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PREFACE 
 

The Organization of Islamic Cooperation (OIC) was founded in 1969 as an organization grouping 
Islamic countries. In 1981, the heads of state of the OIC decided to establish a number of 
specialized organs to enhance cooperation between the OIC-Member countries in the fields of 
culture, trade and science and technology. The science and technology role was assigned to the 
Islamabad-based COMSTECH; the Ministerial Standing Committee on Scientific and 
Technological Co-operation. In 1984, the heads of state of the OIC approved the launch of the 
Islamic World Academy of Sciences (IAS) as an independent autonomous S&T Think Tank of the 
OIC to be based in Amman, Jordan. Some of the issues that the IAS has been concerned with 
since its launch has been bridging the divide that has historically existed between the science 
community and the decision-making community in OIC-Member countries. Moreover, as an 
advocate for science, the IAS has always viewed science and technology – including the history of 
science – as an enterprise that can contribute to bridging divides between cultures and civilizations 
and has established itself as an active and vibrant player in the domain of science and technology 
promoting the values of science across the Islamic world. It executes its mission through programs 
emphasizing knowledge sharing, networking and capacity building, and sustaining stakeholder 
engagement. In this respect, the Academy advocates the scientific community’s points of view in 
all facets of developmental processes. Its contribution is communicated to decision-making bodies 
at OIC, national or international levels. Among its many objectives, the IAS strives to fulfill its 
mission through many activities and initiatives such as conferences, webinars and workshops. 
 
The Water-Energy-Food-Ecosystem (WEFE) Nexus is a conceptual framework that emphasizes 
the interconnectedness and interdependencies between water, energy, food, and ecosystems. It 
acknowledges that actions and decisions in one sector can have significant impacts on the others, 
creating a complex web of relationships that must be managed holistically to achieve sustainable 
development goals. 
 
The WEFE nexus approach recognizes that water, energy, food, and ecosystems are not isolated 
silos of sectors but are closely linked through various feedback loops, synergies, and trade-offs. 
For example, water is needed for energy production (e.g., hydropower), food production (e.g., 
irrigation), and ecosystem health (e.g., maintaining wetlands). Energy is required for water 
extraction, treatment, and distribution, as well as for agricultural production and processing. Food 
production, in turn, depends on water availability, energy inputs, and the health of ecosystems for 
pollination and soil fertility. Ecosystems include climate change which requires resilience of 
strategy to face its consequences and provide the canopy of ecosphere such as storms, rainfalls and 
others such as regulating water flows, purifying water, and supporting biodiversity, which are 
crucial for sustaining agricultural productivity, hydro energy generation, and overall human well-
being. 
 
By adopting a WEFE nexus approach, policymakers, planners, and stakeholders aim to enhance 
resource efficiency, reduce trade-offs and conflicts between sectors, and promote integrated and 
sustainable governance practices. This approach is particularly relevant in the context of increasing 
water scarcity, energy demand, food insecurity, and ecosystem degradation driven by war conflicts, 
population growth, urbanization, climate change, and other global challenges. 
 
Under the high patronage of His Excellency President of Pakistan, the Islamic World Academy of 
Sciences (IAS) convened its 25th international scientific conference in Islamabad, Pakistan during 
22 – 24 July 2024 in collaboration with the Pakistan Academy of Sciences (PAS). 
 



 

The conference was co-sponsored by; the Higher Council for Science and Technology (HCST), 
Amman, Jordan and the Higher Education Commission (HEC), Islamabad, Pakistan. The theme 
of the conference was Water-Energy-Food-Ecosystem Nexus for the Security of the OIC 
Countries.  
 
The conference was held at the A. Q. Khan Auditorium at the Pakistan Academy of Sciences (PAS) 
in Islamabad. It was an open activity in which around 140 local and international participants 
attended from 13 countries.  
 
The main objective behind the organization of this conference was to unite leading international 
and national experts, academicians, researchers, policymakers, and industrial professionals to 
exchange knowledge, research findings, and practical solutions regarding the pressing challenges 
and issues related to the “Water-Energy-Food-Ecosystem Nexus” for the security of the OIC 
Countries. 
 
The conference addressed the linked concerns of water, energy, food, and ecosystem security, all 
of which are vital to the long-term growth of OIC member nations. By bringing together 
prominent scientists, policymakers, and professionals from diverse sectors, the event hopes to 
stimulate collaboration and creativity in addressing these important concerns. 
 
In total, 25 lectures were presented by eminent local and foreign speakers in seven Technical 
Sessions of this Conference The first Technical Session was devoted to 3 Key Note Lectures on 
the subjects of (a) Higher Education, Science and Technology Imperatives for Socio-economic 
Development; (b) Managing Water-Energy-Food Security-Ecosphere Nexus; and (c) Role of 
Renewable and Nanotechnologies in Energy Security in the 21st Century. The 4th Technical Session 
was devoted to three thematic lectures: (a) Integrated Water Resources Management for 
Sustainable Agriculture; (b) Renewable Energy Solutions for Sustainable Food Production; and (c) 
Enhancing Food Security through Ecosystem-Based Approaches. In the remaining 5 Technical 
Sessions, lectures were delivered on topics ranging from challenges and opportunities in achieving 
SDGs, Biodiversity Nexus and Security, biochar innovation for enhancing food security and 
ecosystem health, the impact of size and thickness of performance of nanoparticles, malnutrition, 
and dementia among elderly in OIC Countries, the impact of local stress and external shocks on 
food systems, good water governance through the integration of science with socio-cultural 
dimensions, Influencing policy and practice for enhancing groundwater quality, identification of 
rare-earth elements in Northern Pakistan, the impact of pollutants on human health and climate 
change, the impact of industrial revolution on environment, climate triggered threats, global 
warming and climate change triggered threats, and many others. 
 
This publication includes the majority of the speeches, keynote addresses and presentations that 
were delivered during the 25th IAS Conference 

 
 

Adnan Badran 

Najwa Daghestani 
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Islamic World Academy of Sciences (IAS) 
Amman - Jordan 

www.iasworld.org 
 

The nascent idea of establishing the Islamic World Academy of Sciences (IAS) first 
appeared in the plan of action developed by the OIC’s Standing Committee for Scientific 
and Technological Cooperation (COMSTECH). Upon the invitation of Jordan, the 
Founding Conference of the Academy was held in Amman (Jordan) in October 1986. The 
IAS came into being as an independent, non-political, non-governmental and non-profit 
organization of distinguished scientists dedicated to the promotion of all aspects of 
science and technology in the Islamic world. 
 
The IAS seeks to act as functional platform for improving, facilitating and nurturing 
interaction, collaboration, networking and enhancing knowledge sharing in a bet to 
address pressing challenges facing socio-economic development in OIC member states.  
 
The IAS aspires to avail its capacity and capability to serve as Islamic Brain Think Tank 
and to respond effectively and timely to current and futuristic needs for advancing and 
promoting developmental goals and objectives to realize aspirations of the Ummah. 
 
The main objectives of the IAS are to: 

1. To serve as an advisory and consultative organization of the institutions and 

organizations of Member States of the Organization of Islamic Cooperation (OIC) and 

other countries and communities requiring its advice and guidance on matters related 

to the field of science and technology as well as their applications; 

2. To initiate scientific and technological programs and activities in science and 

technology, and to encourage co-operation among research workers and groups in 

various Islamic countries on problems and projects of common interest; 

http://www.iasworld.org/


3. To encourage and promote research on major problems of importance facing Islamic 

countries and to identify future technologies of relevance for possible adoption, 

adaptation, and utilization; 

4. To formulate standards of scientific performance and attainment, and to award prizes, 

medals, fellowships, distinctions, and honors for outstanding scientific achievements; 

and 

5. To promote continuing education and training courses to enhance capacity building 

of human resources with certification. 

 

 

 
 

Pakistan Academy of Sciences (PAS) 
Islamabad - Pakistan 

www.paspk.org 
 

The Academy is a non-governmental and non-political supreme scientific body of 

distinguished scientists in the country. The Government of Pakistan has given the 

consultative and advisory status to the Academy “on all problems relating to the 

development of scientific efforts in the country”, and “generally on such matters of 

national and international importance in the field of science as may be referred to the 

Academy”. The affairs of the Academy are regulated by its Charter and Bye-Laws 

approved by the Fellows. 

 

Aims and Objectives: 

• To promote higher studies and research on pure and applied sciences in Pakistan 

and to disseminate scientific knowledge; 

• To formulate standards of scientific effort and achievement in Pakistan and to 

recognize outstanding contributions to the advancement of science; 

• To publish and assist in the publication of Scientific Proceedings, Journals, 

Transactions, Monographs, Books and other scientific literature; 

• To establish and maintain association and relations between Pakistani scientists 

and the international groups, meetings and unions of scientists, and between 

Pakistani scientific activities and the activities of scientists in other countries; 

• To award grants, scholarships, fellowships, prizes and medals for scientific 

research; 

http://www.paspk.org/


• To undertake such scientific work of national or international importance as the 

Academy may be called upon to perform by the Government; to have the advisory 

and consultative status with the Ministries and Divisions of Government dealing 

with scientific and technical matters, and to represent internationally the scientific 

work of Pakistan; 

• To secure and administer funds, endowments and other grants for the promotion 

and development of scientific research or projects of a scientific nature, and for the 

attainment of the aims and objectives of the Academy; 

• To correlate and assist in correlating the efforts of other scientific bodies; 

• To do all other lawful things that the Academy may consider conducive to, or 

necessary for, the attainment of its aims and objects. 
 

 

 
 

The Higher Council for Science and Technology (HCST) 
Amman – Jordan 

www.hcst.gov.jo 
 
 

The Higher Council for Science and Technology was established in 1987 as a public 
independent institution and acts as a national umbrella for all science & technology (S&T) 
activities in Jordan. 
 
The objective of the Higher Council is to build a national science and technology base to 
contribute to the achievement of development goals, through increasing awareness of the 
significance of scientific research and development, granting the necessary funding and 
directing scientific and research activities, within national priorities, in line with 
development orientations. 
 
The Higher Council was also entrusted with the establishment of specialized centers for 
R&D activities, the support of innovation and entrepreneurship to contribute to 
commercialize scientific and technological ideas into products and businesses, the 
conclusion of agreements relating to cooperation with Arab, regional and international 
parties, the representation of the Kingdom in scientific and technological activities, at the 
Arab, regional and international levels. 
 
The Higher Council is chaired by HRH Prince El Hassan Bin Talal, who has been 
instrumental to the progress of science and technology in Jordan from the beginning. 

http://hcst.gov.jo/
http://hcst.gov.jo/
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CONFERENCE DECLARATION 
 

OF THE 25TH ISLAMIC WORLD ACADEMY OF SCIENCES CONFERENCE 

ON WATER-ENERGY-FOOD-ECOSYSTEM NEXUS FOR THE 
SECURITY OF THE OIC COUNTRIES 

 

ADOPTED IN ISLAMABAD, PAKISTAN 

ON 18 MUHARRAM 1446 HIJRI 

24 JULY 2024 

 

The Islamic World Academy of Sciences (IAS), the Pakistan Academy of Sciences (PAS), and the 
Higher Council for Science and Technology (HCST) extend their appreciation and gratitude to 
His Excellency the President of Pakistan for his high patronage of the conference and to His Royal 
Highness Prince El Hassan bin Talal, the Founding patron of IAS. 
 
Preamble  
 
Whereas all countries have the right to their basic needs of clean water for drinking, personal and 
house-hold use. 
 
Whereas the achievement of water security and consequently food security remains a fundamental 
challenge globally. 
 
Whereas OIC and developing countries are suffering from severe water shortage due to different 
reasons among which is the lack of comprehensive national water policies. 
 
Therefore, The Islamic World Academy of Sciences (IAS): 
 
Realizing with utmost concern the deteriorating water-energy-food-ecosystem security situation 
in the OIC countries and alarming food gap that has emerged as a consequence of the 
unsatisfactory production situation as compared to the adequate needs of the OIC countries. 
 
Realizing further that this threatening situation may have social, economic and political 
implications affecting the entire OIC countries. 
 
Realizing that the development of water-saving and desalination technologies have not been an 
R&D priority in most of the OIC countries. 
 
Realizing that some OIC member countries face critical energy shortages and rely heavily on 
fossil fuel.  
 
Recognizing that OIC countries have the natural, human and capital resources to achieve and 
sustain an adequate level of food security.  
 
Recognizing further that a substantial level of food security can be achieved by conscious, 
concerted and coordinated effort on water and energy towards pooling and integrating natural and 
human resources available in the OIC countries. 
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Recognizing the pressing need to encourage investment in science and mathematics education, 
leveraging advancements in Information and Communications Technologies (ICTs) and Artificial 
intelligence (AI). 
 
Recalling the successful efforts made by some OIC countries to achieve self-sufficiency in the 
production of basic food commodities and the lessons that can be learned from their experiences.  
 
Recalling that a useful beginning have already been made for evolving mechanisms of 
cooperation in science and technology and in other fields in the OIC countries. 
 
Moreover, the IAS,  
 

• Noting with Concern the critical water shortages experienced in some OIC-Countries; a 
situation which is hampering the socio-economic development and even the very existence of 
man and is partly due to the basic scarcity of this resource since most OIC counties lie in arid 
and semi-arid regions, lack adequate storage capabilities and suffer from water distribution 
network inefficiency.  

 

• Noting with Concern the existence of conflicts between OIC countries over shared 
international waters. 

  

• Noting with Concern the absence of North-South and South- South co-operation in the area 
of water policies, a situation which is adversely affecting the development of sound water 
policies in developing countries. 

 

• Noting with Concern the serious depletion of fresh-water resources in many OIC countries, 
which is partly due to the excessive use of water for irrigation, and the mis-use and mis-
management of water in large urban centers.  

 

• Noting with concern the absence of co-ordination between the various institutions involved 
in science and mathematics education within the educational process. 

 
And, the Islamic World Academy of Sciences: 
 
Acknowledging the work being done by many governmental and non-governmental 
organizations in the area of water and water policies. 
 
