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Introduction  
 

H istorically the Chinese 

were reported to treat healthy 
people with smallpox scabs in 
an attempt to minimize their 
risk of being infected during 
the epidemic. 
 
Edward Jenner in the 
eighteenth century inoculated an eighteen year old boy 
with cowpox exudates and thus provided a proof for 
using attenuated virus to protect against the severe 
strains of the virus. Pasteur used the same principle; he 
passed the virus causing rabies to rabbit and harvested 
the attenuated virus from its brain. These crude 
techniques were not without repercussions and side 
effects; autoimmune disease had been reported in some 
cases inoculated with Pasteurõs attenuated virus 
harvested from infected rabbit brain.  
 
Today advances in biological research, extensive testings 
and stringent regulations reduced the risks of side effects 
and improved the efficiency of vaccine.  
 
In essence vaccines come second to clean water in 
saving lives. They provide prophylactic treatment to 
fight against spread of infectious disease caused by 
bacteria, viruses or parasites-borne diseases. Another 
type of vaccines provide therapeutic effect for some late 
stage cancers. 
 

Extensive Vaccination 
 

The World Health Organization (WHO) building on the 
successful eradication of smallpox by 1970 had 
established the Expanded Program on Immunization 
(EPI) in 1974. The EPI targeted six other diseases 
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including Tuberculosis, Diphtheria, Tetanus, Pertussis, 
Measles and Poliomyelitis. Five more vaccines are being 
recommended to prevent Hepatitis B, Haemophilus 
influenza b, Pneumococcus, Rotavirus and Rubella. 
Despite their efforts the WHO reported that 3 million 
people still die every year from diseases that could have 
been prevented by vaccination. 
 

The COVID 19 Experience 
 

COVID 19 pandemic had pushed more than 100 million 
people to poverty. The impact was more obviously felt 
in developing countries, specially those with weak social 
protection net. Without extensive vaccination the 
situation is prompted to get worse. Under these 
conditions, vaccination will not save lives only but it will 
improve the macroeconomic and fiscal balance in these 
countries, reduce antimicrobial resistance, reduce 
government spending, increase productivity and confer 
herd immunity. 
 

The pandemic showed sharp shortages in the worldõs 
vaccine supply creating a sizable gap in vaccine coverage 
between developed and developing countries. The west 
is being accused of vaccine nationalism by prioritizing 
their domestic vaccination programs in an attempt to go 
back to businesses as usual. Uneven access to vaccine 
was also experienced in 2009 H1N1 influenza virus 
pandemic as rich countries bought up most of the global 
supply of vaccines. 
 

During the H1N1 pandemic, some countries blocked 
locally produced vaccine from being exported. A similar 
scenario is being considered in some EU member states 
in the current COVID 19 Pandemic. Many countries in 
Africa, Latin America and Asia will not be able to cover 
their population before 2023 or 2024. 
 
According to Access to Vaccines Index (AVI), 65% of 
the industryõs COVID 19 vaccines production is sold to 
developed countries, 23% to upper-middle-income 

countries, 8% to lower middle income countries and 4% 
to lower income nations.  
 
This situation triggered WHO to voice concern and call 
for the wealthier countries to support a global sharing of 
COVID 19 vaccine. To achieve that, the organization 
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 aims 
at securing 2 billion doses for the benefit of developing 
countries.  
 

Vaccine nationalism and abandoning the developing 
world needs may fire back on the West economies. 
According to International Chamber of Commerce 
(ICC), the economic growth in advanced nations could 
be slowed down by weak vaccine efforts in the 
developing world. The Chamber estimated $(4.3-9) 
trillion loss in GDP across the wealthy countries over 
the next few years if low-and-middle income countries 
did not fully recover from the pandemic. For instance 
Germany would face double-sided risk. Firstly, its export 
effort would slow down due to weak demand in COVID 
19 impacted markets in developing countries. Secondly, 
Germany may experience reduction in domestic output 
specially in sectors that rely on import of raw material 
from developing countries. ICC indicated that the 
inward domestic prioritization would cost more than 
sharing and donations of vaccine specially to low-
income countries. 
 

OIC-member states showed variable reactions to 
COVID 19 pandemic, some countries positioned 
themselves favorably for vaccine production on their 
own or under license from international pharmaceutical 
companies which will improve their access to the 
vaccine in the following years (Table 1), whereas others 
have practiced procurement through different schemes 
as shown in (Table 2) for countries in the MENA region. 
 
 

 
 

Table 1. Attempts for Vaccine Production under License or Self-reliance Development 
 

Country Production under 
license 

Self-reliance 
development 

Partnering companies 

Egypt Y  Sinovac, Sputnik V 

Algeria Y  sputnik V 

Iran  Y  

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

Country Vaccine 
imports 
through 
APAs* 

Vaccine clinical 
trial 

participation 

Vaccine 
import 
through 

COVAX**  

Potential 
foreign 
vaccine 

production 

Potential 
national 
vaccine 

production 

Potential 
international 

vaccine 
logistics hub 

Algeria  V  V V   

Bahrain  V V V  V  

Egypt V V V V V V 

Iran  V  V  V  

Iraq V  V    

Jordan V V V    

Kuwait  V  V    

Lebanon  V  V    

Libya    V    

Mauritania    V    

Morocco V V V V   

Oman V  V    

Qatar  V  V    

Saudi Arabia V V V V   

Sudan    V    

Syria V  V    

Tunisia  V  V V   

Turkey  V V V V V  

UAE V V V   V 

West Bank   V    

Yemen   V    

_______________ 
* APAs: Advance Purchase Agreement. 
** COVAX: COVID 19 Vaccine Global Access. 

 
Joint Vaccine Production and Development 

Prospects in the OIC-Member States 
 
The limited capacity, world-wide, to produce life-saving 
vaccines and the tendency of vaccine nationalism in 
wealthy countries is best illustrated in the shortage of 
COVID 19 vaccine specially in developing countries. 
Advent of COVID 19, and probably other serious 
zoonotic viruses in the future, should provide an 
opportunity for OIC-member states to reflect on ways 
and means as to how they best insure their countries are 
well-equipped and prepared for health emergencies. 
 
The way forward is to consolidate the capacities and 
capabilities of the Islamic countries to combat such 
diseases through establishing consortium for vaccine 
manufacturing and development. The new entity should 
consider vaccine manufacturing of generic types based 
on license from international pharmaceutical companies. 
In doing this they enhance their countries research and 
capabilities through technology transfer that eventually 
paved the path towards venturing in novel vaccine 
development from scratch. 
 

Both undertakings, need allocation of human, physical 
and financial resources with the latter being extremely 
costly. The estimated cost of development and 
manufacturing a new vaccine could range from $500 
million to $1 billion. A cost that is likely to be prohibitive 
burden on one country. 
 
Thus IAS in its capacity as think tank of the UMMAH 
had advocated in its 5-year strategy an initiative to be 
adopted by Islamic Countries to establish a joint 
enterprise to produce generic vaccine for humans and 
animals and at the same time to embark on original work 
to develop new vaccines for emerging diseases.  
 
The overarching factors and dimensions that justify this 
undertaking by OIC-member states include the ever-
increasing global demand for vaccine, the existence of 
viable market at OIC level, the vaccine manufacturing 
experience in some OIC countries, OIC capacity for 
manufacturing and joint funding capabilities. 
 
1.  Global demand for vaccines: 
The world birth cohort is currently 140 million 
explaining the increasing trend in the world population 
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that is estimated to reach 9.7 billion by the year 2100. 
The fertility rate in OIC-member states which mostly 
falls in the range between low-income to upper-middle-

income category is higher than that in high-income 
countries, (Table 3). 
 

