift data are consistent with a nonaccelerated universe (7).

5. Inhomogeneous cosmology/ Timescape cosmology.

Thecosmological principle which is the basis of therflaérse (FLWR) metric, states that distribution of mass o
grand scale in the universe is homogeneous and isotropic. However, on smaller scales, the presence of ms
universe is lumprrangd in galaxies and clusters (8). In between these islands of matter, there are vast voi
low density of matter. Due to tgeavitational time dilati@napparent expansion rate of space will be differel
dependi ng on whet heisfixad ma gakxy/fclustenoein atldusity \eild. &s tlkemeasuring
frame is always mass based, the time runs slower here thanlasedoichme of reference. It is quite likely that
at present, the space of voids occupies more than haluoiibiese. Averaging the expansion rate across all tl
space of voids and galaxies/ clusters, will lead to an apparent faster expansion rate, because voids domin
theillusiothat the universe expansion is accelerating.

Could the Planck probeMB-databased dark energy value of 69% tkatdacdf this inhomogeneous cosmology?

3. Conclusions

The different types of evidence presented here, tends to show the fragility of the existence of the dark ene
casts doubt on the acceleratiothefexpansion of the universe
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LITERACY AND HUMAN Europe. Through the Printing Presses, scientific

revolution was made possible in all the sphere o
DEVELOPMENT INDEX IN MUSLIM scientific and industrial activity in Europe.

MAJORITY COUNTRIES After a long spell of slumber, Muslims all over the

world have started to understand that without moderr

Mohammed Igtedar Husain Farooqi knowledge and higher literacy their exploitation by the
Scidrst/Deputy Director (Retired) West cannot be checked. Fortunately, educatien is r:
Natiomal Botanical Research Inistitkieowndia emerging in the Islamic World during recent past

Muslim countries are taking strong steps, largel

Education is fundamental for development of any because of economic strength of Oil, for the
nation and higher education is a powerful tool for the eradtation of poverty and illiteracy.
eradication gboverty, boosting shared prosperity and ~ According to the survey by John Miller, 5 Muslim
making the society strong enough to face challenges ofountries namely Azerbaijan, Tajikistan, Kazakhsta
times. This basic fact was very well known to Muslim Turkmenistan and Uzbekistan find places amongst 2
Ummah during Middle Ages, a Golden Period in countries with highest literacy rates of 100%sld
| sl amic History. o0Seek BakwanddUhNgEC@atarfars2018 shews khat 29y |
Commandment oflslam for Muslims and they  Muslim Majority countries have achieved averag
followed it for aimost eight hundred years. literacy above 90 per cent. These include Saudi Arak

Edward G. Browne (188®26) rightly observed  (95%), Indonesig4%), Malaysi®4%), Iran(90%),
that, owhen Caliphs of B dogantPe’e, UAKI)ReS Tarkey §5%).oNine
education amongst their subject to the extent that countries, including Syr{86%), Tunisia (82 %), Iraq
every boy and girl of twelve couhd and write,  (79%), Egypt (75%) Algeria (73) are and Morocce
Barons, Lords and their ladies in Europe were scarcely(72%) were reported to be in the bracket of 70% tc
able to write their names (A literary history of Persia, 89%.Unfortunatelyfifteen countries including largely
1902). This was the time when Muslims around the populated countries of Bangladesh, Pakistan an
world excelled in all the forms of knowledge for almost Nigeria still lag behinin literacy (Less than 62%).
eight hundred years arttierefore, Marquis of = However, compared to the literacy Data of 1980 (Av
Duf ferin and Ava right I1392), 2018 data ikhiglly, satistactary. Glohal literag
Mussalman Science, to Mussalman Art and to rate (2017) is 82% (Men, 87%; Women 77%).
Mussalman Literature that Europe has been in a great A redeeming feature is the fact that the Gendel
measure indebted for its extraction from the darkness Difference (Men and Womei) literacy in many
of the Middl e Agdndnslia, 89Q).S p éslansithcountsds ihas @lsoefallen sharply. At least 2
Alas, what happened to Muslims that they distanced countries have the difference only O to 7% only.
themselves from knowledge after 15th century and Tertiary Education (Higher education in all the
therefore lost their dominance in world affairs? disciplines of knowledge) in Islamic world needs
Literacy languished in all parts of the Islamic World. serious attention. King Mohamed ® Morocco