Acknowledging that a basic pre-requisite of a sustainable Water Resources Policy has to be the 
formation of up-to-date water data-bases that provide planners with realistic data which can be 
used in drawing up policies that primarily aim at: 
a) Charting practical paths in sectorial (municipal, agricultural and industrial water sharing, 
b) Minimizing resource-losses through effective water Resources Systems Operation.  

 
Acknowledging that renewable energy resources, appropriate to local conditions, usually offer an 
attractive energy resource to rural populations and can make an increasing contribution in urban 
areas, and that – for economic, strategic and environmental reasons – renewable energy resources 
are expected to become the supply of choice. 
 
Acknowledging that nuclear energy, wind, hydro, biomass, geothermal, and solar energies, appear 
to be attractive for the generation of electricity and that their contribution to the global energy mix 
will significantly increase in future. 
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The IAS invites the political leaders and decision-makers in the OIC countries: 

- To devote special attention to the problem of food consumption and nutrition specially for 
vulnerable groups. 

- To give science and technology a major role in maximizing the utilization of available resources, 
for this purpose to decide for the formulation of a science and technology strategy for food 
security in the OIC countries. 

- To strengthen trade and marketing policies.  

- To provide adequate incentives to food producers and farmers. 

- To promote mechanisms and instruments like a common market or free trade zones among 
sub-regions to facilitate free trade of food commodities in the OIC countries. 

- To resolve to work together to achieve the ultimate goal of sustainable food security in the 
OIC countries. 

- To deal with the WEFE Nexus in an integrated multidisciplinary approach and not as separate 
sectors.  

- To incorporate considerations of water into their national agricultural policies, to maximize 
production without over-exploiting available water resources.   

- To re-examine the policy of irrigated agriculture in light of the related social factors associated 
with this type of agriculture, such as the stability of the rural population which is agriculture-
dependent in many OIC countries; 

- To formulate and execute national water-harvesting policies (involving all sectors of society) 
that would ultimately maximize water volumes stored and minimize waste of this precious 
resource. 

- To establish national academies of sciences in their countries, or where such independent 
entities exist strengthen them, so that they may act as independent advisory bodies to their 
respective governments. 

- To evaluate their energy policies and where possible incorporate them into national S&T 
policies. 

- To strengthen specialized R&D institutions, the output of which can eventually be smoothly 
transformed into marketable technological products. 

- To introduce environmental awareness programs at the various stages of the educational 
process. 

- To introduce appropriate legislation and incentives, including tax relief and customs 
exemptions, to promote the use of sustainable energy resources. 

- To adopt a holistic approach to scientific research and development and technology utilization 

and establish the necessary technology management processes for the purpose. 

- To promote collaboration between academies of science in OIC countries by strengthening 

the activities of the Network of Academies of Sciences in OIC Countries (NASIC).  

- To facilitate the engagement and support of the private sector to development-oriented 

science and technology projects. 

- To train a new generation of problem-solving scientists in the Nexus areas.  

 
And the IAS calls upon the international community to extend all possible help to developing 
countries in terms of funding, training and supply of technology, to assist them in their quest to 
achieve some form of water and food security.    
 
Recommends: 
 
1. Assessing synergy and tradeoffs between water-energy-food security and impact on the 

ecosystem at the local, regional, and global levels. 
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2. Interdependence of the Nexus and its relation with SDG’s and the economic dynamics. 
3. Bridge the R&D of the Nexus with decision-making processes. 
4. Off-grid renewable energy solutions for real farm irrigation with the newly-developed energy 

storage for intermittent sources of energy. 
5. The Nexus will be more efficient if implemented on geography and shared basins. This 

would lead to sharing and caring of unique Nexus under one ecosystem. (i.e. Nile basins with 
12 riparian countries in Africa). 

6. The Nexus is a priority and common to OIC for a shared common-market economy to 
develop around this Nexus, sustainable sharing and caring, on win-win, the delivery of 
outputs within balanced ecosystems, which lead to self-reliance dignity and cooperation to 
alleviate poverty, in all countries. 
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CONFERENCE REPORT  
 

OF THE 25TH ISLAMIC WORLD ACADEMY OF SCIENCES CONFERENCE 
ON WATER-ENERGY-FOOD-ECOSYSTEM NEXUS FOR THE  

SECURITY OF THE OIC COUNTRIES 
 

ISLAMABAD - PAKISTAN 
22 - 24 JULY 2024 

 
Under the high patronage of His Excellency the President of Pakistan, the Islamic World Academy 
of Sciences (IAS) has convened its 25th international scientific conference in Islamabad, Pakistan 
during 22-24 July 2024 jointly with the Pakistan Academy of Sciences (PAS), Islamabad.  
 
The conference was co-sponsored by; the Higher Council for Science and Technology (HCST), 
Amman, Jordan and the Higher Education Commission (HEC), Islamabad, Pakistan. The theme 
of the conference was Water-Energy-Food-Ecosystem Nexus for the Security of the OIC 
Countries. The IAS is patronized since its foundation in 1986, by HRH Prince El Hassan bin 
Talal of Jordan. 
 
The conference was held at the A. Q. Khan Auditorium at the Pakistan Academy of Sciences 
(PAS) in Islamabad. It was an open activity in which around 140 local and international participants 
attended from 13 countries. Among the participants were Fellows of IAS, Fellows of PAS and 
local scientists from various universities and institutions. The conference was a hybrid event where 
some speakers and participants joined via zoom. After the conference, the 26th meeting of the 
General Assembly of the IAS as well as the 46th meeting of the IAS Council were convened. 
 
The inaugural ceremony started with the National Anthem of Pakistan and a recitation from the 
Holy Qur’an. This was followed by an address by Prof. Kauser Abdulla Malik, President, 
Pakistan Academy of Sciences (PAS), Pakistan and an address of H.E. Prof. Adnan Badran, 
President, Islamic World Academy of Sciences (IAS), Jordan. His Royal Highness Prince El-
Hassan bin Talal, Founding Patron of the IAS addressed the conference with a message 
delivered by H.E. Prof. Adnan Badran. Next was the inaugural address by Senator Sherry 
Rehman, representing the President of the Islamic Republic of Pakistan and Patron of the Islamic 
World Academy of Sciences (IAS). Last in this session was the address of Senator Syed Yusuf 
Raza Gilani, Chairman of the Senate of Pakistan.  
 
The first academic session of the conference included keynote presentations starting with a 
presentation entitled Higher Education, Science and Technology - Imperatives for Socio-
Economic Development by Prof. Atta-Ur-Rahman FIAS, UNESCO Science Laureate and 
Professor Emeritus, International Centre for Chemical and Biological Sciences, University of 
Karachi, Pakistan; followed by a presentation on Managing Water-Energy-Food Security-
Ecosphere Nexus by Prof. Adnan Badran FIAS, President IAS, Professor and Chancellor, 
University of Petra and Chairman of the Board of Trustees of the University of Jordan, Jordan 
and followed by a presentation via Zoom on The Role of Renewable and Nano Technologies 
in Energy Security in the 21st Century by Prof. Munir H. Nayfeh FIAS, Professor of Physics 
University of Illinois at Urbana-Champaign, & President, NanoSi Advanced Technologies, Inc. 
Champaign, Illinois, USA. 
 
Session Two started with a presentation entitled Challenges and Opportunities in Achieving 
SDGs in OIC Countries: Role of STI by Prof. Mohamed Hag Hassan FIAS, President, 
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Sudanese National Academy of Sciences (SNAS), Sudan, followed by a presentation on The 
Biodiversity Nexus and Security in OIC Nations by Prof. Zabta Khan Shinwari FIAS, Vice 
President, IAS and Vice Chancellor, Federal Urdu University of Arts Science and Technology, 
Pakistan, followed by a presentation entitled Exploring the Impact of Size and Thickness of 
Nanoparticle Hollow Spheres on their Performance by Prof. Hala El-Khozondar FIAS, 
Professor, Electrical Engineering and Smart Systems Departments, Islamic University of Gaza, 

Palestine. Next was a presentation on Malnutrition and Dementia among Elderly: A Growing 
Food Security Concern in OIC Countries by Prof. Liaquat Ali FIAS, Honorary Chief Scientist 

and Advisor, Pothikrit Institute of Health Studies, Dhaka, Bangladesh. Lastly, a presentation 
entitled Impact of Local Stresses and External Shocks on the Food System in the Arab 
Region by Prof. Abdullah Al Musa, President, National Center for Research and Development 
(NCRD), Jordan. 
 
The second day of the conference started with Session Three that consisted of the following 
presentations: From Engaging Stakeholders to Influencing Policy and Practice: Aims, 
Design, Outputs and Hopes of the EU Project UPWATER for Protecting Groundwater 
and Enhancing Water Quality by Prof. Jeff Camkin, University of Western Australia and 
Global Consultant, Australia/Portugal that was delivered online via Zoom; Unveiling Hidden 
Treasures: Identifying Rare Earth Elements in Northern Pakistan by Prof. Muhammad 
Aslam Baig, Secretary General, Pakistan Academy of Sciences (PAS) and Climate-Triggered 
Threats to Food Security in the OIC Regions by Prof. Muhammad Ashraf FIAS, Rector, 
University of Lahore, Lahore, Pakistan. 
 
Session Four was a Group Works Session where participants were divided into three teams to 
discuss three themes; Theme 1: Integrated Water Resource Management for Sustainable 
Agriculture, Theme 2: Renewable Energy Solutions for Sustainable Food Production and Theme 
3: Enhancing Food Security through Ecosystem-Based Approaches. These themes encourage 
comprehensive discussions and collaborative efforts among OIC countries to address the 
interconnected challenges of water, energy, and food security through sustainable and innovative 
solutions. 
 
Session Five consisted of the following presentations: Global Warming and Climate Change 
Threats to the Natural Habitat of the Tibetan Plateau by Prof. M. Qasim Jan FIAS, 
Professor Emeritus, University of Peshawar, Peshawar; Combating Micronutrient Malnutrition 
in Human Populations by Agronomic Biofortification of Staple Cereals by Prof. Abdul 
Rashid, Fellow, Pakistan Academy of Sciences, Islamabad, Pakistan; Enhancing Food Security 
and Ecosystem Health through Biochar Innovation by Prof. Dilfuza Egamberdieva, FIAS, 
Institute of Fundamental and Applied Research, National Research University TIAME, Tashkent, 
Uzbekistan. 
 
The third (and last day) of the conference started with Session Six and consisted of the following 
presentations: Climate Change and Health in Pakistan by Prof. Mohammad Perwaiz Iqbal, 
Professor, School of Science, Department of Life Sciences, University of Management and 
Technology, Lahore, Pakistan and Professor Emeritus, Aga Khan University, Karachi; Botanic 
Gardens and Food Security in the Present Scenario of Climate Change by Prof. 
Mohammad Qaiser, University of Karachi, Karachi, Pakistan; Ensuring Food Security 
through Sustainable Agriculture in Changing Climate by Prof. Anwar Gillani, Advisor, 

Higher Education Commission, Islamabad, Pakistan. 
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Session Seven was a Panel Discussion session entitled: Navigating Shared Water Resources: 
Strategies for Ensuring Future Food Security, that was moderated by Prof. N. M. Butt. Panelists 
in this session were: Prof. Adnan Badran, Prof. Kauser Malik and Prof. M. Qasim Jan.  
 
Lastly, at the concluding session of the Conference, Prof. Kauser Malik read the declaration to the 
audience then Prof. Adnan Badran and Prof. Tasawar Hayat read their final remarks and expressed 
their gratitude and appreciation to everyone who made the conference a successful event. 
 
As part of the follow-up action to the conference, the Academy will circulate the IAS 2024 
Islamabad Declaration to concerned individuals and relevant agencies throughout OIC and 
developing countries, so that measures are taken to put into action the ideas proposed at the 
conference. 
 
The IAS will also publish the proceedings of the conference online and will be distributed 
internationally.  

 



INAUGURAL WELCOME ADDRESS OF 

PROF. DR. KAUSER ABDULLA MALIK (H.I. S.I. T.I.)  

PRESIDENT, PAKISTAN ACADEMY OF SCIENCES (PAS) 
 

 
 

 His Excellency Syed Yousuf Raza Gillani, Chairman Senate of Pakistan 

 Honourable, Senator Sherry Rehman 

 His Excellency, Prof. Dr. Adnan Badran, President, Islamic World Academy of Sciences  

 Prof. Dr. Atta Ur Rehman, Fellow Pakistan Academy of Sciences  

 Prof. Dr. Mukhtar Ahmed, Chairman Higher Education Commission 

 Prof. Dr. Tasawar Hayat, Secretary General IAS & Fellow Pak Acad. of Sciences 

 Prof. Dr. M. Aslam Baig, Secretary General, Pakistan Academy of Sciences 

 Distinguished Foreign Delegates and Invited Speakers 

 Fellows and Members of the IAS and Pakistan Academy of Science 

 Dignitaries, Academicians, Researchers, On-line Participants  

 Ladies & Gentlemen 

 
Assalam-o-Alaikum & a Very Good Morning 
It is indeed a matter of great honour and pleasure for me to welcome you all at the Inaugural Session of 
the 25th IAS Scientific Conference on “Water-Energy-Food-Ecosystem Nexus for the Security of 
OIC Countries”.  
 
First of all, I wish to thank Senator Sherry Rehman and the Chairman Senate of Pakistan, H.E.  Syed 
Yousuf Raza Gillani for taking time out of their very busy schedules to grace the occasion at the A.Q. 
Khan Auditorium of the Pakistan Academy of Sciences in the presence of dignitaries, notably Prof. Dr. 
Adnan Badran, President Islamic World Academy of Sciences and his colleagues and the Fellows of IAS 
who are attending this event.  I wish to inform the audience that the IAS enjoys the patronage of Jordan 
and Pakistan namely; His Royal Highness Prince El-Hassan bin Talal, Founding Patron of the IAS, 
Jordan and His Excellency, Mr. Asif Ali Zardari, President of the Islamic Republic of Pakistan. From the 
IAS side, the Higher Council for Science and Technology (HCST), Jordan is also coordinating in the 
organization of this event, while from the PAS side, the Higher Education Commission (HEC) of 
Pakistan is coordinating in the organization of this event. 
 