 
Table 3. Share of Global GDP, Percentage of Global Population and Fertility across Countries  

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 and in 
the developing countries particularly created 
tremendous need for vaccine manufacturing capacity 
that is not matched by current supply capacity of 
affordable vaccine to curb mortality rates caused by 
vaccine-preventable diseases. As shown in (Table 4) the 
under-five mortality for 1000 live births during 2000-
2010 was significantly higher in OIC-member states 
than that in developed countries or non-OIC developing 
countries. The situation is exacerbated by low GDP in 
developing countries rendering their market unattractive 
for vaccine manufacture located mostly in developed 
countries.  
 
Table 4. Under-five Mortality per 1000 Live Births 

(2000-2010) 
 

Countries  

OIC-member states 76.2 

Developed countries 5.6 

Non-OIC developing 
countries 

75.0 

World 65.7 

 
Realizing this problem, the World Health Organization 
(WHO) through its Expanded Program on 
Immunization (EPI) urges the world to respond to 
challenge of manufacturing unprecedented large 
quantities of affordable vaccines. 
 
2.  Vaccine manufacturing experience in 
developing world including some OIC-member 
states: 
Historically vaccine industry in developed countries 
used to supply the majority of prequalified vaccine for 
all countries including OIC-member states. There are 12 
companies in the Developing Countries Vaccine 
Manufacturers Network (DCVMN) who can supply at 
least 32 different mostly generic vaccines (Table 5). At 

the OIC level there now exist 4 countries in the 
DCVMN (Table 6). 
 
 

Table 5. Developing Countries Vaccine 
Manufacturers Network (DCVMN)  

Member-Companies with Prequalified WHO 
Vaccines 

 

Company Country 

Bio Farma Indonesia 

Biological-E India 

Bio Manguinhos/Fiocruz  Brazil 

The Center for Genetic 
Engineering and 
Biotechnology 

Cuba 

Chengdu Institute China 

Green Cross Pharma. South Korea 

The Government 
Pharmaceutical 
Organization 

Thailand 

Haffkine Institute  India 

The Pasteur Institute  Senegal  

Serum Institute of India  India  

LG Life Sciences  South Korea  

Panacea Biotec India  

 
Table 6. List of OIC-Member States Who are 
Members of Developing Countries Vaccine 

Manufacturers Network (DCVMN)  
 

Country Company 

Bangladesh  Incepta Vaccine Limited  

Egypt  Vacsera  

Indonesia  Bio Farma  

Iran  Razi Vaccine and Serum 
Research Institute, Pasteur 
Institute of Iran  
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However, recently manufacturers in developed 
countries who have the technological skills and 
production capacity are reluctant to participate in the 
EPI supplies and instead they devote their efforts to 
cover a more lucrative market in developed countries. 
Thus the pharmaceutical industry in developed world 
targeted their R&D on products that are potentially 
profitable. This translate into allocating their resources 
(human & financial) to develop new vaccine intended to 
respond to high-income countries at the same time they 
shy-off from providing generic vaccine to markets in 
developing countries. The affordability of developing 
countries to purchase expensive vaccines is low and does 

not constitute a commercial justification for such 
companies to invest in. 
 
Moreover, the diseases common in developing countries 
may not be common in developed world. Diarrheal 
diseases, Malaria and other childhood diseases appear on 
the developing worldõs top 10 causes of death. The share 
of total diseases burden in low-income countries is 
higher than that in high-income countries (Table 7). 
Despite the disparity in diseases burden, only 10% share 
of global commercial investment in R&D is allocated for 
90% of the world people living in developing world. 
 

 
Table 7. Percent Share of Total Diseases Burden in Low and H igh-Income Countries 

 

Diseases % of total diseases burden in 
high-income countries 

% of total diseases burden 
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: 
Market for the proposed vaccine facility output would 
not be a problem for the following reasons: 

1. The OIC-member states population is 1.8 billion 
constituting a market of economy of scale. 

2. Manufacturers in developed countries are not 
any more interested in developing countriesõ 
market because of insufficient return. 

3. EPI increasing demands for vaccine at 
affordable prices. Some manufacturers in 
developing countries started supplying their 
vaccine to UN agencies after getting them 
prequalified by WHO. It is noteworthy that 
UNICEF procured generic vaccine such as DTP 
(Diphtheria, Tetanus, Pertussis), (Measles, 
Rubella), MMR (Measles, Mumps, Rubella). 

 

The viability of the market could be assured by either: 
1. The push mechanism where upfront financial 

support is provided for orders of specific 
vaccine. The mechanism is functional through 
tax credit, grants or product development 
partnership.  

2. Pull mechanism: through advance market 
commitment. This could involve governments, 
Global Alliance for Vaccines and Immunization 
(GAVI) and the United Nations Childrenõs 
Fund (UNICEF). 

 

4.  OIC capacity for manufacturing vaccine: 
OIC-member states upon their political choice can 
contribute to the global health care by venturing into the 

domain of manufacturing and development of quality 
vaccine at affordable prices.  
 

Vaccine industry in developing countries is represented 
by Developing Countries Vaccine Manufacturers 
Network (DCVMN) whereas those in developed 
countries are organized in the International Federation 
of Pharmaceutical Manufacturers & Associations 
(IFPMA). Currently the major contribution of IFPMA 
to global health is through research and development of 
newer vaccine. The DCVMN contribution is through 
manufacturing the required quantity of specially generic 
vaccine needed for EPI at affordable prices for market 
in developing counties.  
 

Box 1. The acquisition of Bilthoven Biologicals of the Netherlands 
(a sole supplier of inactivated polio vaccines) by the Serum Institute 
of India (a member of DCVMN) has allowed the Serum Institute 
of India to target polio markets in developing and developed world. 
In another instance Shantha Biotechnics (an ex-member of 
DCVMN) was acquired by Sanofi Aventis enabling the latter to 
tap on Santha Biotechnics market at affordable prices. 

 

The DCVMN contributed more than 30 vaccine types 
in different presentation that have been prequalified by 
WHO for immunization programs around the world. As 
of now there are a total of 39 member manufacturers in 
DCVMN from 15 different countries. Twelve members 
of them manufactured prequalified vaccine (they could 
supply vaccine to UN EPI). Only 4 companies from 
OIC-member states are members in the DCVMN, but 
only one of them, òBio Farmaó of Indonesia is WHO 
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prequalified. The company contributed 10 different 
vaccines amounting to 1/3 of total vaccine types 
provided by DCVMN.  
 

Interest in vaccine manufacturing is noticeable in some 
other OIC-member states which exhibited potential for 
vaccine manufacturing either on its own such as Iran and 
Turkey or with partnership with foreign pharmaceutical 
companies such as Egypt, Morocco and Algeria. 
 

Although manufacturing generic vaccine could be 
reasonably shouldered by some well-off country, the 
development of new vaccine is costly and could soar up 
to $500 million to $1 billion dollars constituting a 
prohibitive barrier for individual state to venture into 
this domain, Thus it is justifiable and feasible to 
consolidate financial and human resources within OIC-
member states to enter this industry. OIC-member 
states collectively have the technological skills and 
production capacity and can tap on the experience 
gained within its members in DCVMN and other 
International agencies such as WHO, Netherlands 
Vaccine Institute (NVI), Bill and Melinda Gates 
Foundation and CDC, Atlanta. 
 