According to historian Donald Qaatt, Muslim stressed that 0oéthe int
literacy rates were only 2 to 3 percent in the early principles of Is_Iam and of scientific knowledge (tertiary
nineteenth century. Even during tiék-twentieth education) must be achi

century the situation was not satisfactory. Only few (UNESCO Conference, 2000)es it is true that
countries like Egypt, Tunisia, Iran, Jordan, Kuwait, scientific awakening is under wayurslim World.
Malaysia, Syria, Turkey and Abbdrdd the average  Research spending in many countries, like Sau
literacy of more than 30 percent. Muslim areas underArabia, Iran, Qatar, Turkey @tchas been raised
Soviet Union had of course had high literacy rates. Thissubstantially. Tertiary Education in Western countrie
situation (fall) of literacy in the Muslim world was is generally above 40% whereas barring few countrit
described by George Sar tlkeTurkey, Saudi Arabmland indodeit is petiveea a
extraordinary high ditacy during early Islam 2 to 6%. Research spending in Muslim countries als
oBafflingdéd (History of Snopeedsseriag attention. Only countries like Turkey
Muslims around the world during the last four Saudi Arabia, Iran and Qatar have substantially rais
century showed great interest in every aspect of lifefunds for this purpose. Qatar is reported to have
except education. Poetry, music, painting, ceramics,proposed the raise of thei&hce budget from 0.8% to
architecture, metal work €&tcbecame importan 2.8% of its GDP.
activities throughout the Islamic world. But very little Many Muslim countries have already establishe
interest was shown to the fast developing modern centers of higher learning (Universities) with emphas
education coming from Europe. Probably the most on the modern sciences. According to The Times
harmful act was their refusal to allow the use of Higher Education World University Rankings 2018
Printing Press in 15th Century, a turning pedod f  (for 20162017, ninety six universities from Muslim
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countries have been listed amongst the top 1102
Universities of the world. This is definitely a positive
sign towards the need of higher learning in the Islamic
World although universities of only 18 Muslim

Table | : Status of Muslim Countries-Literacy and HDI

countriescould find places in the list. Hope other Literacy | Men/ |Human Development
Muslim countries will find their names in future SOUNERN | otons | (e
reports. Of the 96 listed Universities, 22 belong to 200772018
Turkey followed by Iran 18; Pakistan, 10; Malaysia and |AFGHANISTAN | 12/38 30/27 | 0.495(168)
Egypt 9 each; Saudi Arabia, 5; U.A.E. and Indonesia 4 [ALBANIA NASS 1315 | .7R5(98)
eat; Jordan and Morocco 3 each; Tunisia 2 and [ALSERIA 37173 204 | 975485
Algeria, Bangladesh, Kuwait, Lebanon, Nigeria, Oman :iERRi?,:JAN :;:,1600 l;§'2'° 323332;
and Qatar 1 eaCh'_ i BANGLADESH | 26/62 22/6 0.46.08(136)
Women emancipation can also be felt by a report gosnia NAISS 7 0.768(77)
ot hat t he Uni ted States IBRUNIE 63/96 5/2 0.853(39)
countries in the percentage of womenugtiaay in BURKINO FASO | 12/36 2013 | 0.423(183)
science to the total science graduate population. The [cHAD 15/38 17116 | 0.404(186)
countries whose ratio of women science graduates [COMOROS NA/78 NA/8 | 0.503(165)
exceeds that of the United States include Bahrain, |PJ!BOT! 32/67 20/20 | 0.476(172)
Brunei Darussalam, Kyrgyzstan, Lebanon, Qatar and [ESYPT aaie A1HE | 9.006(115)
Turkey. Morocco exceeds the United Staths ratio il i A o O W
. . GAMBIA 16/56 NA/16 0.460(174)
of women engineering graduates as a percentage of the -~ T i
science graduate popul at GUINEA BISSAU | NA/60 30/23 | 0.455(177)
Women enrollment for Higher education is more than  [|nponesia | 62/04 10/4 0.694(116)
men in many Islamic countries including Tunisia, [iran 50/90 12/8 | 0.798(60)
Malaysia, Lebanon, Jordan, Bahrair.idoyd. IRAQ 50/80 3111 | 0.685(120)
There is no doubt that Muslim World is taking JORDAN 80/97 10/3 0.7535(95)
necessary steps, largely because of economic strength(kazakHsTan | NA/e9 1.2/0.2 | 0.800(58)
of Oil Producing Muslim countries, to compete with  |kosovo NA/92 NA/9 | NA(NA)
the West for the eradication of poverty and illiteracy; [KUWAIT 60/96 41.9 | 0.803(56)
still a lot is yet to be done. It is undmate that out of il I s e
about 500 Noble Awardees in Sciences from 1901 to - o~ 8% g ;’;:(71‘::)’
2013, only two are from Muslim world, namely Ahmed  [yalarsia pr oia 80057}
Zewail (Egyptian) who got Noble Award in 1999 for  [maLoive NA/99 NAZZ | 0.717(101)
his Chemistry Research and Aziz Sancar, also in [mau 10/39 NA/19 | 0.427(182)
Chemistry, from Turkey in 2015. Ac@ogdo a report MAURITIANA | 17/52 21/21 | 0.520(159)
by Islamic Research Foundation International, U.S., [MORocco |28z 2530 | D.867(124)
had there been Noble Prize, of course under different [S=="— e 223(21(?:)7)
name, during Middle Ages, all the prizes would have [guan - —— 0.821(a8)
gone to Muslim Scientists (Report 2013). PAKISTAN 31/59 27/26 | 0.562(150)
Some years back only seven Universitiesthe PALESTINE  |NA/97 NA/3 | 0.686(119)
Islamic world were listed in the top 500 World QATAR 76/98 1/0.6 | 0.856(37)
Universities. However, according to The Times Higher :E‘:::‘;Z': fggz ;‘;24 zzzzifzi‘)
Education World University Rankings 2018 (for-2016  |Scoo o e Tiss 2t || DA
2017), eighty four universities from Muslim countries  [somaLia O 2524 | NA(NA)
have been listed amongst the top 1102 tsities of SUDAN 20/76 20/14 | 0.502(56)
the world. This is definitely a positive sign towards the [syria 53/86 26/10 | 0.536(155)
need of highdearning in the Islamic World. TAJIKISTAN _ |NA/100 0.5/0.0 | 0.650(127)
A redeeming feature in the rankings is the fact that [TUN'SIA — L
in forty one universities, female students are higher in TURKEY 50195 178 0-797(84)
! . L. TURKMENISTAN NA/100 1/0.0 0.706(108)
numbers than male student&Veh Universities have AL p— NAZ | 0.863(34)
more than 65:35 female: male ratio with Imam UZBEKISTAN |NA/100 0.6/0.0 | 0.710(105)
Abdulrahman Bin Faisal University (22,257 students) |vemen 27170 23/30 | 0.452(178)