I very warmly welcome the 12 delegates from the OIC countries including Bangladesh, Jordan, Lebanon, 
Malaysia, Palestine, South Africa, and Sudan and over 100 scientists, academicians, scholars, industrialists 
and policy makers from within Pakistan who are keenly attending this scientific conference. 
 
The selection of the theme of this Conference namely Water Energy Food Ecosystem Nexus for the 
security of OIC countries is most relevant and timely considering the current climate change scenario. 



This approach recognizes that water, energy, food, and ecosystems are not isolated sectors but are closely 
linked through various feedback loops, synergies, and trade-offs. 
 
Presently, many developing countries, specifically the OIC Member States are confronted with issues 
related to WEFE nexus. For example, the OIC member states are confronting distinctive challenges, 
including mushrooming populations, climate change impacts, and resource scarcities, necessitating 
integrated and innovative approaches to ensure sustainable resource management and security.  
 
Ladies and Gentlemen 
World population presently is 8.1 billion and projected to reach 10 billion by 2050. Seventy percent of 
the increase between now and 2050 will be in 24 of the poorest countries of the World 
Earth just had its hottest year on record.  Around 7.3 billion people faced temperatures strongly 
influenced by global warming. This increase of temperatures will impact the flora and fauna including 
aquatic marine life forms, and trigger zoonotic disease, and impact soil microbe and viruses which could 
pose a hazard for human health. 
 
Meanwhile, the projected increase of temperature beyond 1.5 C° will reduce food production by 20% to 
50% by year 2050. Additional 2 billion increases in population will call for the need to produce more 
food as much as 80%, while reducing the environment footprint of food systems in general but that of 
agriculture in particular. However, several technologies including biotechnology are being adopted in 
Climate Smart Agriculture by developing heat, drought and salinity tolerant crop varieties. 
 
Ladies & Gentlemen 
It is in this backdrop that this Conference is being held. It is indeed a great honour for the Pakistan 
Academy of Sciences to host this prestigious event at its Secretariat in Islamabad to focus on a matter of 
immense importance to the Islamic world and the humanity at large. 
 
Dear Participants 
Water scarcity, energy insecurity, food shortages, and ecosystem degradation are challenges that 
transcend borders. They require a holistic approach, integrating policies that are an outcome of scientific 
research and driven by a common vision for sustainable development. The 25th IAS Scientific 
Conference symbolizes a collective commitment to addressing the issues facing OIC Member States 
w.r.t. the Water-Energy-Food-Ecosystem (WEFE) nexus through science, innovation, and cooperation. 
Fortunately, the Organization of Islamic Cooperation (OIC) countries is rich in history, culture, and 
diversity, and also possesses the intellectual and scientific potential to lead in sustainable development.  
 
Dear Audience,  
Pakistan, like many of our brotherly countries, is aware of the vulnerabilities associated with the Water-
Energy-Food-Ecosystem Nexus. We have experienced first-hand the impacts of climate change, resource 
depletion, and environmental degradation. Yet, we also recognize the power of resilience, adaptation, 
and sustainable practices. It is through platforms like the IAS conference that we can exchange best 
practices, foster innovation, and build partnerships that are crucial for our collective resilience. I am 
confident that the deliberations and insights shared during this conference will pave the way for 
innovative solutions and actionable policies that address these interlinked challenges. 
 
Ladies and Gentlemen 
At this occasion, I take the opportunity to say a few words about the Pakistan Academy of Sciences 
known as PAS. The Academy was established in 1953, comprises of over 100 distinguished scientists 
and academicians in basic and applied sciences. The Academy aims to foster collaboration among 
scientists, technologists, and philanthropists to advance research and innovation and represents Pakistan 
among the global science academies. Its collaborations with international science academies have led to 
several scientific, academic, and development initiatives. PAS also serves to facilitate interaction between 
the public, the policymakers, and the media vis a vis scientific trends and innovations and hosts a very 



viable Scientific Advice to Government Unit at this Secretariat for evaluation and upgradations of 
national policies of importance for socioeconomic development. 
 
Dear Audience 
Finally, I once again welcome you to this IAS-PAS scientific event. 
This 3-Day event is spread into 8 technical sessions comprising of keynote lectures, panel discussions 
and presentations.  I urge all participants to engage deeply in the discussions, share your invaluable 
knowledge, and collaborate towards a shared goal. Let us reaffirm our commitment to scientific 
excellence, sustainable development, and the security of our future generations. Together, we can turn 
challenges into opportunities and secure a prosperous and sustainable future for all OIC countries. 
May this conference be a resounding success. 
I thank you for your kind attention 
May Allah bless you all. 



CALL TO EARTH 
ADDRESS OF H.E. PROF. ADNAN BADRAN 

PRESIDENT, ISLAMIC WORLD ACADEMY OF SCIENCES (IAS) 
 

 
 

 
Dear Fellow Scientists 
Ladies and Gentlemen 

On behalf of IAS, I wish to thank the Pakistan Academy of Sciences for hosting our 25th IAS 
conference entitled “Water-Energy-Food-Ecosystem Nexus for the Security of the OIC 
Countries”. 

 

Also, I wish to thank the President of Pakistan for his patronage of our conference. 
 
Dear Colleagues: 

Breaking the stereotype and style of traditional introductory opening address, I decided instead, to 
present to you the dialogue I had with Mother Nature concerning the theme of this conference 
“Water-Energy-Food-Ecosystem Nexus for the Security of the OIC Countries”. 
 
Calling on Mother Nature, I had the following dialogue: 
 

• Mother Nature,  
 
tell me since the Rio Earth Summit 1992, how do you assess your ecosphere? 
 

• Her reply:  
 
Miserable, my natural ecosphere and ecosystems are degrading, (Rio+10) of consequent summits 
should be called (Rio-10). Co2 is on the increase causing greenhouse effect of heat and climate change.  
 
Glaciers in poles are melting raising the sea level drowning coastal zones and polluting fresh water 
aquifers by seeping sea waters where delta may disappear.  
 



Land, oceans, freshwater are increasingly polluted. Science and technology should deliver solutions to 
stop turning my beautiful planet into charcoaled dead planet. Look at the piles of nuclear weapons 
accumulated across my land, they are enough to erase my planet and its biodiversity including Homo-
sapiens. Desertification and deforestation are on the increase, poverty particularly in LDCs, is draining 
my resources. Finding enough food will be a major problem. Wars and conflicts are killing civilians 
including women and children, and destroying infrastructure of man and biosphere, (MAB). 
Selfishness of powerful rich countries contradicts a policy of share and care. 
 

• Then I asked:  
 
But Mother Nature, look at countries of the world meeting in the UN, to solve world problems. They 
put an SDGs agenda to achieve reforms by 2030. 
 

• Mother Nature replied:  
 
You must be joking, how reforms could be made by those self-centered with their veto which is used 
to stop any resolution not in their favor and self-interest. Look at one superpower country used to be 
a heaven and refuge for the obsessed and suppressed migrants, and was called “land of the free” is 
turning now to be “land of the greed” 
 

• Then I asked:  
 
Mother Nature, why you don’t do anything about it? 
 

• Mother Nature replied:  
 
You must be dreaming, I’ve been sending many signals of natural disasters: cyclones, tornados, storms, 
heatwaves, fires, floods, droughts, climate change, to shake them and wake them up, to stop man-
made disasters, but apparently, they are deaf, shortsighted, looking for immediate gains and do not 
care of having a healthy well-balanced nature for future generations. 
 

• Then I asked Mother Nature: 
 
What do you think of our IAS science platform taking priority on “Water-Energy-Food Security 
Nexus” for all. 

• Mother Nature replied:  
 
Yes IAS, I have been following your declarations after each annual conference and recommended 
solutions, to preserve my nature and manage natural and human resources and preserve my planet 
using Frontier areas of science and creating knowledge for all. 
 
Your WEFE conference is a corner stone and a pillar of sustainability for achieving the UN SDGs to 
alleviate poverty and achieve economical and social order for all. But look dear IAS, you must be 
dreaming again, decision-makers do not read your declarations.  
 



There is a gap between academia and policy makers. Politicians do not read, they love to talk. They 
are busy in arranging for their re-election. They want to lead and dominate, not to share, my planet 
with its beauty of natural resources, which will fade away, due to self-interest policy. 
 
Then lastly, I asked Mother Nature: 
 
When do you think that, one day will come to have world’s people living in harmony together and 
achieving sustainable development for succeeding generations. 
 
Mother Nature with running tears pouring on her face looked at me sadly and replied “not in my 
lifetime”. 
 



INAUGURAL ADDRESS OF H.E SENATOR SHERRY REHMAN  

NOMINEE OF THE PRESIDENT OF THE ISLAMIC REPUBLIC OF 

PAKISTAN  
 

 
 

H.E. Prof. Dr. Adnan Badran, President Islamic World Academy of Sciences 
Prof. Dr. Kauser Abdullah Malik, President Pakistan Academy of Sciences 
Prof. Dr. Mukhtar Ahmad, Chairman Higher Education Commission 
Honorable Guests,  
Distinguished Scholars,  
Ladies & Gentlemen  
 
Assalam-u-Alaikum and a very warm welcome to all of you.  
It is indeed a profound honour and privilege to address this distinguished assembly of scholars 
and academicians on behalf of the President Islamic Republic of Pakistan at the 25th IAS Scientific 
Conference of the Islamic World Academy of Sciences held here today in collaboration with the 
Pakistan Academy of Sciences, Islamabad.  
 
At this occasion, I wish to extend my deepest gratitude to the organizers of the conference both 
from Islamic World Academy of Sciences (IAS) and Pakistan Academy of Sciences (PAS) for 
bringing us all together to discuss a topic of paramount importance that is: “Water-Energy-Food-
Ecosystem Nexus for the Security of the OIC Countries.” 
 
We gather here in Islamabad at a time when the world is grappling with complex and interwoven 
challenges. The nexus of water, energy, food, and ecosystems is central to our quest for sustainable 
development and security. The Islamic world, rich in history and potential, faces unique challenges 
that necessitate innovative and collaborative solutions. 
 
We need to understand the Significance of the “Water-Energy-Food-Ecosystem Nexus”.  The 
interdependencies within the water-energy-food-ecosystem nexus are profound and multifaceted. 
Water is indispensable for agriculture, energy production, and maintaining ecosystems. Energy 
drives water extraction, treatment, and distribution, as well as food production and processing. 
Food security hinges on the availability of water and energy, while ecosystems provide essential 
services that underpin these sectors. Addressing these interconnections is critical for several 
reasons and specially for three reasons of great significance, namely: 
 

1. Resource Efficiency: Optimizing the use of water, energy, and food resources enhances 
efficiency, reduces waste, and boosts productivity. 



2. Sustainability: A holistic approach ensures that our development does not compromise the 
needs of future generations. 
3. Resilience: Integrated management strengthens resilience against climate change, economic 
volatility, and geopolitical instability. 

 
At this moment, we also need to address the challenges in the OIC Countries. The OIC countries 
face unique challenges in managing this nexus. Many of our member states are characterized by 
arid and semi-arid climates, limited water resources, and rapidly growing populations. These 
challenges are further compounded by political instability and economic constraints. Four of these 
challenges are quite important to be shared and addressed. These include:  
 

1. Water Scarcity: Many OIC countries are among the most water-scarce in the world. 
Efficient water management, including technologies such as desalination, wastewater treatment, 
and rainwater harvesting, is crucial. 
2. Energy Access and Sustainability: Ensuring access to affordable, reliable, sustainable, and 
modern energy is essential. Investing in renewable energy sources like solar and wind power is 
imperative. 
3. Food Security: Achieving food security amidst climate change and limited arable land 
requires innovation in agricultural practices, including smart agriculture and biotechnology. 
4. Ecosystem Preservation: Protecting our ecosystems is vital for maintaining the services 
they provide, such as water purification, flood control, and biodiversity. 

 
To tackle these challenges, we must adopt comprehensive strategies and integrated approaches 
such as the following: 
 

1. Integrated Policies and Governance: Policies must recognize and address the 
interdependencies within the nexus. Cross-sectoral governance frameworks can facilitate better 
coordination and decision-making. 
2. Technology and Innovation: Embracing technological advancements and fostering 
innovation can drive efficiencies and open new avenues for sustainable resource management. 
3. Capacity Building and Education: Investing in human capital through education and 
training programs will equip our societies with the skills needed to implement and sustain 
integrated management practices. 
4. Regional Cooperation: Strengthening regional cooperation can help share best practices, 
pool resources, and address transboundary challenges effectively. 

 
Ladies and Gentlemen: 
At this point, I wish to congratulate both the Islamic World Academy of Sciences (IAS) and the 
Pakistan Academy of Sciences (PAS) for demonstrating their deterministic role for the betterment 
of OIC region by organizing this important Conference in Islamabad.  The collaboration between 
the Islamic World Academy of Sciences and the Pakistan Academy of Sciences exemplifies the 
power of unity and shared vision. I believe that by working together, both IAS and PAS can 
leverage the collective expertise, knowledge, and resources to address these pressing issues. I am 
confident that the partnership of IAS and PAS would certainly serve as a model for other nations 
and institutions, demonstrating the benefits of cooperation and mutual support. 
 
Dear Audience 
As we engage in discussions and deliberations over the next few days, let us remain steadfast in 
our commitment to finding integrated and sustainable solutions. The Water-Energy-Food-
Ecosystem Nexus is not merely a theoretical construct; it is a critical pathway to securing the future 
of our nations. I am confident that through our collective wisdom, dedication, and collaborative 



efforts, we can pave the way for a future where our resources are managed sustainably, our 
ecosystems are preserved, and our people thrive. I hope that you will participate in the deliberations 
of this conference with full zeal and enthusiasm. 
 
I thank both IAS and PAS for inviting me to speak at this occasion. I happily inaugurate this event 
and I wish you all a very productive and successful conference.  
 
I thank you all for your very kind attention. 
 
May Allah bless you all. 
 