Technology transfer is vital mechanism to enhance and 
hone the skills needed for manufacturing. Technical 
transfer could be either transfer of licensed vaccine 
which requires intense phase of vaccine specific 
knowledge and know how or transfer of key personal of 
global manufacturer until a robust process routine is 
achieved. The latter could be achieved by collaborating 
with GSK Vaccines Institute for Global Health 
(GVGH), the International Vaccine Institute (IVI), the 
Hilleman Laboratories, The Gates Medical Research 
Institute and the Influenza Vaccine Technology 
Transfer Center by WHO.  
 
Example of technology transfer is best seen in the 
partnership between Program for Appropriate 
Technology in Health (PATH) and the Serum Institute 
of India. The former is tasked with product 
development and latter is responsible for manufacturing. 
PATH also cooperated with Bharat Biotech to develop 
low-cost rotavirus vaccine. Another example of 
technology transfer is seen between Butantan Institute 
and Sanofi-Pasteur to produce Influenza vaccine.  
 
Aspects that need technology transfer may include:  
1. Glycoconjugation to enhance immune reaction of 
bacterial pathogen that are coated with polysaccharide 
out layer. 
2. Adjuvant research and vaccine presentation and 
delivery. 
3. Newly emerging molecular biological techniques 
such as òsub unitsó vaccine and recombinant antigens. 

4. Reverse vaccinology which involves screening of the 
entire genome with aid of bioinformatics to find genes 
that represent convenient vaccine targets. Subsequently 
these are produced synthetically and screened in animal 
models for the immune response.  
5. Using mRNA carrying genetic code that upon being 
expressed will yield an immunogenic protein.  
 

5.  Funding:  
The cost of establishing function facility for vaccine 
development and manufacturing is rather high 
considering the cost of research and development, 
operation animal models, testing the safety and 
effectiveness of the vaccine and the preclinical test, the 
clinical phases (3 phases) and regulatory licensing. Some 
vaccines may cost $500 million to $1 billion dollars due 
to mainly high clinical trials failure rates. It is often cited 
that candidates in every 5000-10000 compounds 
screened is approved by FDA. 
 

It is up to the OIC political choice to embark on 
establishing a joint enterprise for vaccine manufacturing 
and development facility. Financial burden could be 
shared by the member states based on their GDP. 
Another source of fund could come from Zakat 
collected from Muslims all over the globe. A notion that 
had been propagated by HRH Prince El-Hassan bin 
Talal who advocated the need for establishing a 
framework for Zakat in the Islamic world to address its 
developmental challenges. In addition there exist 
possible international funding agencies that could be 
tapped upon. These include Wellcome Trust, PATH, 
European Union through Framework Program and 
European Vaccine Initiative (EVI) and the Coalition for 
Epidemic Preparedness Innovations (CEPI). 
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GOVERNANCE IN UNIVERSITIES : 
INTEGRITY OR INTRUSIONS  

 
Adnan Badran* 

Treasurer, Islamic World Academy of Sciences (IAS) 
 

I n the Islamic region, it 

matters in bringing 
shared enlightenment to 
the governance of 
academic institutions; 
and it matters in 
preserving the 
scholarship and full 
autonomy of universities 

away from the politics of changing governments. 
 
This paper is directed to governing-board members, 
administrators, faculty members, students, and human 
and financial resources managers. Some universities 
have reached a stage of chaos calling for appropriate 
shared responsibility and cooperative action among the 
components of the academic institution. There is a need 
for constructive affirmative action within the institution 
to protect its integrity against improper intrusions. 
 
Universities have been transformed from medieval 
Oxbridge ivory towers to business models. They have to 
be transparent, efficient, and accountable in running 
large modern campuses. Boards, presidents, provosts, 
deans, and heads of departments, in addition to being 
scholars, they should provide sound management of 
human and financial resources. Running a university 
with fiscal budgetary constraints but without adequate 
autonomy would lead to disaster. The academic 
institution, public or private, should have the autonomy 
of deciding on tuition fees to cover the cost of learning, 
infrastructure (buildings and grounds), maintenance, 
services, and utilities. Alternatively, university budgets 
have to be subsidized by government or funding 
agencies to cover the cost of learning. 
 
University autonomy is crucial for the development of 
higher-learning institutions. Creating ministries of 
higher education has politicized universities and 
interfered in university governance, where institutions 
lost their authority on access to higher education and 
admission policy and procedures as well as the quality of 
learning for achieving intended learning outcomes 
(ILOs). There is a need for governments to reverse the 
process of decision-making back to board of trustees 
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and not to ministries of higher education. A Central 
National Board of Higher Education will coordinate the 
national policy of higher education and recommended 
to be composed of chairs of boards of trustees and 
stakeholders to set the national policy of higher 
education, and the National Board will be served by 
executive committee of university presidents or rectors 
to coordinate and implement the national policy of 
higher education at their academia.  
 
Structural adjustment to share participation of 
stakeholders with academia would strengthen the 
advancement of higher learning institutions for a 
sustainable future resilient for undertaking changes, in a 
rapidly changing market and society.  
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SCIENCE FOR KNOWLEDGE -BASED ECONOMIC DEVELOPMENT  
OF THE ISLAMIC WORLD  

 

Ahmed Abdullah Azad* 
Secretary General, Islamic-World Academy of Sciences (IAS) 

 
Higher Education and 
Scientific Proficiency are Main 
Drivers for Sustainable 
Development: 
 
For developing countries, 
especially for economically and 
technologically disadvantaged 
ones, sustainable economic 
development needs to be focused 

on judicious use of existing resources and intellectual 
capital. Knowledge-based sustainable development 
requires quality higher education and proficiency in 
scientific, technological and social science disciplines 
that underpin socio-economic advancement. Excellence 
in higher education and quality of research are very 
closely related; the highest ranking universities of the 
world also happen to be the best research universities. It 
is no wonder that the top-ranked universities in the 
world are almost exclusively situated in the economically 
and technologically advanced countries in the North 
with a handful in the rapidly advancing countries, and 
only a few in the rest of the developing world. In rapidly 
advancing countries of the developing world, it has been 
conclusively shown that development of robust 
domestic PhD programs has directly coincided with 
rapid economic growth. 
 
In the OIC (Organisation of Islamic Cooperation)-member 
countries also, excellence in higher education and 
sustainable economic development are critically 
dependent on scientific proficiency and existence of a 
solid technology base. Because of relative weakness in 
science and technology, none of the 57 OIC-member 
countries are classified as being economically advanced; 
with many categorised as scientifically-lagging. 21 
Islamic countries, predominantly in Sub-Saharan Africa, 
are classified as least developed countries (LDC). Most 
Islamic countries remain poor and technology deficient. 
It is not surprising that there are very few universities in 
the Islamic World that are ranked within the top 400 in 
the world. Wealth by itself is not the only determinant 
of economic and scientific advancement. Some oil-rich 
states, which have opted to buy in expensive readymade 
technology and expertise to showcase their apparent 
spectacular economic progress, still do not qualify as 

                                                           
* BSc (Hons), MSc (Dhaka); PhD (Toronto). 
FIAS, FTWAS, EFBAS, MASSAf, FRSSA. 
E-mail: aaazad1945@gmail.com 
 

advanced economies as they have not yet succeeded in 
building intrinsic scientific proficiency and quality higher 
education required for sustainable growth.  
 