of Saudi Arabia having the highest ratio of 81:19,
followed by United Arab Emirates Univ. (7,492
students) 79:2Qatar Univ., (13,342uslents) 73:27
and Kuwait Univ., (37,752 students) with the ratio of
72:28. T (Please See the Tables).
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Table || : Status of Some Important Non Muslim Countries

Literacy and HDI-2018

: Men/ f

COUNTRY Ll-'lgetreaf/y - Ed.‘.i%i‘f" H.D.I.
AUSTRALIA 96.0 0.0 0.927 2
BELGIUM 99.0 0.0 0.812 22
BRAZIL 92.6 07 | 0.661 79
BULGARIA 98.4 0.7 0.749 57
CANADA 99.0 0.0 0.850 10
CUBA 99.7 01 | 0743 68
FRANCE 99.0 0.0 30816 | 21
GERMANY 99.0 0.0 0.884 4
GREECE 97.7 16 0.797 29
ITALY 99.2 0.4 0.790 26
MEXICO 94.4 2.2 0.638 77
NEW ZEALAND | 99.0 0.0 0.917 13
NORWAY 100.0 0.0 0.910 1
PHILIPPINES 96.3 1.0 | o610 116
RUSSIA 99.7 0.0 0.780 50
SPAIN 98.1 13 0.794 27
SWITZERLAND | 99.0 0.0 0.844 3
UK. 99.0 0.0 0.860 16
U.SA. 99.0 0.0 0.890 1
CHINA 96.4 3.7 0.610 90
INDIA 721 181 | 0.473 131
ISRAEL 97.8 2.9 0.854 19
JAPAN 99.0 0.0 0.808 17
MYANMAR 93.1 4.0 0.371 145
THAILAND 96.7 0.0 0.608 87

(This Article is one of the Chapters from the book enﬁ\i
MUSLIM SOCIETIES 3 RISE & FALL -Revival

Efforts by Dr. M. |.H. Faroodi!E2d. 2020)

STRENGTHENING OF E-COMMERCE
AND E-BUSINESS IN HIGHER
EDUCATION INSTITUTES OF |SLAMIC
WORLD

Attaullah Shah
Vice Chancellor, Karakoram International Universit
Pakistan

The advent of modern

technologies including
personal computers,
Hardware, software and

networks, transformed the
way we live, interact and do

businesses. The New
Normal in the post
COVID-19 world has

pushed everyone, further into the digital and virtua
platforms and today all aspects of life have beel
transformed to virtuaeality one way or the other way.
The 4" Generation Industrial Revolution (14), involves
developing, designing and manufacturing of the
products and services, while incorporating the moder
Information and Communication Technologies. The
nine modern témologies, which can bring increase in
productivity and cost reduction in the production
include Cloud Computingutonomous Robotics, Bi
Analytics, Simulation Technologies, Horizontal and
Integration, Industrial Internet of Things, Gybers
éi(ijtive Manufacturing and Augmented Rdaliyl(AR).
more dominated by greater flexibility in processe:
increased productivity and revenue, highality
production and more customized products and
services. The Industyrevolution will brig 1620%
increase in the productivity of automobiles, food anc
beverages, machinery and equipment and about 2
30% in other component of manufacturing. These
technologies would ultimately lead to increase ir
guality, reduced cost and wastes, lessergmitesre
competition.

E-Commerce emerged a narrower perspective of th
E-Business, which mainly focused on sales an
business through the internet. However, with time E
Commerce involved purchase of goods and service
between  businesses, households, vidudil

consumers, governments, other public or private
organizations which is carried out via the Internet
mainly. The EZommerce brought many advantages in
the modern businesses, including flexibility, less co:
of inventory, minimum cost to enter the ke#r

interactive communication, the unlimited operation
time, transaction efficiency, simple offer adjustment
positive influence on shopping and consumer behavic

19