INAUGURAL ADDRESS OF 
HIS EXCELLENCY SYED YOUSUF RAZA GILLANI 

CHAIRMAN, SENATE OF PAKISTAN 
 

 
 

Dr. Adnan Badran, President, Islamic World Academy of Sciences, 
Dr. Kauser Abdullah Malik, President Pakistan Academy of Sciences, 
Senator Sherry Rehman, 
Dr. M. Aslam Baig, Secretary General of the Pakistan Academy of Sciences, 
Distinguished Scientists, Researchers and Guests, 
Ladies and Gentlemen. 
 
Assalam-o-Alaikum and a very good morning to all.  
I am delighted to be here today at this prestigious event jointly organized by the Islamic World 
Academy of Sciences (IAS) and the Pakistan Academy of Science (PAS). The conference's focus on 
addressing the issues of water-energy-food ecosystems for the security of the OIC countries is very 
pertinent and relevant for our shared future. 
 
I convey my deepest appreciation and acknowledgment to the Islamic World Academy of Sciences 
(IAS) and Pakistan Academy of Sciences (PAS) for their efforts toward promoting scientific excellence 
and innovation as an engine to drive socioeconomic progress. Your work and collaborative efforts are 
vital for sustainable and inclusive development, as well as prosperity of the people of OIC nations. I 
also deem it very promising and reassuring that the IAS enjoys the patronage of His Royal Highness 
Prince EI-Hassan bin Talal of Jordan and His Excellency Asif Ali Zardari, President of the Islamic -
Republic of Pakistan. This high-level political patronage highlights the significance our leaders attach 
to scientific collaboration and innovation, which are essential for the prosperity of the Ummah. 
Enhancing collaboration between OlC nations is imperative to addressing and resolving all common 
challenges.  
 
Ladies and Gentlemen! 
The definition of national security is evolving beyond traditional military threats to include a broader 
range of issues. The modern discourse now also encompasses threats to water, food, energy and the 
environment as matters of national security.  
 
This is in recognition of the fact that addressing and resolving these emerging challenges is critical to 
a nation's development, stability, survival, and security. The security of water, food, and energy 



resources is paramount to securing the future of coming generations. The situation is particularly acute 
in the OIC countries, where rapid population growth, urbanization, and environmental degradation 
are putting immense pressure on our natural resources. 
 
In Pakistan, we are acutely cognizant of these issues. Given that agriculture plays a pivotal role in 
Pakistan's economy, water is critical to our agricultural productivity and overall food security. Similarly, 
energy, being the backbone of industrialization, is essential for increasing exports and driving 
economic growth. 
 
The water-energy-food nexus is, therefore, central to the progress and prosperity of Pakistan and the 
Muslim Ummah as a whole. Addressing the aforementioned challenges and their timely resolution is 
also crucial for achieving the Sustainable Development Goals (SDGs). These goals offer a 
comprehensive framework to transform adversity into opportunity and foster innovation and 
research, essential for the advancement and well-being of nations. 
 
The issues that this conference aims to highlight and address are cross-cutting and not confined to a 
single region or country. Therefore, it is our collective responsibility to combine our synergies and 
build partnerships to not only address these issues effectively, but also help fulfill our national 
commitment to SDGs. 
 
Ladies and Gentlemen! 
I have always been an avid proponent of proactive policies and initiatives that promote sustainable 
development and ensure equitable distribution of resources. 
 
My stance is clear: science and technology must serve as a pivotal for social justice and economic 
empowerment. 
 
During my tenure as the Prime Minister of Pakistan, my government was dedicated to addressing 
these critical challenges head-on. 
 
One of the most impactful initiatives was the national tree plantation campaign, which aimed at 
combating climate change and improving biodiversity through increased forestation. The project's 
success has globally, demonstrating been recognized Our commitment to environmental sustainability 
and climate resilience. Such initiatives highlight the importance of proactive action to ensure that all 
citizens benefit from sustainable development. 
 
To this end, our government also implemented comprehensive climate change policies aimed at 
building resilience and mitigating the impacts of climate change. 
 
The National Climate Change Policy, conceived and adopted during my tenure as Prime Minister, 
provided a framework for integrating climate considerations into national development planning. 
 
This policy outlines measures to enhance water resource management, promote renewable energy and 
strengthen disaster risk management. I take immense pride in the fact that many climate-related 
projects by successive governments stemmed from the foundational work laid down by this policy. 
 
Ladies and Gentlemen! 
I envision a future for OIC nations whereby: 



- Scientific research drives sustainable development; 

- Whereby innovation addresses environmental, food, water and energy related challenges, 

- And whereby every citizen has the opportunity to contribute to and benefit from scientific 
advancements. 

 
This vision demands sharing of expertise, resources and scientific innovations to build up collective 
resilience and response since the challenges we face transcend national borders and require concerted 
action. 
 
The forum of parliament, by virtue of its constitutional authority, can play a pivotal role in ensuring 
that policies and laws are effectively formulated and implemented in line with our national aspirations 
and international commitments. 
 
In this regard, I strongly urge the Parliamentary Union of OIC Member Countries (PUIC) to 
proactively push sustainable development agendas through legislative interventions, House debates 
and relevant parliamentary committees. This we must prioritize to ensure that our policies and laws 
are aligned with the principles of innovation and sustainability. 
 
The PUIC members also need to promote ‘Science Diplomacy’ by initiating collaborative initiatives 
and sharing of good practices between parliaments, friendship groups and relevant committees. 
 
This can be a game changer in our common endeavour to enhance national food, water, energy and 
environmental security. 
 
As the Chairman of the Senate of Pakistan, I reaffirm our commitment to prioritizing our national 
response, especially proactive parliamentary action, to foster scientific research and innovation as a 
vehicle for inclusive development and growth. 
 
I also urge forums like Pakistan Academy of Sciences and the Islamic World Academy of Sciences to 
strengthen OlC countries' scientific research capabilities to not only help advance national interests, 
but also contribute to the betterment and prosperity of entire Ummah. 
 
I look forward to more collaborative ventures in the future to support interdisciplinary cooperation, 
imbibing scientific knowledge on common challenges and opportunities in the public and policy 
domains, and promoting science diplomacy to advance the common good and address shared 
challenges.  
 
Ladies and Gentlemen! 
I also take this opportunity to share a few recommendations to further our common goals in science, 
technology and sustainable development. 
 
Firstly, we must prioritize Good Governance for effective management and strengthening of our 
national institutions for optimum action and performance to meet all challenges. By fostering 
innovation within both the public and private sectors, we can improve efficiency and build public 
trust. This approach can help lay a strong foundation for sustainable progress. 
 



Another step in the right direction will be incentivizing sustainable practices by implementing 
subsidies, tax breaks, and grants for sustainable agriculture, renewable energy, and water conservation 
technologies. By aligning economic incentives with our sustainability goals, we can make 
environmentally-friendly practices economically viable for businesses and individuals, thus driving 
green growth and ensuring long-term environmental health. 
 
Lastly, I set great store by financial support in the form of grants and low-interest loans for research 
and development in clean energy, climate resilience and advanced agricultural techniques. 
 
By supporting researchers, startups, and companies, we can accelerate the development and 
deployment of sustainable technologies, which are crucial for addressing the emerging challenges we 
face. 
 
In closing, let us all renew our commitment to the pursuit of knowledge and innovation. Let us work 
together to create a brighter, safe and sustainable future for OIC countries. 
May Allah Almighty help us in our endeavours. 
 
Thank you. 



MESSAGE
*
 FROM HRH PRINCE EL-HASSAN BIN TALAL 

FOUNDING PATRON OF THE ISLAMIC WORLD ACADEMY OF 

SCIENCES (IAS) 
 

 
 

Distinguished guests, fellow scientists, ladies and gentlemen, 

It is a privilege to speak to you today as we represent a diverse array of countries, organizations, 

and disciplines, gathered here to explore solutions through science and technology research 

and development. This conference is united by a vital priority—the Water-Energy-Food-

Ecosystem Nexus, crucial for the security of OIC countries. 

 

I am profoundly grateful to His Excellency, the President of Pakistan, for his patronage of this 

conference here in Islamabad, and I extend my thanks to the Pakistan Academy of Sciences 

for graciously hosting us. 

 

I am deeply concerned by the global shift towards material-greedy policies at the expense of 

our fundamental values—liberty, justice, dignity—and the resulting social and environmental 

challenges. Our world is increasingly marred by man-made disasters, wars, climate change, 

desertification, and the destruction of our biodiversity. These crises not only threaten our 

infrastructure and social fabric through discrimination and racism but also exacerbate the 

struggles for resources, leading to conflicts and mass casualties. 

 

Most Islamic countries are diligently striving, albeit with varied success, to foster societies 

rooted in knowledge, ethics, and hard work, where every individual can lead a decent life. 

However, we face formidable challenges across social, economic, cultural, and environmental 

dimensions. There is no alternative but to unite as scientists and policymakers, dedicating 

ourselves without reserve to overcome these obstacles. 

 

                                                           
* Delivered by Prof. Adnan Badran, President, IAS. 



This concern is particularly acute in the Middle East, where the refugee crisis has worsened 

dramatically over the past year, compounding the already complex socio-economic and 

environmental landscape. The unfolding tragedies in Palestine and Sudan, with the looming 

threat of displacement for over two million people, illustrate the dire consequences of ignoring 

the intricate Water-Energy-Food nexus.  

 

In the MENA region alone, there are 103 refugee camps struggling with access to basic 

necessities like water, electricity, and food—not only in the camps but also in host 

communities. The recent cutbacks in funding to crucial international support organizations 

like UNRWA highlight the fragility of the systems intended to uphold human dignity and 

solidarity. As members of the Islamic world, it is our duty to ensure that no one is left behind, 

particularly the most vulnerable, by enhancing support and ensuring their safety and dignity 

through better resource management and policies. 

 

Reliable data is essential for scientists searching for solutions and for safeguarding our interests 

in multilateral negotiations on climate change, environmental protection, and sustainable 

development. Since the Paris Agreement's adoption in 2015, there has been a marked increase 

in countries committing to carbon neutrality, paralleled by a global surge in demand for metals 

and minerals for green energy initiatives. It is crucial for OIC members to establish a robust, 

collective digital mining database. This will enable us to effectively participate in the global 

energy transition and achieve emissions neutrality. 

 

The Arabian Nubian Shield, with its exceptional geological features, stands as a highly 

prospective yet underexplored region, rich in minerals critical for the energy transition 

necessary to achieve carbon neutrality. This region holds the key to transforming the future of 

green energy within the Islamic world. By harnessing these resources through a coordinated 

and sustainable approach, OIC countries can lead in the global shift towards green energy, 

simultaneously fostering economic growth and environmental sustainability. 

 

Water, the resource upon which all life depends, is becoming increasingly scarce in many 

countries of the Islamic world. This scarcity is driven by a combination of rising demand, rapid 

population growth, improvements in living standards, and inefficient water management and 

utilization practices. Furthermore, the challenge is exacerbated by the geopolitics of 

international rivers originating in upstream countries. Conflicts over water resources are 

emerging among nations under these pressures.  

 

In regions like the Arab world, where 80% of water is used for agriculture, innovative 

approaches are essential. We must prioritize the conservation of water and enhance 

agricultural productivity through advanced science and technology, ensuring that industrial 

and household demands are met sustainably. For some nations, these challenges are 



compounded by economic constraints that limit their ability to import essential energy and 

food supplies. 

 

Science-based evidence is indispensable for water diplomacy, building confidence, and 

fostering trust among nations. It promotes cooperation and helps prevent conflicts over 

shared resources. Today, 263 river basins and countless aquifers cross the political boundaries 

of multiple states, defining them as transboundary water resources. These shared basins cover 

45% of the earth’s land surface, support 40% of its population, and account for 60% of the 

world’s river flow. Identifying and understanding the Water, Energy, Food, and Ecosystem 

(WEFE) nexus within these basins can create incentives for cooperation. By developing 

thematic projects that focus on regional benefits and shared goals, we can build confidence 

and encourage a collaborative approach. Ultimately, a comprehensive and integrated approach 

to the WEFE nexus is critical for the sustainable economic and social development of entire 

regions, promoting a green economy and fostering interdependence that benefits all nations 

involved. 

 

To achieve this, our path forward must foster broader, more diverse regional Nexus dialogues. 

These dialogues should include political leaders, decision-makers from various WEFE sectors, 

and users of these resources. Together, we will build harmony and realize collective benefits, 

creating a Nexus that serves everyone effectively. Our collaborative efforts will not only solve 

immediate challenges but also pave the way for sustainable development across our regions. 
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University of Karachi, Pakistan 

 

The future of the Islamic world lies in the giving of the 
highest national development priorities to education, 
science, technology and innovation. The beginning made by 
Pakistan during 2000-2008 when I was Federal Minister of 
Science and Technology/Chairman Higher Education 
Commission (HEC) has been designated as a model for 
other developing countries by the Royal Society (London) in 
a book entitled “A New Golden Age?”.  The remarkable 
developments in the higher education sector, triggered by 

the higher education reforms introduced by us in Pakistan during 2002-2008, have led to 
an unprecedented growth in high quality research publications in Pakistan. The focus of 
the HEC reforms under my stewardship was to improve the quality of higher education 
and research, provide greater access to higher education, and provide education relevant 
to national needs and international demands.  The establishment of the Pakistan Education 
and Research Network (PERN) in 2004 brought a revolution by providing free access of 
65,000 textbooks and 25,000 international journals to students, teachers and researchers. 
The single biggest contribution to the improvement of the higher education research 
environment was the emphasis of the HEC programmes on the development and 
absorption of high-quality faculty. Thousands of our brightest students were selected and 
sent abroad for training at PhD and post-doctoral levels to leading universities of the world 
in USA, UK, Germany, France, Sweden, Australia and Austria. The world’s largest 
Fulbright program was initiated with 50% of the funds being invested by Pakistan. Pakistan 
was about 400% behind India in research output on a per capita basis but overtook India 
in 2017 and was about 15% ahead of India by 2018---- no mean achievement. A satellite 
(Paksat 1) was placed in space with some of its capacity directed to education. The rapid 
progress made by Pakistan set off alarm bells in India. The Indian Prime Minister was given 
a formal presentation regarding the programmes that I had launched as Chairman HEC. 
This was reported on 22nd July 2006 in India’s man English newspaper Hindustan Times 
on 23rd July 2006 (article headed “Pak Threat to Indian Science” by Neha Mehta). Neutral 
international observers reviewed these programmes. Comprehensive reports applauding 
them were written by the World Bank, British Council, The role of higher education, 
science and technology has now become central to socio-economic development. The 
stunning developments in artificial intelligence, new materials, energy storage systems, 
biotechnology, gene editing, regenerative medicine, and other disruptive innovations are 
changing the landscape of businesses of today and tomorrow. Some of these developments 
will be described 
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Innovation Determines Progress

Socio-economic development is no longer 
dependent on natural resources (eg.Japan, 
European countries)

KNOWLEDGE is now  the main driving 
force of world economies 

China

Singapore

Korea

Taiwan





The Triple Helix : Knowledge 

Economy: Singapore

 Small country ---865 sq km (population 5 million)

 No natural resources: focus ONLY on human resources 
and high tech manufacturing/exports

Lee Kwan Yew: Leadership !!!!!!