The attainment of knowledge-based sustainable 
development in all OIC-member countries is incumbent 
upon quality at all levels of education and development 
of postgraduate research and innovation through the 
establishment of òworld-classó research universities, 
that can produce PhD researchers and have the capacity 
to carry out internationally competitive research in 
strategic and priority areas. So that no country or region 
in the Islamic World is left behind, it is important to 
ensure that even the poorest LDCs have at least one 
such research university. To identify such existing and 
potential universities in the Islamic World, the Islamic 
Development Bank (IsDB), OIC and the Islamic-World 
Academy of Sciences (IAS) commissioned an extensive 
study to measure research productivity of different 
universities based on various parameters (SESRTCIC 
Report, April 2007)). Provisional rankings of universities 
within the OIC region, based on information supplied 
voluntarily by some, has been obtained by using 
different data sets of overall research productivity. The 
figures unfortunately suggest that the research 
productivity of even the highest ranked universities in 
the OIC region is almost negligible in comparison to 
top-ranking universities in the developed world.  
 
Some Factors that Adversely Affect Teaching, 
Training and Research Outcomes in many 
Universities of the OIC-member countries. 
 
Funding for national education and R&D remains 
extremely low in most OIC-member countries, 
amounting to only a fraction of that recommended by 
UNESCO for developing countries (20% of annual 
budget or 6-8% of GDP for education, and 2% of GDP 
for R&D). There is almost negligible funding earmarked 
for higher education and postgraduate research in most 
Islamic countries.  
 
Higher education curricula followed in Islamic countries 
are often not adequately geared towards producing 
science and technology graduates appropriately trained 
for the local markets. As a result, there is a disconnect 
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between the type of professionals required by the job 
market and graduates produced by higher education and 
technology institutions. This results in high 
unemployment of graduates, and their eventual 
deployment in jobs that donõt require their hard-earned 
training and expertise. 
 
In most universities and research institutions in the 
Islamic world there is a serious lack of òcritical massó of 
fulltime researchers such as PhD students and post-
doctoral fellows who drive the engine for economic 
growth and innovation in developed nations. At the 
same time there is often very little opportunity to study 
for a PhD or to carry out postdoctoral research in many 
Islamic countries. Besides lack of funding for 
postgraduate research there is also very negligible 
collaboration with industry for product or process 
development. Industry funding of developmental 
research in universities, a strong feature in developed 
nations, is almost non-existent in most of the Islamic 
world. 
 
Home-grown research productivity and innovation are 
given a lot of lip service but, in reality, are not national 
priorities in most Islamic countries. With the exception 
of perhaps a few countries (such as Pakistan, Malaysia, 
Turkey), research productivity is not considered to be an 
important determinant for personal advancement of 
academic staff. In a majority of Islamic countries, 
teaching and administrative loads of senior academics is 
too high leaving little time for research and for adequate 
supervision of junior researchers and research students. 
Internationally competitive research is seriously 
impeded by scarcity of competitive research grants, 
inadequate infrastructure and unavailability of major 
equipment and cutting-edge technologies.  
 
Even with very limited research funding, resources are 
spread too thin because of misguided emphasis on 
quantity over quality, and a lack of focus in areas of 
strength or national and regional priorities. Many Islamic 
countries share common problems but there is very little 
regional coordination and cooperation for meeting these 
common challenges. The ultimate consequence of the 
myriad of problems facing academics and researchers is 
the very debilitating brain drain from the Islamic 
world to the economically advanced countries in the 
West. This is also true for much of the developing world. 
 
The Need to Arrest and Reverse the Brain Drain 
 
It is natural for bright young professionals to seek better 
opportunities elsewhere because of the poor 
remuneration and living conditions, inadequate research 
facilities, and political instability in many of the Islamic 
countries. Because of dearth of quality PhD 
programmes at home many of the brightest and most 

talented students avail the opportunity to study and train 
abroad but often find it difficult to return to their 
countries of origin. Many of those who do return to 
make a contribution eventually migrate in frustration. 
Personal and material gain, however, is not always the 
only or major contributing factor for migration. 
 
Postgraduate training in the advanced countries of the 
West has often very little relevance to the needs of home 
countries of the students, and training grants and 
scholarships offered are rarely in areas of need and 
priorities of the originating countries. On returning 
home they often find that the research atmosphere and 
availability of adequate resources are not conducive to 
continuation of sophisticated research they were 
involved in during their overseas training. Most 
importantly they find a serious lack of opportunities to 
get involved in òworld classó research on national or 
regional problems while working in their own countries 
of origin. This is perhaps the most compelling reason for 
the brain drain.  
 
A very useful approach to obviate the above problems 
would be to institute a òsandwich PhD programmeó 
where postgraduate students would initiate their 
research in their home country on a topic of national 
relevance, and spend a period of time overseas in a co-
supervisorõs laboratory to access high-end technology 
and expertise, and then return home to complete the 
PhD research. It would be ideal if overseas co-
supervisors were well-established expatriate scientists 
from the Islamic world as this would enable them to be 
involved in research, and contribute to capacity 
development, in their home countries. Such approaches 
could not only lessen frustration-led migration of young 
researchers but could also lead to overall brain gain.  
 
It is ironic that the engine for research, and especially 
modern biosciences research, in the West is largely 
driven by an army of young scientists from the 
developing world while there is an acute shortage of 
trained manpower in their own countries of origin. Of 
foremost importance is the production of adequate 
numbers of PhD graduates locally, and creation of 
conducive conditions for doctoral and postdoctoral 
research and intellectually stimulating and meaningful 
employment that keeps them at home. It is unfortunate 
that expatriate scientists from scientifically lagging and 
least developed countries are contributing to wealth 
creation in the West, instead of being provided the 
opportunity to help build and develop their own 
countries with their research expertise.  
 
If the debilitating brain drain is to be stemmed then the 
Islamic countries together must strive to drastically 
improve the research environment and transform the 
research culture in their universities. A very serious 
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effort should be made to transform the brain drain 
from the developing world to the industrially advanced 
countries into brain retention and brain circulation 
within the OIC region through appropriate support for 
both basic and applied research. Additionally, the 
development of a vibrant and supportive research 
atmosphere, and provision of decent living and working 
conditions, would not only help to retain local talent but 
could also persuade expatriate researchers to return 
home permanently or periodically. Failure to create such 
conducive conditions will accentuate the debilitating 
brain drain. A further aim should be to develop a brain 
bank by tapping into the enormous reservoir of talent 
and expertise available within the community of 
expatriate scientists and encouraging them to contribute 
to the development of science and technology in their 
countries of origin.  
 
Need-Based Higher Education and Goal-Oriented 
Postgraduate Research and Innovation:  
 
The quality of science-based higher education is very 
much dependent on the quality and extent of teaching 
of STEM subjects at primary and secondary levels of 
education. So, the foremost need is the production by 
tertiary institutions of sufficient numbers of trained and 
adequately remunerated teachers. Post-secondary 
education in developing countries should have much 
greater emphases on need-based technical and 
vocational training with curricula aimed at full 
employment of local graduates, and for avoiding the 
disconnect between what is taught in tertiary institutions 
and market requirements. 
 
It is well understood that quality postgraduate research 
is a major determinant for assessing the quality of 
universities. Both quality higher education and scientific 
research are very expensive and often beyond the reach 
of many countries of the Islamic world, where meagre 
funding for university research is usually spread too thin. 
So, in initial stages it is important to focus on a small 
number of projects of highest priority and collaborate 
and share resources with other universities and research 
centres, and form partnerships with industry for product 
and process development. Such productive interactions 
could be expanded to include universities in other 
Islamic countries in areas of common interest through 
South-South academic collaborations between 
productive research centres, in different OIC member 
countries, possessing complementary expertise and 
facilities. Postgraduate training in technologically more 
advanced OIC-member countries will greatly benefit 
researchers from economically disadvantaged and 
scientifically lagging Islamic countries.  
 
Of seminal importance is the transformation of research 
culture with increased emphasis on multidisciplinary and 

multi-institutional collaboration, development of 
Intellectual Property (IP), technology transfer to 
industry, and commercialization of research 
achievements. Strategic and long-term funding for both 
basic and applied research, through instituting 
competitive research grant schemes and doctoral and 
post-doctoral fellowships, is critically important to 
support collaborative research in areas of priority. It is 
also very important to pay competitive salaries to 
academics and researchers, with additional rewards and 
incentives for research productivity based on 
publications, patents and technology transfer. It is also 
very important to establish active partnership with local 
industries to fund academic and developmental research 
for product and process development. Unfortunately, 
productive university-industry linkages are very rare in 
Islamic countries.  
 
Need for Multidisciplinary Collaboration and 
Focus in areas of Priority 
 
Most countries in the Islamic world lack adequate 
resources and infrastructure needed for undertaking 
world-class research in experimental sciences. It is, 
therefore, not practical for the scientifically lagging OIC-
member countries to aim to be internationally 
competitive and productive simultaneously in all areas of 
research. To make the best use of meagre research 
funds, and in order to improve research productivity and 
proficiency, there needs to be regional focus on only a 
small number of priority areas of common interest 
where there is greatest need and also existing strength 
and potential. Productive research in these areas will 
greatly benefit from multidisciplinary and multinational 
collaboration and cooperation between active research 
groups and centres possessing complementary expertise 
and resources.  
 
There is widely held view among policy makers that 
scientifically lagging and least developed countries donõt 
have the resources and competencies needed to carry 
out internationally competitive research, particularly in 
the molecular biosciences, and this expensive exercise 
should, therefore, be left to the R&D laboratories in the 
West and in some rapidly advancing countries of the 
developing world. Such thinking ignores the actual 
needs, and underestimates the existing capabilities, in the 
scientifically lagging and least developed countries, and 
if pursued will ensure that the agenda for growth and 
sustainability will continue to remain externally driven. 
In reality, many resource and technology-poor Islamic 
countries possess very valuable human and intellectual 
capital, and need to be provided the opportunities to 
contribute to internationally competitive research that 
benefits them and the Islamic world.  
The solution lies in developing bold initiatives for the 
modernization of the educational system and building 
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internationally competitive research capacity through 
the pooling of resources and expertise within the entire 
Islamic World. This is where COMSTECH (OICõs 
Standing Committee on Scientific and Technological 
Cooperation) can play a very decisive role. However, for 
this strategy to succeed it is necessary to focus on a small 
number of initiatives where there is the greatest need 
and existing strength, and ensure that such priority 
research has ready access to all required cutting-edge 
technologies, major equipment and regional core 
facilities, and has government support through uniform 
and common IP and regulatory guidelines. Such 
initiatives will greatly benefit all scientific disciplines, and 
particularly biopharmaceutical and biotechnology 
research, in the Islamic world. COMSTECH and IAS, 
with support from IsDB, could play a catalytic role by 
enabling and coordinating the development of world-
class biomolecular research capacity in the OIC member 
countries.  

 
Examples of Multinational and Multidisciplinary 
Biopharmaceutical Research that could Produce 
Intellectual Property (IP) and Create Wealth for the 
Islamic World: 
 
There are undoubtedly many areas of high priority 
research that needs to be carried out in the Islamic world 
to address common challenges such as Food Security, 
Health Equity, Renewable Energy, and protection of 
environment and biodiversity. They are all equally 
important and need to be championed by experts in the 
areas. Presented here are only two examples of high-tech 
Health-related research that could be carried out in, and 
benefit, the entire Islamic world. These research 
initiatives would provide excellent opportunities for 
multi-institutional and multidisciplinary collaborations 
and for advancing postgraduate and postdoctoral 
research within the Islamic world. 
 
Health Equity through ready availability of affordable 
and effective medicines is one of the major concerns for 
the entire Islamic world. The demand for low cost and 
effective medicines has till now been largely met through 
generic medicines, which are exact copies of novel 
small molecule blockbuster drugs. A substantial amount 
of generic medicine is sourced from developing 
countries including some in the Islamic world. However, 
the pipeline of new small-molecule drugs, from which 
generic medicines are copied, have almost dried up as 
multinational drug companies have turned their 
attention largely to new types of therapeutics to meet 
emerging health challenges. 
 
This provides an opportunity for Islamic countries, 
including the low-income ones, to get involved in 
research for the discovery and development of new 
medicines based on their existing resources and 

strengths, and by the judicious use of patent exemptions 
afforded by the World Trade Organisation (WTO) to 
LDCs. There are two areas of pharmaceutical research 
in the Islamic world, including the low-income LDCs, 
that have huge potential through multinational and 
multidisciplinary collaborations between academic and 
industrial research groups in different parts of the 
Islamic world. Such collaborations involving research 
groups in different Islamic countries would be greatly 
aided by uniform IP and regulatory guidelines. These 
two areas of biopharmaceutical research were recently 
(Dec 12, 2020) presented in some detail in a 
COMSTECH webinar òOpportunities in the Islamic world for 
the production of novel natural product-based therapeutics, and 
affordable Biosimilar Medicinesó (link: 
https://youtu.be/8gqfgwr9iDE). The main points of the 
webinar are summarised below: 

 
(i)  Novel Medicines from Indigenous Biota: 

 
One very promising area of drug discovery and 
development where Islamic countries, irrespective of 
economic and developmental status, can productively 
collaborate, is through òrationaló bioprospecting of 
the Biota. Most Islamic countries are endowed with 
diverse hotspots of unique flora and fauna, and rich 
traditional medicine systems. Ethno-pharmacologists 
and medicinal chemists all over the Islamic world have 
been very prolific in publishing scholarly research 
articles, but relatively little of this has translated into 
scientifically-verified safe and efficacious modern drugs. 
Natural products-based drug research would be greatly 
enriched by additional involvement of biomolecular 
researchers studying the molecular basis of disease 
pathogenesis. The starting point in drug discovery and 
development could be the identification of novel lead 
compounds from using simple disease-specific 
molecular target-based bioassays to screen libraries 
of indigenous flora and fauna (as total extracts or 
isolated organism-specific bioactive molecules). 
Secondary metabolites of plants, and toxins and venoms 
of many organisms, have very unique molecular 
structures and often very specific biological functions. 
Many of these unique compounds have been the source 
of well-known modern medicines, and others could 
have specific medicinal properties that still remain to be 
discovered. 
 
Both the development of the highly specific bioassays 
and the discovery of the novel lead molecules would lead 
to new and very valuable IP that could encourage the 
involvement of pharmaceutical companies in 
developmental research and commercialisation. 
Contemporary chemical and molecular technologies, 
available in some research centres in more advanced 
Islamic countries, could be used in the optimisation of 
the novel lead molecules into candidate drugs (new IP). 

https://youtu.be/8gqfgwr9iDE
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Potential drug industry partners, attracted by the series 
of new IP generated, could be encouraged to collaborate 
with academic colleagues in carrying out the preclinical 
animal studies and human clinical trials, and help with 
the regulatory process and commercialisation. 

 
(ii)  Production of Affordable Biosimilar 

Medicines for the Islamic World:  
 

The second promising area is the development of 
affordable new biopharmaceuticals by taking advantage 
patent concessions accorded to LDCs by the WTO. 
Because of environmental changes and consequent 
changes in disease patterns, multinational drug 
companies have largely turned their attention to a new 
class of very efficacious protein-based pharmaceuticals 
(Biologics). The earlier Biologics were human enzymes, 
hormones, growth factors and cytokines produced by 
recombinant DNA technologies. Cheaper versions of 
earlier (out of patent) biologics, termed Biosimilars, 
have been produced in some developing countries, 
including a few in the Islamic world, from molecular 
clones made available by the International Centre for 
Genetic Engineering and Biotechnology (ICGEB).  
 