Mobilization of its human capital

 Exports: $ 400 Bln

 GDP : $ 467 Billion Through extensive growth in its high 
technology manufacturing industries





Korean & Austrian 

Strategies

 Korean Minister of Education/Science is Deputy 

Prime Minister of Korea

 Austrian Minister of Science is also Minister for 

Economic Affairs as well as Deputy Prime Minister 

of Austria 



Impact of just one 

institution----MIT

 MIT graduates and faculty have founded 11,000 

companies

 Employ: 1.1 million people

 Annual Sales: $2000 billion

 Collectively these companies are equivalent to 

the 11th largest economy in the World!

http://www.kauffman.org/what-we-

do/research/2009/08/entrepreneurial-impact-the-

role-of-mit



 Recent 

Advances in   

Energy / Food / 

Water



ENERGY

Solar Cells with Above 40% Efficiency: 

Sharp Corporation has developed new types of 
compound solar cells with efficiencies of over 40 
%. This was achieved by replacing the germanium 
base layer by indium gallium arsenide.

 “Photon Enhanced Thermionic Emission”, (PETE) 
can work at high temperatures, unlike currently 
available solar cells, and its utilisation of light 
and heat (produced by solar radiation) can 
increase the efficiency of the new solar cells to 
above 50% (Nick Melosh and coworkers at Stanford 
University)



Organic Semiconductors in Solar 

Panels (Quantum Effects!)

 Non-silicon based solar cells (Carbon based Non Fullerene Acceptors)

 Efficiency up to 20%

 Can be deposited as paints on glass windows or external walls of 

buildings

 Can be used to create transparent solar panels or in specific colours

 Much cheaper than silicon-based materials

 K. Rijal etal, Advanced Materials, 19th May 2024 (University 

of Kansas, USA)



INTERNATIONAL THERMONUCLEAR 

EXPERIMENTAL REACTOR (ITER) 



Sun on Earth --- Plasma 

Generated for 6 Minutes !
 In another Tokamak type reactor in South of France (WEST) a major 

breakthrough was achieved in May 2024 ----plasma generated for 6 

minutes

U.S. scientists have achieved net energy gain in a fusion reaction at 

the Lawrence Livermore National Laboratory

 Challenge--- generate it for hours

 --- produce more energy output than input !



ENERGY: Hydrogen from Water

 The cleavage of water molecule with catalysts to 

produce hydrogen is an exciting challenge. 
Platinum works but is expensive.

 Scientists at UC Berkley’s chemistry department 

have recently reported a cheap molybdenum 

catalyst that is seventy times cheaper, and which 

promises to be used in industry



Hydrogen Powered Taxi --- 840 km 

Range ( Joby Aviation, USA, 20th July, 

2024)



Photocatalytic Water 

Splitting

 Photocatalytic water splitting is a process that 

uses photocatalysis for 
the dissociation of water (H2O) into hydrogen (H2) 

and oxygen (O2). The inputs are light energy 

(photons), water, and a catalyst(s).

 An Indium gallium nitride (InxGa1-xN) 

photocatalyst achieved a solar-to-hydrogen 

efficiency of 9.2% from pure water and 

concentrated sunlight.

https://en.wikipedia.org/wiki/Photocatalysis
https://en.wikipedia.org/wiki/Dissociation_(chemistry)
https://en.wikipedia.org/wiki/Water
https://en.wikipedia.org/wiki/Hydrogen
https://en.wikipedia.org/wiki/Oxygen
https://en.wikipedia.org/wiki/Photons
https://en.wikipedia.org/wiki/Catalyst
https://en.wikipedia.org/wiki/Indium_gallium_nitride
https://en.wikipedia.org/wiki/Indium
https://en.wikipedia.org/wiki/Gallium
https://en.wikipedia.org/wiki/Nitrogen


Driving Cars 

with Old 
Newspapers

Energy from Waste Paper --- Cellulose: Scientists at 

U.S. Department of Energy's BioEnergy

Science Center (BESC) have succeeded 

in converting cellulose directly into 

isobutanol using a genetically modified 

strain of a cellulose - degrading microbe 

(Clostridium cellulolyticum)--- isobutanol

can be used 100% as car fuel



Quantum Dot Lights ---

Next Generation Bulbs



Food / Agriculture Based 

on Sea Water

 Identification of Genes in Sea Weeds that 
create salt tolerance

 Insertion of salt resistant Genes into Crops

 Growing Crops in Sea Water !

• Use of Edible and Nutritious Sea 
Vegetables:

1) Aonori, 2) Arame 3) Badderlocks,4) Dulse

• 5) Gim/Nori ,6) Guso/Eucheuma 7) Hijiki 8) Irish Moss 9) Kombu 10) 
Oarweed 11) Ogonori 12) Sea Grapes 13) Sea Lettuce

• 14) Wakame

https://www.nutritionadvance.com/sea-vegetables/#h-1-aonori
https://www.nutritionadvance.com/sea-vegetables/#h-2-arame
https://www.nutritionadvance.com/sea-vegetables/#h-3-badderlocks
https://www.nutritionadvance.com/sea-vegetables/#h-4-dulse
https://www.nutritionadvance.com/sea-vegetables/#h-5-gim-nori
https://www.nutritionadvance.com/sea-vegetables/#h-6-guso-eucheuma
https://www.nutritionadvance.com/sea-vegetables/#h-7-hijiki
https://www.nutritionadvance.com/sea-vegetables/#h-8-irish-moss
https://www.nutritionadvance.com/sea-vegetables/#h-9-kombu
https://www.nutritionadvance.com/sea-vegetables/#h-10-oarweed
https://www.nutritionadvance.com/sea-vegetables/#h-11-ogonori
https://www.nutritionadvance.com/sea-vegetables/#h-12-sea-grapes
https://www.nutritionadvance.com/sea-vegetables/#h-13-sea-lettuce
https://www.nutritionadvance.com/sea-vegetables/#h-14-wakame


Advanced Agriculture
Precision Agriculture: 
Smart irrigation systems Utilize GPS and IoT sensors to monitor crop 

conditions, soil quality, and weather patterns. These systems help conserve 

water and ensure crops receive the right amount at the right time.

Drones:

Used for crop monitoring, soil analysis, 

irrigation management, and even planting seeds. 

Drones provide real-time data and high-resolution images that help 
farmers make informed decisions.

Autonomous Tractors and Equipment:

These self-driving machines can perform tasks like plowing, planting, 

and harvesting with minimal human intervention. They improve efficiency 

and reduce labor costs.



Advanced Agriculture
Vertical Farming: 

Involves growing crops in vertically stacked layers, often in controlled 

indoor environments. This method maximizes space use and reduces 

water  consumption and pesticide use.

CRISPR and Genetic Engineering: 

Gene-editing technologies like CRISPR allow for precise modifications 

of crops to improve yield, resistance to pests and diseases, and 

adaptability to  climate changes.

Agro Robots:

Robots designed for specific agricultural tasks, such as planting, 

weeding, and harvesting. These robots can work continuously and 

precisely, increasing productivity and reducing labor costs.



Advanced Agriculture
Blockchain Technology:  
Enhances traceability and transparency in the supply chain. Farmers  

and consumers can track the journey of agricultural products from farm 

to table ensuring quality and authenticity.

Artificial Intelligence and Machine Learning: 

AI and ML algorithms analyze data from various sources (e.g.,  weather, 

soil conditions, crop health) to provide actionable insights, predictive 

analytics, and decision support for farmers.

Biotechnology and Biofertilizers: 

Use of biological systems and organisms to develop new farming  

practices and products. Biofertilizers improve soil fertility and crop yield 

without the adverse effects associated with chemical fertilizers.



Water Availability
Desalination: 

Advanced desalination technologies are becoming more energy-

efficient and cost-effective, providing a vital water source for arid 

regions.

Rainwater Harvesting Systems: 

Modern systems incorporate filtration and purification technologies 

to ensure the collected water is safe and suitable for use.

Drip Irrigation: 

Delivers water directly to the roots of plants through a network of 

pipes and emitters. This method minimizes water waste and 

evaporation,  making irrigation more efficient and conserving water.



Water Availability

Waste Water Recycling and Reuse Systems: 

Treats and recycles wastewater for reuse in agriculture and household 

activities. Technologies such as membrane bioreactors (MBRs) and 

advanced filtration systems ensure treated water is safe for reuse.

Atmospheric Water Generators (AWGs):  
Extracts water from the air using condensation techniques. These 
generators are particularly useful in humid regions and provide an 

alternative water source for both agricultural and household needs.

Groundwater Recharge Techniques:  
Managed aquifer recharge (MAR) to replenish groundwater supplies. 

These methods enhance the natural replenishment of aquifers



Water Availability

Solar-Powered Water Pumps:

Utilizes solar energy to power water pumps for irrigation and  

household use. These pumps are particularly beneficial in remote 

areas without access to electricity

Nanotechnology in Water Purification:

Employs nanomaterials and nanofilters to remove contaminants 

from water--- efficiently treat water at a molecular level, making it 

safe for agricultural and household use.

Water Management Software: 

Uses data analytics and machine learning to optimize water usage 

in  agriculture and households. 



Transforming the 

Research 

Landscape of Higher 

Education in 

Pakistan



Year Overall Agriculture Physics Biochem / 

Micro-

Biology

Chemical 

Engineering  

Economics 

2023 26 15 23 21 20 17

2010 43 34 39 42 43 35

2008 45 37 42 45 50 54

2006 47 40 49 49 53 74

2004 50 44 56 58 62 63

2002 49 46 57 56 61 96

2000 54 48 59 62 63 96

Research Ranking of Pakistan

➢ Source SCImogo http://scimagojr.com/index.php  





Comparative analysis of TTS/BPS faculty . 4 KPIs
Total faculty BPS 28106 (PhD 8377, Non PhD 19729)

TTS faculty 3599 (All PhDs) 

+ TTS-BPS Analysis for Years 2014-2018 

Key Performance Indicators TTS (3599 PhDs) BPS (8377 PhDs)

Intl. Publications 6171 2086

Intl. Citations 84280 23822

MPhil/PhDs Supervised 4164 2180

Research Grant Projects Secured 3032 681



Pakistan---An Exciting 

Beginning !!
 My appointment as  Federal Minister of Science & 

Technology/Information Technology& Telecom (2000) and 
later Chairman Higher Education Commission (2002-2008)

 6000% Increase in Development Budget of Science & 
Technology/IT Telecom Ministry and later 3500% increase 
in Dev. Budget of Higher Education

 HEC an autonomous  body reporting to PM

 Challenges: Quality, Access, Relevance



 Excite young minds about the  wonders of science  !

 Select and train the Brightest in top universities abroad

 Attract them back--- by creating an enabling environment :

 Salaries

 Research Funding

 Access to Literature 

 Free Access to Sophisticated Instrumentation

 Jobs on Arrival





Using Technology to Leap-

Frog!
 Pakistan Educational Research Network

 Digital Library Program

 PAKSAT 1 (Pakistan’s Educational 
Satellite)

 Pakistan’s International Video-
conferencing Network



Prof. Michael Rode, Chairman UN CSTD: “In no other country has the 

higher education sector seen such spectacular positive developments 

as that in Pakistan during the last six years.” 

Thomson Reuters (2016): “Pakistan has emerged as the country with the 

highest percentage of Highly Cited Papers compared with the BRIC 

countries (Brazil, Russia, India and China).”

ip-science.interest.thomsonreuters.com/incites-pakistan/



Presentation to Indian PM

“Pak threat to Indian 
science” --- Hindustan 
Times

Neha Mehta

New Delhi, July 23, 2006

“Pakistan may soon join China in giving India serious 
competition in science. Science is a lucrative 
profession in Pakistan”.



Glowing International 

Reviews---A Silent Revolution

 World Bank

 USAID

 British Council

 “Nature”--27th November 2007----

“The Paradox of Pakistan”

 “Nature” --28th August 2008--- “After 

Musharraf”

 “Nature”--- 3rd September 2009

 “Nature”----22nd September 2010



Book Published 2022 (Chapter 

5 on Pakistan Transformation)



Defying Gravity !