The latest Biologics are monoclonal antibody (Mab)-
type molecules. This new generation of life-saving drugs 
are extremely expensive (at least $ 50 thousand/ patient/ 
pa) and simply beyond the means of most people and 
poorer countries of the developing and Islamic world. 
There is, therefore a huge demand for the production of 
cheaper Biosimilars of these wonder drugs through 
reverse-engineering and recombinant DNA technology. 
As most Mab-type Biologics are under patent, countries 
that are the main producers of Biosimilars cannot copy 
originating Biologics till they come out of patent. Luckily 
LDCs are exempt from patent restrictions till 2032, and 
are free to legally copy and produce any drug on the 
market irrespective of their patent status. Besides 
exemption from patent restrictions, affordability of new 
Biosimilars will be contingent upon the development of 
seed molecular clones in a technology competent LDC.  
 
At least one country in the Islamic world that falls in that 
category, Bangladesh, has already developed the 
technological capacity to produce molecular clones of 
these new Biosimilars. Moreover, Bangladesh has a very 
well-established pharmaceutical industry that 
manufactures and exports high quality, and inexpensive, 
generic medicines to over 130 developed and developing 
countries including 19 LDCs mostly in Sub-Saharan 
Africa. However, any LDC that is chosen would need 
access to cutting-edge technologies available in 
technologically more advanced Islamic countries, and 
also require support in carrying out preclinical animal 
studies and human clinical trials, and in obtaining 
regulatory approval in OIC-member countries.  

While patent restrictions could be avoided, and 
competitive advantage gained, by producing Biosimilars 
in suitably competent LDCs, their commercialisation, 
marketing and affordability in the Islamic world would 
be greatly impeded unless the cost and time required for 
gaining regulatory approval are minimised. The stringent 
and obligatory preclinical animal studies and human 
clinical trials are very expensive, and unless their costs 
are substantially reduced, without compromising their 
safety and efficacy, new life saving drugs developed and 
produced in any Islamic country will not become 
affordable and readily available to the common man in 
the Islamic world. 
 
While US FDA and EU EMA regulations can provide 
some useful guidelines, medicine regulatory authorities 
in Islamic countries should take an independent stand to 
support development and manufacture of new 
biopharmaceuticals in the Islamic World by helping to 
reduce the cost and complexity of the regulatory 
process. Serious consideration should be given to the 
establishment of an OIC-wide medicines regulatory authority 
(OIC MRA) (with similar jurisdiction as the EU EMA) 
whose job would be to develop, monitor and implement 
uniform policy and regulatory guidelines to support and 
protect the special interests of the pharmaceutical sector 
throughout the Islamic world. OIC and COMSTECH 
should also seriously consider establishing strategically 
located and internationally credible Contract Research 
Organisations (CRO) that would conduct, at 
competitive rates, preclinical and clinical trials of 
candidate drugs developed and manufactured in OIC-
member countries  
 
Capacity Development for Internationally 
Competitive Research and Training: 
 
In order to become internationally competitive, all areas 
of priority research and the different contemporary 
scientific disciplines need to build the required world-
class research capacity. One of the biggest obstacles to 
sustainable knowledge-based economic development in 
the OIC region is the huge òR&D chasmó that exists 
between initial discovery and its final commercial or 
social outcome. This serious structural deficiency canõt 
be overcome by supporting only late stage commercial 
research and importation of technology for that 
purpose. There must be very strong support for 
fundamental and developmental research preceding 
commercialization, and ready availability of 
contemporary technologies and expertise. Science-based 
higher education and postgraduate research are quite 
expensive and not possible without strong political will 
of governments of Islamic countries, their ability to see 
the big picture and willingness to spend big to catch up, 
and remain competitive, with industrialised countries. 
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As a start, COMSTECH, IAS and national science 
academies of Islamic countries together could play a 
critical role in sensitizing the governments of OIC-
member countries and persuading them to make the 
minimum allocations recommended by UNESCO, and 
establish at least one Research University and one 
òCentre of Excellenceó (national technology hub) in 
each country. The materially rich countries could host 
regional òCore Facilitiesó (high-end technology 
platforms and special facilities) that canõt be replicated in 
each individual country, and that are critical for the 
scientific advancement of lesser developed countries.  
COMSTECH and IAS, backed by governments of OIC-
member countries, and with the support of IsDB and 
other development partners, should also aim to set up a 
Trust or Foundation to substantially fund and 
coordinate multidisciplinary and multi-institutional 
research in common areas of highest priority within the 
OIC region. These research and development initiatives 
could be supported through an OIC Collaborative 
Research Program that would require applicants to forge 
multidisciplinary and multi-institutional collaborations 
between research and development teams from 
academia, research institutions, regional technology and 
resource centres, and industry from within the OIC-
member countries. Such a collaborative programme will 
be critically dependent on the availability of 
postgraduate studentships, and post-doctoral 
fellowships to run the research engines of Islamic 
countries. Short term travelling fellowships that allow 
young researchers in Islamic countries to access cutting-
edge technologies and expertise in the laboratories of 
established expatriate scientists resident in advanced 
countries, and travelling fellowships to allow expatriate 
academics and researchers to visit and contribute to 
scientific development in Islamic countries, could 
greatly enhance research capacity development in the 
Islamic world. 
 
 
 

 

NOTE :  
POWERING THE INTERNET  

 
M. Asghar 

Council Member, Islamic World Academy of Sciences (IAS) 
 

Sustainable availability of energy is the basic need for 

sustainable development of a society and its different 
and diverse operations. With the passage of time, more 
and more this energy is expected to be in the form of 
electricity and ultimately it is likely to represent more 
than 95% of the total global energy which was 27,644, 
800 GWh in 2019 corresponding to a global installed 
power capacity of 7,679 GW, Reason for this trend is 
that this form of energy is highly flexible and practical to 
use that can vary from milli-watts to Megawatts 
depending on the type of the electrical and electronic 
tools involved. 
 
Although the average use of electrical energy is 
moderately increasing with time, its use is increasing 
quite fast in the domain of Internet - the present global 
communication infrastructure. This system used 8 % of 
the total electric energy produced in the world in 2012; 
in 2020, 10% of it was used by 4.66 billion active 
Internet users (about 69 % of the global population) and 
it is expected to reach 20 % by 2025. This will be the 
case in spite of the fact that the data centers that consist 
of groups of networked computer servers used for 
remote data storage, processing and distribution of a 
large amount of them and can consume up to 30 
GWh/year, have been able to reduce their energy loss 
due to heating in the electronic systems to a negligible 
amount using efficient cooling technologies. 
 
However, there is a strong positive side to this 
development, because the rapidly developing global 
Internet activity is playing an important role in driving 
and enriching the global social, cultural and educational 
activities and a rational and environment friendly 
economic growth through virtual digital means. 
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FRAGILE EXISTENCE OF THE DARK ENERGY? 
 

M. Asghar FIAS* 
 

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

1. Evidence of Dark Energy from the Study of Supernovae 1a 
 
1. The accidental but Nobel Prize in physics winning discovery by Arno Penzias and Robert 
Wilson in 1964 (1) of the 2.752° K blackbody cosmic microwave background (CMB) radiation 
with its space-isotropic distribution was a watershed event for cosmology and its expansion. 
 

After this, in 1998 the work of two groups (2, 3) showed that the universeõs expansion is accelerating and were 
awarded the 2011 Nobel Prize in physics. They (2) used 18 low and 42 high red-shift supernovae 1a (SN 1a), the 
òcosmic standard candlesó, whose peak luminosity was corrected through the empirical standardization using the 
supernova 1a light-curve width-luminosity relation to ensure that their luminosity would not evolve as a function of 
the magnitude of their redshifts. Using these effective luminosity values (representing the distances to the different 
SN1aõs) and the redshift data, they constructed the Hubble diagram which was fitted to the Friedman-Lemaître-
Robertson-Walker (FLRW) magnitude and redshift relation for a flat (ǗM + ǗǊ =1) cosmology. Here, M represents 
the sum of the ordinary/baryonic and dark matter and the Einstein positive cosmological constant Ǌ represents the 
repulsive dark energy. The data exclude strongly an open Ǌ=0 cosmology, and the best fit gives ǗM = 0.28 and ǗǊ= 
0.72 leading to the conclusion that the expansion of the universe is accelerating through the presence of the repulsive 
dark energy. 
 
Since the FLRW metric follows the cosmology principle under which the distribution of energy and matter in the 
universe is considered isotropic and homogeneous. Hence, the dark energy in the universe should have an isotropic 
distribution. 
 
2. The dark energy from the Planck probe. 
The cosmological model (ǊCDM) based analysis of the Planck cosmology probe CMB data shows that 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 constant ǗǊ as the repulsive dark energy represents around 0.69 % of the matter and energy 
content of the universe. The origin of this energy is thought to be the vacuum or zero-point energy of the universe. 
However, the well-established quantum field theory calculates a value that is 10^120 times bigger than its observed 
value. If it is not the vacuum or zero-point energy, then, what is the origin of this energy? One does not really know. 
 
2. Statistical analysis of the supernovae 1a data in terms isotropic monopole and directional dipole 
components. 
Recently Jacques Colin et al. (4) carried out a maximum-likelihood statistical analysis of the luminosity-distance data 
of 740 supernovae 1a using the theoretical luminosity-distance dL of the cosmological principle-based standard 
ǊCDM model. They developed the dL into a series allowing them to fit the data into a bidimensional isotropic 
monopole qm and directional dipole qd distribution, Fig1. The cosmic ôdeceleration parameterõ inferred from the 
catalogue of Type Ia supernovae is negative (i.e. the expansion rate is accelerating), but it is mainly an anisotropic 
dipole (qd) pointing significantly (3.9Ǳ) towards the CMB dipole with qd = -8.03, while its monopole (qm) component 
is close to zero rejecting isotropy with 3.9Ǳ . The current ôstandard cosmological modelõ (2, 3) (indicated by a blue 
star) which has qm = -0.55 and qd = 0, favoring the presence of an isotropic dark energy, is excluded at over 4Ǳ.  
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The authors claim that this dipole alignment with the CMB dipole is expected, if the apparent expansion acceleration 
is an artifact of our being located in a non-Copernican òlocal bulk flowó caused by the peculiar velocities induced by 
the gravitational attraction of the surrounding galaxies and clusters. If this dipole acceleration through the local bulk 
flow, is confirmed through other sources, it would seriously weaken the cosmological principle ð the basis of the 
Cosmological Model (ǊCDM). 
 
Jacques Colin et al. in their work used the heliocentric red-shifts, while the authors (2,3) used the CMB-rest-frame 
red-shifts after the correction for the peculiar velocities. 
 
 

 
Fig.1. 

 
3. Supernovae luminosity evolution of as a function of the age-dating of their host galaxies. 

 
As mentioned in sec.1, the peak luminosity correction through an empirical standardization technique was meant to 
ensure that the luminosity of the supernovae 1a would not evolve as a function of their red-shift values. However, 
the recent (5) high precision age-dating of the supernova host galaxies as function of red-shift values reveals that the 
luminosity evolution of the supernovae 1a is significant, Fig.2, which reproduces the experimental Hubble residual 
rather well and questions the very existence of dark energy, because this evolution is not taken into account by the 
standardization technique (1,2). 
 
 

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

 
The Hubble residual is the difference in the SN luminosity with respect to the cosmological model without dark 
energy (the black dotted line). The cyan circles are the binned SN data from Betoule et al. (2014). The red line is the 
evolution curve based on our age dating of early-type host galaxies. The comparison of our evolution curve with SN 
data shows that the luminosity evolution can reproduce the Hubble residuals used in the discovery and inference of 
the dark energy (the black solid line).  
 
 
 

https://scitechdaily.com/images/Luminosity-Evolution-Mimicking-Dark-Energy.png
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4. Baryonic acoustic Oscillations. 
 
The analysis of the local cosmological probes including the òsound horizonó data of the baryonic acoustic oscillations, 
shows that low-redshift data are consistent with a nonaccelerated universe (7). 
 
5. Inhomogeneous cosmology/ Timescape cosmology. 
 
The cosmological principle which is the basis of the flat-universe (FLWR) metric, states that distribution of mass on 
grand scale in the universe is homogeneous and isotropic. However, on smaller scales, the presence of matter in the 
universe is lumpy arranged in galaxies and clusters (8). In between these islands of matter, there are vast voids with 
low density of matter. Due to the gravitational time dilation, the apparent expansion rate of space will be different 
depending on whether oneõs frame of reference is fixed in a galaxy/ cluster or in a low-density void. As the measuring 
frame is always mass based, the time runs slower here than in a void-based frame of reference. It is quite likely that, 
at present, the space of voids occupies more than half of the universe. Averaging the expansion rate across all the 
space of voids and galaxies/ clusters, will lead to an apparent faster expansion rate, because voids dominate, giving 
the illusion that the universe expansion is accelerating.  
Could the Planck probe CMB-data-based dark energy value of 69% be an artifact of this inhomogeneous cosmology? 
 

3. Conclusions 
 
The different types of evidence presented here, tends to show the fragility of the existence of the dark energy, and 
casts doubt on the acceleration of the expansion of the universe. 
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Education is fundamental for development of any 

nation and higher education is a powerful tool for the 
eradication of poverty, boosting shared prosperity and 
making the society strong enough to face challenges of 
times. This basic fact was very well known to Muslim 
Ummah during Middle Ages, a Golden Period in 
Islamic History. òSeek Knowledgeó was the known 
Commandment of Islam for Muslims and they 
followed it for almost eight hundred years. 

Edward G. Browne (1862-1926) rightly observed 
that, òwhen Caliphs of Baghdad and Cordova fostered 
education amongst their subject to the extent that 
every boy and girl of twelve could read and write, 
Barons, Lords and their ladies in Europe were scarcely 
able to write their names (A literary history of Persia, 
1902). This was the time when Muslims around the 
world excelled in all the forms of knowledge for almost 
eight hundred years and therefore, Marquis of 
Dufferin and Ava rightly remarked, òIt is to 
Mussalman Science, to Mussalman Art and to 
Mussalman Literature that Europe has been in a great 
measure indebted for its extraction from the darkness 
of the Middle Ages.ó (Speech delivered in India, 1890). 
Alas, what happened to Muslims that they distanced 
themselves from knowledge after 15th century and 
therefore lost their dominance in world affairs? 
Literacy languished in all parts of the Islamic World. 
According to historian Donald Quataert, Muslim 
literacy rates were only 2 to 3 percent in the early 
nineteenth century. Even during the mid-twentieth 
century the situation was not satisfactory. Only few 
countries like Egypt, Tunisia, Iran, Jordan, Kuwait, 
Malaysia, Syria, Turkey and Albania had the average 
literacy of more than 30 percent. Muslim areas under 
Soviet Union had of course had high literacy rates. This 
situation (fall) of literacy in the Muslim world was 
described by George Sarton as òPuzzlingó and earlier 
extraordinary high literacy during early Islam 
òBafflingó (History of Science). 