 National IT Policy formulated within 3 months of my 

appointment as Federal Minister ( year 2000)

 E Governance Programs Initiated 

 15 Year Tax holiday given for IT industry

 Engineering Sciences given priority --- NUST,  UET Lahore and 

COMSATS Inst Inf Tech among top universities in Pakistan



i-MOOCs

 Integrated Approach to MOOCs

 All courses integrated and arranged according to levels 

(school, college, university) and disciplines

www.lej4learning.com.pk





Research Commercialisation
 Visionary Technocrat Government

 Regular Foresight Exercises (Delphi etc)

 National Innovation Policy --- Integration across all Ministries with Clear 

Targets for “Manufacture and Export of High Tech (High Value added) 

Products

 Strong IPR

 Efficient Judicial System

 Access to Venture Capital

 Incentives to Private Sector Research



Research 

Commercialisation

 Incentives to Industry for Establishment of Export-

oriented High-Tech Industries

 Integration of Tech Parks into Universities

 Entrepreneurial Universities

 Technology Education

a) High quality vocational schools 

b) Technology Universities    (“Fachhochschule”)



New Kind of Entrepreneurial Hybrid

Technology / Engineering University 

 Fachhochscule ! (BS and MS in Applied Industrial Engineering)—
combined with:

 Postgraduate Engineering University with Centers of Excellence in 

Selected Fields

 Technology Park with Industrial  R and D 

 Split into 9 Portions (3 Austrian, 1 German,  5 Chinese Universities) : 

each department being developed in Partnership with different

Foreign University

 Students must spend 500 hours in industry



Engineering/Technology 

Hybrid University 
 Cherry Picking : Benefitting with the strengths of different specialised 

universities 

 Responsibilities of Foreign Partners: 

a) Train Faculty and Technicians

b) Ensure Quality Assurance (quality of lectures, research exams etc)

c) Provide Foreign Faculty for Lectures and Research

d) Ensure Linkages with Foreign Industry





FIRST “3 in 1” UNIVERISTY IN THE WORLD 
WITH

Fachhochschule
Technical Engineering University
Technology Park for Commercial 

Development

Nine Foreign Engineering Universities 
Participating

Each Department/Centre mentored by a 
different foreign engineering university 

Degree Awarding, 
Higher Education, 

Technical Institute 
set up in partnership

with nine 
leading universities 

of Austria, Germany and 
China

R
e

co
g

n
iz

e
d

 b
y



PDI Invitation

Research 
Committee

Low Hanging 
Fruits

Industrial 
Experts Review

Decision

➢39 Faculty 
Members 

➢47 Proposals

✓18 Incomplete 
Proposals 
Returned, 

✓29 Short listed 
for next stage

❖9 Proposals 
identified for 
next stage

❑5  Biotechnology

❑2 Products of AI

❑1 Product Energy

❑1 Product Mineral

Based on the 
industrial expert’s 

feedback, final 
decision made on 
PDI in Feb-2023

Commercial Product Development: Initiatives 



4
7

The University in Sialkot will be a hybrid model with two portions.

One portion will be the Fachhochschule (BS and MS) in collaboration with

Austria.

The other portion will be a postgraduate research portion (Mphil and

PhD/postdoctoral) in collaboration with China, Austria and other

countries.

THE GOLDEN INDUSTRIAL TRIANGLE ---- SIALKOT---- GUJRANWALA----

GUJRAT !!!!!!



The Exciting World of 

Emerging Technologies 

that are Reshaping the 

Global  Industrial 

Landscape and 

Financial Markets 





BIOTECHNOLOGY/

GENOMICS



Biotechnology

 Genomics:  tailoring new animal and plant 

species

 “Golden rice” with provitamin A, saving 

thousands of lives due to vitamin deficiency 

in children

 Growing crops round the year --- discovery 

of DET1 gene the “biological clock” in 

plants

 Luminescent Flowers (MIT : Light Bio). Future 

street lights / table lamps may be replaced 

by luminescent trees and plants



Genes of Luciferase from 

Fireflies/ Mushrooms 

inserted



CRISPR Engineered Immune Cells 

for Personalised Medicine
 CRISPR-Cas 9, -Cas12a and recently smaller TnpB (Transposon-

associated Ribonucleoprotein) for editing genes.



 Cas-8 can efficiently redirect the immune cells to recognize 
mutations in the patient’s own cancer cells. --- Exciting advance in 
immune therapy :“Non-viral precision T cell receptor replacement for 
personalized cell therapy”

• Foy et al. Nature, 10th Nov 2022 



Jamil ur Rahman Center for 

Genomics Research



Biotechnology

 Understanding and reversing the ageing process

1. Apoptosis

2. Telomere

3. Ageing Genes (4)

4. Oxygen radicals

Exciting advances: Resveratol, NAD, Metformin, 

Curcumin 



3D Printed Kidney !



Wearable Kidney Machine:

Wearable Artificial Kidney Completes 

First Clinical Trial,

Could Free People From Dialysis

 https://insight.jci.org/articles/view/86397

Prof. Jonathan Himmelfarb

University of Washington

https://insight.jci.org/articles/view/86397


Neuroscience: The 

Human Brain



Our Amazing Brain !

 The human brain---

 The most complex object of our universe--About 

80  Billion neurons

 Each neuron connected with some 10,000 other 

neurons 

 80 Billion x 10,000 plus synaptic connections (80 

trillion connections!) 



Telegraph.co.uk

Daily Telegraph

Sunday 31 August 2014

Electronic lollipop 'allows blind people to 
see with their tongues'

An electronic lollipop that enables blind people to see by 
using their tongue has been created by scientists.

Blind Seeing 

with the Tongue



BrainPort V 100
400 sensors each 

corresponding to 1 pixel



Maturation and circuit integration of
transplanted human cortical organoids, Revah,

•Felicity Gore, Pașca Nature, volume 610, pages319–326 

(2022)

Stanford Group grew miniature, simplified 
versions of the human brain from stem cells 
inside a lab, then later injected that tissue 
into the brains of newborn rats.
The chimeric mice were smarter than 
normal mice.

https://na01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.nature.com%2Farticles%2Fs41586-022-05277-w%23auth-Omer-Revah&data=05%7C01%7C%7C0afb491d273d4ffcd33808db6810e466%7C84df9e7fe9f640afb435aaaaaaaaaaaa%7C1%7C0%7C638218193977625606%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=NyRkFRHeAx9x0YJO%2Bj4FBhUweKgz5hfNhue9EUgStRg%3D&reserved=0
https://na01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.nature.com%2Farticles%2Fs41586-022-05277-w%23auth-Felicity-Gore&data=05%7C01%7C%7C0afb491d273d4ffcd33808db6810e466%7C84df9e7fe9f640afb435aaaaaaaaaaaa%7C1%7C0%7C638218193977625606%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=JUt%2B1uXU7%2Fq1wi7pELAMV8WJNxplMDlrJVmESHGGV8c%3D&reserved=0
https://na01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.nature.com%2Farticles%2Fs41586-022-05277-w%23auth-Sergiu_P_-Pa_ca&data=05%7C01%7C%7C0afb491d273d4ffcd33808db6810e466%7C84df9e7fe9f640afb435aaaaaaaaaaaa%7C1%7C0%7C638218193977625606%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=gJsJnB53PoZKo0IFpZsiXI6xBlp16AzZ8D3aMB8Y9Ic%3D&reserved=0


Smarter Mice have been created by engrafting 
pluripotent stem cell-derived progenitor cells 
into the neonatal mouse brain.



Picture of brain as seen through functional magnetic resonance 

imaging or fMRI. This particular subject is taxing his neurons with a 
working memory task—those sunny orange specks represent 

brain activity related to the task. fMRI images show the brain 

according to changes in blood oxygen level, a proxy for degree 

of mental activity. Blood Oxygen-Level Imaging (BOLD) 
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https://blogs.scientificamerican.com/observations/2010/05/16/new-evidence-that-fmri-experiments-are-valid-measure-of-neuron-activity/


Neuralink: Elon Musk

 Elon Musk's brain-implant company Neuralink on Thursday 
said the U.S. Food and Drug Administration (FDA) had given 
the green light to its first-in-human clinical trial in May 
2023, a critical milestone

 Musk envisions brain implants could cure a range of 
conditions including obesity, autism, depression and 
schizophrenia as well as enabling web browsing and 
telepathy.



Artificial Intelligence
Applications in Health, 

Agriculture and Energy

Projected Impact 15.6 Trillion 

Dollars by 2025 !!!



Generative AI is poised to unleash the next wave of 
productivity.

According to Forbes Advisor Survey, 73% 
of businesses using AI-powered chatbots for 
instant messaging.

 Moreover, 61% of companies use AI to 
optimize emails, while 55% deploy AI for 
personalized services, such as product 
recommendations.

https://www.forbes.com/advisor/business/software/what-is-a-chatbot/


AlphaFold 2 and 3 in Drug Discovery

 AlphaFold 2 (launched 2020) accurately predicts protein structures 

and already used by millions of researchers and used to make 

discoveries in areas such as malaria vaccines, cancer treatments 

and enzyme designs

 AlphaFold 3 launched in May 2024 predicts structures not only for 
proteins but for other biomolecules (DNA, RNA etc0 and interactions 

with ligands.

 AlphaFold server available for free



IBM’s Watson Artificial Intelligence

 Recommends Same Treatment as Doctors in 99% of Cancer 
Cases

 In 99 percent of the cases, Watson was able 
to recommend treatment plans that 
matched actual suggestions from 
oncologists. 

 Watson found treatment options human 
doctors missed in 30 percent of the cases. 

 Considered many research papers / clinical 
trials that human oncologists had not read.

 Lawyers may have difficulties in finding jobs 
in USA---IBM Watson Law Services



AI Combined with 

Quantum Computing

The revolution in AI  
(software) when 
combined with another 
fantastic revolution in 
Quantum Computing will 
transform civilisations in 
amazing ways

 Cracking of the most sophisticated digital codes in 
seconds

 Designing New Life Forms

 Personalised Medicine

 Origins of Universe



Telegraph.co.uk

Daily Telegraph

Sunday 31 August 2014

Electronic lollipop 'allows blind people to 
see with their tongues'

An electronic lollipop that enables blind people to see by 
using their tongue has been created by scientists.

Blind Seeing 

with the Tongue



BrainPort V 100
400 sensors each 

corresponding to 1 pixel



Molecular Basis of Thoughts

The Hydrogen Bonding Patterns Hypothesis 
(HBPH), first proposed by us in 2001  
envisages that the main mechanism required 
to store memories could involve the Post 
Translation Modification (PTM) of synaptic 
proteins (and nucleic acids) by hydrogen 
bonding. 



Molecular Basis of Thoughts

 According to this HBPH, the different types of learning 
and memory could be stored as specific hydrogen 
bonded molecular patterns of folded proteins by 
involving the hydroxyl groups (and NH groups) of sugar 
moieties of glycoproteins with other sugar moieties, or 
other biomolecules of the human brain.

 So according to this hypothesis, the ability of the brain 
to gather, store, manipulate and retrieve the memory is 
intrinsically related to the reconstruction of these 
hydrogen bonded network of folded protein patterns.





Recent Results Supporting Our 

Memory Hypothesis

 Protein folding (by hydrogen bonding) plays a critical role in 
memory processes------Certain chaperone proteins are involved in 
folding of plasticity-related proteins during long-lasting forms of 
memory and synaptic plasticity. 

 Regulation of chaperone protein gene expression by transcription 
factors, (such as Hspa5 gene, by Nr4a transcription factor), is 
important for the folding and synaptic trafficking of receptor 
proteins in the endoplasmic reticulum (ER). This is critical to 
synaptic plasticity and long-term memory.

Chatterjee, S.; Bahl, E.; Mukherjee, U.; Walsh,E.N.; Shetty, M.S.; Varnobaeys,L.Y.; 
Ledermank,J.D.;Giese,P.; Abel,T. Science Advances, 2022 8(12), 6063 DOI: 
10.1126/sciadv.abm6063

https://doi.org/10.1126/sciadv.abm6063


NEW 

MATERIALS



Disruptive Innovations in Industry

 Nanotechnology --- From stars to earth !!!—Harry Kroto / 

Richard Smalley

 Searching for Cyanoacetylenes in stars

 Tried to reproduce that chemistry in lab

 Nobel Prizes 1996



 The global nanotechnology market was valued at USD 79.14 billion in 
2023. The market is projected to be worth USD 91.18 billion in 2024 
and reach USD 332.73 billion by 2032



Nanotechnology

 Bullet proof paper: nanocellulose; stronger 

than steel; being used for making bullet proof 

jackets

 Nano filters: for purifying water

 Nano medicines: far more effective

 Nano electronics: minicomputers

 Bucky Balls



Pakistan’s Progress in 

Nanotechnology
 Formation of Nanotechnology Commission by Prof. Atta-

ur-Rahman (2001)

 Appointment of Dr. N. M. Butt (DG PINSTECH) as head of 
Nanotechnology Commission

 Release of 0.8 Bln rupees for projects

 Introduction of courses on nanotechnology in most 
universities

 Formation of Pakistan’s first dedicated Nanotechnology 
Research Center (ICCBS, Karachi University)





Metamaterials

 These  are new materials that can 

bend the rays of light away

 Materials Covered with them just 

DISAPPEAR!

 Objects behind them remain visible

 Harry Potter’s Disappearing Cloak is 

now a reality

 Being used for cloaking submarines, 

tanks etc



Fascinating New 

Materials

 Intelligent Materials: That remember their shape !

 Self-Healing Materials: NASA-funded research has 
created a material that could self-heal in 

seconds. Two layers of solid polymer sandwich a 

gel that with an ingredient that solidifies on 

contact with air (i.e. when one or both of the 

outer layers is damaged).

 Graphene: Two Nobel Prizes awarded

Mono layer of carbon atoms arranged in a honey 

comb structure. A strand 150 times thinner than a 

human hair is so strong that you could hang an 

elephant and it would not break---200 times stronger 

than steel





World’s First 3D Printed Jet 

Engine (Monash University, 

Australia)



E-Textiles!



Darkness of Ignorance

 126 Nobel Prizes have been awarded to faculty 

members of University of Cambridge --- 34 Nobel 
Prizes awarded to just one college (Trinity) of that 

University (2 Nobel Prizes to Sanger at Kings 

College)

We live, alas, in the 

Darkness of Superstition 

and  Ignorance



NUCLEAR MAGNETIC RESONANCE SPECTROMETERS



ICCBS – Awards and Honors
• Fellow of Royal Society (FRS) 2

• Mustafa (PBUH) Prize 2021 1

• UNESCO Science Prize 1

32 CIVIL AWARDS :

• Nishan-e-Imtiaz 1

• Hilal-e-Imtiaz 5

• Sitara-e-Imtiaz 13

• Tamgha-e-Imtiaz/Pride of Performance 13

• D. Sc. 10

• Khwarizmi International Award 5

• ECO Award and Prize 3

• IDB Prizes for Best Science Institution 2



1. International grants worth over $ 37 million were won:

(a) Germany DM 5.7 million

(b) USA $ 8.0 million

(c) UK £ 1.0 million

(d) Japan $ 23.0 million 

(e) Others    $ 3.0 million

2. Research projects worth another $ 12.5 million from WHO,  

OPCW, USAID, ONR, NSF (USA) and British Council have been 

completed.

INTERNATIONAL GRANTS



Academician Atta-ur-Rahman Belt 

and Road Traditional Medicine 

Research Center, Changsha, Hunan, China



Atta-ur-Rahman Institute of Natural 

Product Discovery, Malaysia 



Thanks                                                                       



MANAGING WATER-ENERGY-FOOD SECURITY-ECOSPHERE 

NEXUS 
 

ADNAN BADRAN  
President, Islamic World Academy of Sciences & 

Chancellor, University of Petra & 
Chairman of the Board of Trustees of the University of Jordan, Jordan 

 

Nature is at risk due to climate change, demography, 
unfriendly economy in a world of globalization, forced 
migration, and overtaxing and exploiting our natural 
resources to a level of irreversibility. In addition to mass 
destruction of the habitat of fauna and flora, not 
excluding eradication of Homo sapiens, their 
infrastructure and ecosystems. 
 
Intersectoral linkages are needed to achieve the SDGs 
17 goals. Building synergy is needed for Water-Energy-
Food Security-Ecosphere (WEFE) Nexus and Efficient 
integrative governance approach and management 
beyond the traditional silos. Under the Nexus paradigm, 

there is a need to integrate priorities from a single sector policy to overall trade-off solutions and 
evidence-based policy making. The fundamental principles of WEFE Nexus is to understand the 
interdependence of resources within a system across space and time, recognizing the power of 
synergy between water, energy, food and ecosystems, identifying integrative approach and policy 
solutions to optimize trade-offs and maximize synergies across sectors, ensuring coordination with 
stakeholders and value the natural capital of land, water, energy sources and ecosystems. WEFE 
Nexus aims to enhance water-energy-food security without compromising ecosystems through 
exploitation of co-benefits to improve overall performance, and streamlining development and 
improving resilience, with stimulating policy and investments. So, managing the nexus efficiently 
requires assessment of interactions of outputs and evidence-based data. In addition to a scenario 
development stimulation of the delivery of the Nexus. Water-energy-Food-Ecosphere Nexus is an 
economic and social priority and a common interest for OIC action plan. Around this Nexus may 
develop a common OIC market economy to share and care of raising the standard of living of all 
OIC population. It is indeed a win-win scenario to be undertaken and included in Islamabad 
declaration of IAS. 
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Outline

▪ Challenges

▪ Role of Frontier STI

▪ Role of Education and Research
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Facts and Figures
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OIC Countries (OICC)

57 countries, nearly 2B people

27 in Africa, nearly 50% 

21 are LDCs, nearly 40%

LDCs

46 countries, nearly 1.2 B 

People

33 in Africa
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Resources
➢ OICC are rich in natural resources: oil, 

natural gas, minerals and biodiversity. 

➢ different classes of ecological zones, ranging 

from dry desert to humid rain forest with 

varieties of rare indigenous food and 

medicinal plants and wealth of associated IK

➢ large areas of uncultivated

arable lands

➢ human resources: 60% of 2B people under 

30 years of age

➢ These resources present a wealth of 

opportunities for achieving the SDGs
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a. Achieving the SDGs



17 SDGs and 169 Targets to be 

achieved by All Countries by 2030 

SDGs Interconnections

Food Systems 
SDGs: 1,2,3,….

Water
SDG: 6

Energy
SDG: 7

Biodiversity   
SDG: 15  

Climate Change
SDG: 13,….

Achieving the SDGs 
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Food system

➢ 3 B people cannot afford healthy diet 
➢ 2 B people have micronutrient deficiency
➢ 35% of all food produced  is wasted (costs $940B annually)

Water

➢ Fresh water: 70% used for irrigation
➢ 2 B people have no access to safe drinking water 

Energy

➢ 1 B people have no access to electricity

Biodiversity Loss

➢ Deforestation: 75% is caused by food systems practices
➢ Marine Biodiversity: half to one million species threatened

Climate Change

➢ Food Systems contribute 34% of GHG emissions, 8% from food waste 
➢ Climate Change impact agriculture through extreme weather events  
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b. Research and Education Disparities 
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Rank Country Publications in 2020 

(Wikipedia)

Publications in 2020

(World Bank)

1 Iran 71,894 57,755

2 Turkey 53802 42,623

3 Indonesia 49,160 32,545

4 Malaysia 37,099 21,858

5 Saudi Arabia 36,301 (6119 in 2010) 17,321

6 Egypt 34,575 18,469

7 Pakistan 28,525 17,038

8 Nigeria 13,282 7,900

9 UAE 10,079 4,443

10 Morocco 9,463 6,453

Scientific Publications of Top 10 OICC



Rank

country 2022 % of total
na

World 3,344,037 na
1

China 898,949 26.88
2

United States 457,335 13.68
3

India 207,390 6.20
4

Germany 113,976 3.41
5

United Kingdom 105,584 3.16
6

Japan 103,723 3.10
7

Italy 90,586 2.71
8

Russia 84,252 2.52
9

South Korea 76,936 2.30
10

Canada 69,052 2.06
11

Spain 67,100 2.01
12

Brazil 67,031 2.00
13

France 65,888 1.97
14

Australia 62,305 1.86
15

Iran 60,940 1.82

S&E publications in all fields: top 15 Countries

Source: NSF Science & Engineering Indicators, 2024
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Percentage of GDP expenditure on R&D: top 15 OIC  countries

No. Country % of GDP expenditure

1 Malaysia 1.44%

2 Turkey 1.03%

3 United Arab Emirates 0.96%

4 Iran 0.83%

5 Saudi Arabia 0.82%

6 Morocco 0.75%

7 Egypt 0.72%

8 Tunisia 0.60%

9 Qatar 0.50%

10 Jordan 0.34%

11 Indonesia 0.23%

12 Azerbaijan 0.23%

13 Nigeria 0.22%

14 Pakistan 0.22%

15 Kazakhstan 0.17%
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Countries percent Global rank

Ukraine 33.55 1

Saudi Arabia 7.42 2

Qatar 6.96 3

Togo 5.44 4

Oman 5.17 5

Jordan 4.84 6

Algeria 4.78 7

Azerbaijan 4.55 8

Kuwait 4.53 9

Israel 4.51 10

Armenia 4.32 11

Russia 4.06 12

Morocco 3.9 13

Greece 3.69 14

USA 3.45 15

Military spending, percent of GDP - Country rankings, 2022

(SIPRI military expenditure data base, 2022)

https://www.theglobaleconomy.com/Ukraine/mil_spend_gdp/
https://www.theglobaleconomy.com/Saudi-Arabia/mil_spend_gdp/
https://www.theglobaleconomy.com/Qatar/mil_spend_gdp/
https://www.theglobaleconomy.com/Togo/mil_spend_gdp/
https://www.theglobaleconomy.com/Oman/mil_spend_gdp/
https://www.theglobaleconomy.com/Jordan/mil_spend_gdp/
https://www.theglobaleconomy.com/Algeria/mil_spend_gdp/
https://www.theglobaleconomy.com/Azerbaijan/mil_spend_gdp/
https://www.theglobaleconomy.com/Kuwait/mil_spend_gdp/
https://www.theglobaleconomy.com/Israel/mil_spend_gdp/
https://www.theglobaleconomy.com/Armenia/mil_spend_gdp/
https://www.theglobaleconomy.com/Russia/mil_spend_gdp/
https://www.theglobaleconomy.com/Morocco/mil_spend_gdp/
https://www.theglobaleconomy.com/Greece/mil_spend_gdp/
https://www.theglobaleconomy.com/USA/mil_spend_gdp/
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Countries % gov. spending, 2022 Global rank

Belarus 32.12 1

Saudi Arabia 27.79 2

Qatar 23.84 3

Somalia 20.37 4

Pakistan 17.89 5

Oman 17.6 6

Chad 17.52 7

Togo 17.51 8

Iran 17.32 9

Singapore 16.91 10

Armenia 16 11

Jordan 15.08 12

Azerbaijan 14.92 13

Burma 14.24 14

Algeria 13.3 15

Military spending, percent of government spending

https://www.theglobaleconomy.com/Belarus/military_spending_percent_government_spending/
https://www.theglobaleconomy.com/Saudi-Arabia/military_spending_percent_government_spending/
https://www.theglobaleconomy.com/Qatar/military_spending_percent_government_spending/
https://www.theglobaleconomy.com/Somalia/military_spending_percent_government_spending/
https://www.theglobaleconomy.com/Pakistan/military_spending_percent_government_spending/
https://www.theglobaleconomy.com/Oman/military_spending_percent_government_spending/
https://www.theglobaleconomy.com/Chad/military_spending_percent_government_spending/
https://www.theglobaleconomy.com/Togo/military_spending_percent_government_spending/
https://www.theglobaleconomy.com/Iran/military_spending_percent_government_spending/
https://www.theglobaleconomy.com/Singapore/military_spending_percent_government_spending/
https://www.theglobaleconomy.com/Armenia/military_spending_percent_government_spending/
https://www.theglobaleconomy.com/Jordan/military_spending_percent_government_spending/
https://www.theglobaleconomy.com/Azerbaijan/military_spending_percent_government_spending/
https://www.theglobaleconomy.com/Burma-Myanmar/military_spending_percent_government_spending/
https://www.theglobaleconomy.com/Algeria/military_spending_percent_government_spending/


Role of  frontier STI
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frontier technologies

➢ Biotechnologies and Genomics

➢ AI and Digital Technologies

➢ Renewable Energy Technologies

numerous examples on how these technologies can be 

instrumental in achieving the SDGs

example: transforming agriculture and food systems

15
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Biotechnologies and Genomics
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➢ New breeding technologies, including gene editing 

techniques such as,  CRISPR-Cas9, promise to 

transform plant breeding worldwide and help 

smallholder farmers in poorer countries to overcome 

challenges and achieve food security

➢ It is different from GMOs and is considered as faster, 

more modern form of conventional breeding. 

➢ CRISPR has been used successfully to develop 

crop varieties resistant to drought, and with 

increased nutritional value  

➢ Awarded Nobel Prize in Chemistry in 2020

Agricultural Gene Editing  

Doudna and Charpentie

https://www.google.com/imgres?imgurl=https://www.allconferencealerts.com/uploads/1474348580-MainPage5.png&imgrefurl=https://www.allconferencealerts.com/conference_details/51195/plant-genome-editing-amp-genome-engineering&docid=vvVuK7foMM5W-M&tbnid=5OBj8EbdqINoTM:&vet=10ahUKEwisofDf85TeAhUMGuwKHVNvCUUQMwhIKA0wDQ..i&w=797&h=797&bih=747&biw=1536&q=genome%20editing%20of%20plants%20images&ved=0ahUKEwisofDf85TeAhUMGuwKHVNvCUUQMwhIKA0wDQ&iact=mrc&uact=8
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AI and Digital Technologies



AI and Digital Technologies

19

Mobile Phones: provide farmers with instant access 

to market information for informed decision on 

best place and time to sell products

AI-powered app in smart phones enable farmers 

to detect and diagnose pest infestations
(Ghanaian teenager awarded Zayed International prize)        

AI-powered drones for precision farming:   

allow farmers to identify areas that need

irrigation, fertilization, or pesticide treatment

AI-powered app uses ML to connect farmers,

food banks and grocery stores to redistribute

surplus food to minimize waste
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Sudeep Srivastava April 11, 2024
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Renewable Energy Technologies



Solar Energy: 25% of  OICC population have no electricity

Solar electricity for cold storage and food preservation 

22

Solar-powered water pumps for drinking and irrigation 

Solar electricity for home, school and communications

Small solar

pilot projects 

in need of  

scaling





Morocco solar and wind energy mega-projects

 Ambitious Plan: 52% of electrical capacity 
mix derived from renewables by 2030 

 On track: reached 38% in 2022 

 World largest concentrated solar 
power (CSP) plant: produces 2,000 MW 
from Saharan sun, costing $9B.

 Africa largest wind farm to supply 2,000 
MW costing $4B 

 Excellent model for Africa and OICC



Egypt’s Massive Benhan Solar Park (near Aswan)

➢ one of the 4 largest in the world

➢ capacity 1.8 GW, area 37 sq km

costs 4 billion dollars, completed: 2019

➢ Egypt and Chinese Chint energy company joint 
project to  locally manufacture solar panels 
from 

silica-rich desert sand

➢ AI applications: speeding up discovery of new 
material for solar cells and detecting defects in 
panels

➢ model for Africa and OICC

25
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Desert to Power: African Development Bank Initiative for Sahel

➢ launched in 2019 by the African Development Bank and partners, designed

to make Sahel region a renewable power house, estimated cost: $ 20 B 

➢ Will generate10 gigawatts through photovoltaic solar systems  by 2030,

across 11 Sahel countries where 64% of the population have no electricity

➢ This will make Africa Sahel region the world’s largest solar production zone 

and connect 250 million people to clean electricity

Sahel: 11 Countries, 9 are OICC
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Africa Great Green Wall: AU initiative for Sahel 

➢ Sahel: 8,000 kilometer long strip from Senegal to 
Djibouti and 15 kilometer wide:

➢ transition zone between desert and Savanas, once 
rich in biodiversity and arable land

➢ aim to restore 100 million hectares of degraded 

land; sequester 250 million tons of carbon and 

create 10 million green jobs by 2030

➢ restoration of biodiversity and ecosystem through  

reforestation, trees plantation and resilient 

agriculture

➢ estimated cost: USD 33 billion of which 19 billion 

pledged through GGW Accelerator initiative
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Role of Education & Research
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Science Education and Science Literacy



Inquiry-based Science Education (IBSE)

➢ engages students in the learning process through 

experimentation, promotes their critical thinking  and 

develops their problem-solving skills.

➢Includes sustainability issues into IBSE 

(climate change, biodiversity, water, energy, food..) 

AI Revolution in Science Education

Novel Methods of Science Education

Source: pinterest.com

➢AI is key to empowering rural education to 

ensure no student gets left behind



➢ science centers and museums are important hubs for “informal”, 
hands-on education

➢they bring science to society, promote scientific literacy, stimulate 
curiosity and develop enquiring minds.