Muslims around the world during the last four 
century showed great interest in every aspect of life 
except education. Poetry, music, painting, ceramics, 
architecture, metal work etcé became important 
activities throughout the Islamic world. But very little 
interest was shown to the fast developing modern 
education coming from Europe. Probably the most 
harmful act was their refusal to allow the use of 
Printing Press in 15th Century, a turning period for 

Europe. Through the Printing Presses, scientific 
revolution was made possible in all the sphere of 
scientific and industrial activity in Europe. 

After a long spell of slumber, Muslims all over the 
world have started to understand that without modern 
knowledge and higher literacy their exploitation by the 
West cannot be checked. Fortunately, education is re-
emerging in the Islamic World during recent past. 
Muslim countries are taking strong steps, largely 
because of economic strength of Oil, for the 
eradication of poverty and illiteracy.  

According to the survey by John Miller, 5 Muslim 
countries namely Azerbaijan, Tajikistan, Kazakhstan, 
Turkmenistan and Uzbekistan find places amongst 25 
countries with highest literacy rates of 100%. World 
Bank and UNSECO data for 2018 shows that 25 
Muslim Majority countries have achieved average 
literacy above 90 per cent. These include Saudi Arabia 
(95%), Indonesia (94%), Malaysia (94%), Iran (90%), 
Jordan (96%), UAE (94%) and Turkey (95%). Nine 
countries, including Syria (86%), Tunisia (82 %), Iraq 
(79%), Egypt (75%) Algeria (73) are and Morocco 
(72%) were reported to be in the bracket of 70% to 

89%. Unfortunately, fifteen countries including largely 
populated countries of Bangladesh, Pakistan and 
Nigeria still lag behind in literacy (Less than 62%). 
However, compared to the literacy Data of 1980 (Av. 
30%), 2018 data is highly satisfactory. Global literacy 
rate (2017) is 82% (Men, 87%; Women 77%). 

A redeeming feature is the fact that the Gender 
Difference (Men and Women) in literacy in many 
Islamic countries has also fallen sharply. At least 21 
countries have the difference only 0 to 7% only.  

Tertiary Education (Higher education in all the 
disciplines of knowledge) in Islamic world needs 
serious attention. King Mohamed VI of Morocco 
stressed that òéthe integrated development of the 
principles of Islam and of scientific knowledge (tertiary 
education) must be achieved irrespective of genderó 

(UNESCO Conference, 2000). Yes, it is true that 
scientific awakening is under way in Muslim World. 
Research spending in many countries, like Saudi 
Arabia, Iran, Qatar, Turkey etcé has been raised 
substantially. Tertiary Education in Western countries 
is generally above 40% whereas barring few countries 
like Turkey, Saudi Arabia and Indonesia, it is between 
2 to 6%. Research spending in Muslim countries also 
needs serious attention. Only countries like Turkey, 
Saudi Arabia, Iran and Qatar have substantially raised 
funds for this purpose. Qatar is reported to have 
proposed the raise of the Science budget from 0.8% to 
2.8% of its GDP. 

Many Muslim countries have already established 
centers of higher learning (Universities) with emphasis 
on the modern sciences. According to The Times 
Higher Education World University Rankings 2018 
(for 2016-2017), 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 
countries could find places in the list. Hope other 
Muslim countries will find their names in future 
reports. Of the 96 listed Universities, 22 belong to 
Turkey followed by Iran 18; Pakistan, 10; Malaysia and 
Egypt 9 each; Saudi Arabia, 5; U.A.E. and Indonesia 4 
each; Jordan and Morocco 3 each; Tunisia 2 and 
Algeria, Bangladesh, Kuwait, Lebanon, Nigeria, Oman 
and Qatar 1 each. 

Women emancipation can also be felt by a report 
òthat the United States falls behind thirteen Muslim 
countries in the percentage of women graduating in 
science to the total science graduate population. The 
countries whose ratio of women science graduates 
exceeds that of the United States include Bahrain, 
Brunei Darussalam, Kyrgyzstan, Lebanon, Qatar and 
Turkey. Morocco exceeds the United States in the ratio 
of women engineering graduates as a percentage of the 
science graduate population.ó (missionislam.com). 
Women enrollment for Higher education is more than 
men in many Islamic countries including Tunisia, 
Malaysia, Lebanon, Jordan, Bahrain and Libya. 
There is no doubt that Muslim World is taking 
necessary steps, largely because of economic strength 
of Oil Producing Muslim countries, to compete with 
the West for the eradication of poverty and illiteracy; 
still a lot is yet to be done. It is unfortunate that out of 
about 500 Noble Awardees in Sciences from 1901 to 
2013, only two are from Muslim world, namely Ahmed 
Zewail (Egyptian) who got Noble Award in 1999 for 
his Chemistry Research and Aziz Sancar, also in 
Chemistry, from Turkey in 2015. According to a report 
by Islamic Research Foundation International, U.S., 
had there been Noble Prize, of course under different 
name, during Middle Ages, all the prizes would have 
gone to Muslim Scientists (Report 2013). 

Some years back only seven Universities from the 
Islamic world were listed in the top 500 World 
Universities. However, according to The Times Higher 
Education World University Rankings 2018 (for 2016-
2017), eighty four universities from Muslim 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.  

A redeeming feature in the rankings is the fact that 
in forty one universities, female students are higher in 
numbers than male students. Eleven Universities have 
more than 65:35 female: male ratio with Imam 
Abdulrahman Bin Faisal University (22,257 students) 
of Saudi Arabia having the highest ratio of 81:19, 
followed by United Arab Emirates Univ. (7,492 
students) 79:21, Qatar Univ., (13,342 students) 73:27 
and Kuwait Univ., (37,752 students) with the ratio of 
72:28. T (Please See the Tables). 
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(This Article is one of the Chapters from the book entitled 
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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 virtual 
platforms and today all aspects of life have been 
transformed to virtual reality one way or the other way. 
The 4th Generation Industrial Revolution (I4), involves 
developing, designing and manufacturing of the 
products and services, while incorporating the modern 
Information and Communication Technologies. The 
nine modern technologies, which can bring increase in 
productivity and cost reduction in the production 
include Cloud Computing, Autonomous Robotics, Big 
Analytics, Simulation Technologies, Horizontal and Vertical 
Integration, Industrial Internet of Things, Cybersecurity, 
Additive Manufacturing and Augmented Reality (AR). I4 will 
be more dominated by greater flexibility in processes, 
increased productivity and revenue, higher-quality 
production and more customized products and 
services. The Industry-4 revolution will bring 10-20% 
increase in the productivity of automobiles, food and 
beverages, machinery and equipment and about 20-
30% in other component of manufacturing. These 
technologies would ultimately lead to increase in 
quality, reduced cost and wastes, lesser prices and more 
competition.  
 
E-Commerce emerged a narrower perspective of the 
E-Business, which mainly focused on sales and 
business through the internet. However, with time E-
Commerce involved purchase of goods and services 
between businesses, households, individual 
consumers, governments, other public or private 
organizations which is carried out via the Internet 
mainly. The E-Commerce brought many advantages in 
the modern businesses, including flexibility, less cost 
of inventory, minimum cost to enter the market, 
interactive communication, the unlimited operation 
time, transaction efficiency, simple offer adjustment, 
positive influence on shopping and consumer behavior 