➢ about 400 million citizens participate yearly in interactive 
exhibitions organized by nearly 2,500 science centers globally. 

➢ few well-equipped Science Centers in OICC

➢ At least one Science Center in every country

KL:National Science 
Center

Promoting Science Literacy

Science Centers and  Museums   

Karachi: MagnifiScience Centre
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Universities and Centers of Excellence



Each OICC should have at least one  

top-class research university

➢to connect research and education

➢to set standard for quality and  excellence

➢to attract best and brightest students

And a number of STI centers of excellence

➢ to attract talented researcher and students

➢ to foster international collaboration and attract 

funds from home and abroad

➢ to develop and deploy frontier STI to address 

SDGs challenges

Role of top-class research universities

Rank 67: QS, 2024

Rank 149: QS, 2024

ICCBS, Karachi



Africa Centers of Excellence (ACE)

➢ Launched in 2014 by WB in partnership with African 
governments to develop and sustain excellence in research and 
postgraduate education

➢ 76 Centers in 20 countries working in health, energy, 
agriculture, ICT and STEM selected on basis of merit and 
competition, including 10 OIC Countries

➢ Each Center offered $8 million for strengthening research and 
postgraduate education. 

(compare to COMSTECH and TWAS small Research Grants)

➢ Funding provided through soft loans to governments

34

http://www.channelstv.com/home/wp-content/uploads/2014/02/world_bank.jpg
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Rwanda: 4 Africa Centers of Excellence

➢ African Centre of Excellence in Energy for Sustainable 

Development (ACEESD), College of Science & Technology

➢ African Centre of Excellence in Internet of Things (ACEIoT), 

College of Science & Technology

➢ African Center of Excellence for Teaching and Learning 

Mathematics and Science (ACEITLMS), College of Education

➢ African Centre of Excellence for Data Sciences (ACE-DS), 

College of Business & Economics

Rwanda’s Vision 2050 to focus on 

quality of education and Science, 

Technology, Engineering and 

Mathematics (STEM)

https://www.bing.com/videos/search?q=african+centre+of+excellence+in+energy+for+sustainable+development+(aceesd&qs=PF&cvid=c56ac7da2fc745de92c694e8c1004489&refig=feb9d049f6c848d4d3ce333a02f0447e&cc=AE&setlang=en-US&ru=%2fsearch%3fq%3dafrican%2bcentre%2bof%2bexcellence%2bin%2benergy%2bfor%2bsustainable%2bdevelopment%2b%2528aceesd%26qs%3dPF%26cvid%3dc56ac7da2fc745de92c694e8c1004489%26refig%3dfeb9d049f6c848d4d3ce333a02f0447e%26cc%3dAE%26setlang%3den-US%26FORM%3dVDVVXX&view=detail&mmscn=vwrc&mid=43AE9BB928E12ADF968243AE9BB928E12ADF9682&FORM=WRVORC
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Key Recommendations
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Key Recommendations

Promoting STI for SDGs in OIC Countries will require

1. Integrating the SDGs into STI national policies, and integrating these 

policies into National Development Plans 

2.  Allocating by each OICC at least 10% of GDP for education, 

and at least 1% for R&D

3. Facilitating private sector investment in S&T projects through 

financial returns, tax incentives,…….

( example: Sahel Desert to Power Project)

4 Call on IsDB to initiate in collaboration with governments of

member countries the establishment of regional centers of 

excellence within universities in ways similar to the World Bank

initiative for Africa 

(OIC and COMSTECH to assess impact of WB project on 10 OICC)
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Integrated  Innovations

S&T

Innovation
Social

Innovation

Business

Innovation

Governess

Innovation

SDGs



Thank you



THE ROLE OF RENEWABLE AND NANO TECHNOLOGIES IN 

ENERGY SECURITY IN THE 21ST
 CENTURY 

 

MUNIR H. NAYFEH  

Professor, Department of Physics, University of Illinois at Urbana-Champaign & President, 
NanoSi Advanced Technologies, Inc. Champaign, Illinois, USA 

 
Considerable effort is focused on developing alternative approaches to 

reduce the world's reliance on fossil fuels. Hydrogen fuel, nuclear 

reactors, and other renewable sources are proving to be the cleanest 

energy sources that offer such alternatives with CO2 zero-emission. 

Hydrogen gas powers our primary renewable solar light, i.e., our sun 

through thermonuclear fusion burning of hydrogen. Renewables such 

as solar, wind, geothermal, hydro, and biomass including biofuels 

constitute a potentially very useful component, but they are 

intermittent. Burning hydrogen and oxygen on earth releases chemical 

energy efficiently with only water emission; but it is locked in 

hydrocarbon fossil fuels, and in water, both are problematic. Being in a hydrocarbon carrier allows 

it to burn but with the CO2 emission while it is incapable of burning while it is locked in water. It 

is therefore imperative to harvest pure hydrogen. However, harvesting and storing hydrogen by 

methods that are both cost-effective and environmentally friendly and safe faces a significant 

challenge. The advent and development of nano science and technology and nano materials have 

opened new avenues for novel renewable technologies. Laser ablation, ball milling, electrochemical 

etching, are among the high-tech technologies that enable synthesis of novel fuels, such as nano 

silicon powder and other nano metal powders (nanoMg, nanoAl, and nanoFe, ..) and mixtures that 

efficiently react with water to generate hydrogen gas (‘Silicon Fuel’ and ‘Metal Fuel’). Other 

innovative developments include nanostructured electrodes, and miniaturized micro cells for fuel, 

current, and biofuel and more. These innovations are destined to drive low-cost portable devices 

of renewable energy sources, and conservation, as well as mass production that meets the demand 

of the ever-increasing population, scattered in remote areas and poor neighborhoods in industrial 

and developing countries alike. Nuclear energy, however, remains critical, and there can be no real 

security without advanced modular nuclear energy to provide the package with a steady energy 

component. Finally, we believe that hydrogen and nuclear-based energy remain the ideal and 

cleanest supplementary components for the 21st century, that offer true security and stability in 

the World’s energy market for all participants, importers, and exporters, rather than the narrowly 

defined interest of any one country. 

https://www.sciencedirect.com/topics/materials-science/fossil-fuel
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The role of renewable and nano technologies 
in energy security in the 21st century
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What is energy security?

Energy Security is 

(i) uninterrupted

physical availability 

(ii) price which is 

affordable & “steady” 

(iii) respecting 

environment

concerns

(iV)  eliminating 

climate problems

NanoSi
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Energy security has 

become one of the 

leading issues in the 

world today 
The energy security in 

the 21 century between 

nuclear, renewable, 

climate, and 

nanotechnologies



The Energy Challenge تحديات الطاقة
Increasing global energy consumption - زيادة الاستهلاك

Acute Interruptions in supply chains, production and 

sanctions due to climate disasters, wars, pandemic 

disease or politics الكوارث الكبرى

Increasing oil and natural gas prices - زيادة الأسعار والتكلفة

Nearly 2 billion people live without access to 
electricity - عالم بدون كهرباء 

Global warming - الاحتباس الحراري

Environmental pollution - التلوث البيئي



Crashes and spikes of oil production & prices 
الكوارث الكبرى

NanoSi

4

Corona pandemic

Russia-Ukraine 

war
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Energy Resources

Fossil (Oils, coal, natural gas)

Renewable (solar, 

biomass, hydro (water), 

geothermal, wind 

Hydrogen

Nuclear

NanoSi
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The new resources will 

become more useful as 

the price of exporting 

and importing oil 

increases due to the 

increase of demand and 

conflicts.

Oil has become 

what oxygen is to 

humans but for the 

economy



When it finishes

There are ~ 50 years of oil left.

Some oil is in inaccessible places like 

Antarctica, and some are deep inside 

Earth. Reservoirs are being discovered. 

NanoSi
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New 

Recovery 

Technologies

The 50-year estimate has not changed because 

• finding new fields

•new technologies increase ability to find new 

deposits.

•new recovery technology to get more out. 

50 years

• longer than the longstanding 50-year 

projection.

• No oil collapse. There is plenty of oil left.



Renewable Energy Sources 

Renewable energy sources 
can be replenished. 

The five renewable sources 
used most often are: 

Biomass — including wood 
and wood waste, 
municipal solid waste, 
landfill gas, and biogas, 
ethanol, and biodiesel 

Water (hydropower) 

Geothermal 

Wind 

Solar

The use of renewable 
energy is not new. More 

than 150 years ago, wood, 
which is one form of 

biomass, supplied up to 
90% of US energy needs. 

The use of coal, petroleum, 
and natural gas expanded. 

http://205.254.135.24/kids/?page=hydropower_home


Hydrogen electrical energy
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• 1839: Grove discovered and demonstrated hydrogen fuel cell. 

• 1950s: applied at scale in American and Soviet space programs. 

• 1990s: Cars powered by H fuel cells entered market along with stationary power 

for large facilities like hospitals or universities.

• Fossil fuels: steam methane reforming 

and gasification using natural gas. 

• Water: electrolysis using electricity -

higher cost

• organic waste: gasification or gasifying 

biomass-emission

• crop residues, woody biomass, and 

cardboard that produces syngas 

(synthetic gas) – higher temperature

H is the most abundant on planet, rarely found in isolation. It's usually 

part of a compound, like water (H2O) or methane (CH4). Pure H is 

derived only by separating it from other elements, 

First fossil-free H-powered steel plant began operations in Sweden under 

the company HYBRIT is exploring use of fossil-free, bio-oil pellets



Small modular reactors (SMR)
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SMRs are nuclear fission reactors that are smaller than 
conventional nuclear reactors and typically have an 
electrical power output of less than 300 MWe or a 
thermal power output of less than 1000 MWth. 

Cooling: Conventional reactors use water as a coolant. SMRs 

may use water, liquid metal, gas and molten salt as coolants.

Power ~ 230,000 homes a year.

Construction time: 500-day

Cost $600 M (10% of standard)

Construction mode: in situ

235 U

238 U

https://en.wikipedia.org/wiki/Nuclear_fission_reactor
https://en.wikipedia.org/wiki/Liquid_metal_cooled_reactor
https://en.wikipedia.org/wiki/Gas_cooled_reactor
https://en.wikipedia.org/wiki/Molten_salt_reactor
https://en.wikipedia.org/wiki/File:Fission_chain_reaction.svg


ITER Project: International Thermonuclear 

Experimental Reactor

" put the sun into a box. The problem is, 

we don't know how to make the box."

The 14 MeV neutrons produced by the 

fusion reactions will damage the 

materials from which the reactor is 

built. 

Neutron bombardment will induce 

radioactivity in the reactor material. 

NanoSi
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• A Tokamak uses a magnetic field to confine a plasma in the 

shape of a torus

• The Tokamak Fusion Test Reactor (TFTR) at the Princeton 

Plasma Physics Laboratory (PPPL) from 1982 to 1997

http://en.wikipedia.org/wiki/Magnetic_field
http://en.wikipedia.org/wiki/Plasma_%28physics%29
http://en.wikipedia.org/wiki/Torus
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Mixing in material 

(fabric, paint, plastics, 

polymers, phosphors, 

drugs)

Embedded in existing 

devices (memory, 

transistor, displays)

Coatings (lubrication, 

solar cells, filters, light 

effects)  

Standalone injection 

New 

Recovery 

Technologies
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Nano in my laboratory: Material ST at the limit of size

19,000 km

20 cm

1 nm

1 A
How Big is a Nano?  

– Nano = 1 billionth of a meter;

– 100,000 x’s smaller than the 

diameter of a human hair. 

Seen by

scattering light 

Seen by

scattering light 

Seen by

light luminesce

Very bright

http://images.google.com/imgres?imgurl=http://i.ehow.com/images/GlobalPhoto/Articles/5582588/soccerball-main_Full.jpg&imgrefurl=http://www.ehow.com/video_4986987_soccer-drag-swerve.html&usg=__t83uiOjEm1AfFUOW2RkQuXoejO4=&h=600&w=600&sz=33&hl=en&start=408&itbs=1&tbnid=9o975GH923w26M:&tbnh=135&tbnw=135&prev=/images?q%3Dsoccer%2Bball%26start%3D396%26hl%3Den%26sa%3DN%26gbv%3D2%26ndsp%3D18%26tbs%3Disch:1


Energy Applications of Nano Technology -
تطبيقات النانو في الطاقة

Create new nanomaterials - مواد جديدة 

Affect thermal & electrical conductivity - خصائص 

حرارية وكهربائية

Allow hydrogen production and storage إنتاج وتخزين -

الهيدروجين 

More efficient solar power, 
batteries, fuel cells - تحسين الطاقة 

الشمسية والبطاريات وخلايا الوقود

More efficient bulbs for 

lighting - تحسين المصابيح والانارة 

Popular material
Ultra small silicon nano particle

Silicon nanowires

TiO2 particles

Pt particles

carbon nanotube

Graphene

conducting polymers 

enzymeMore efficient oil exploration and recovery



Metal-based generation of hydrogen
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Metals are used as fuels 

in many applications 

such as pyrotechnic 

devices, rocket motors, 

flashbulbs, and torches. 

Mg + Water 
Energy source (H2)

(Mg(s) + 2H2O(g) → Mg(OH)2(aq) + H2(g)).

Solid metals are usually weakly interactive 

with water. They could be made however 

vigorously and spectacularly interactive when 

miniaturized. The interaction rate increases 

with size reduction, depending nonlinearly on 

the size of the metal grains according to the 

following reaction  



Si (chemical fuel) generation of hydrogen
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'Silicon Fuel', reacts with water to generate hydrogen gas. 
70% or more yields are obtained within a few minutes without heating. 
has an effective hydrogen content of at least 9 wt%. 
has specific energy ≥ 1.5 kWh/kg with a 50% efficient fuel cell.

narrow bandgap, ideal photocatalyst due to 

its high solar energy utilization efficiency; 

however, its application in photocatalytic 

H2 production is mainly limited by energy 

band and surface structures 

• The conduction band edge of Si is very close to the potential of 

water reduction so that most of the harvested photons with low 

energy cannot efficiently drive H2 generation.

• Bending the energy band with a bias (photo-electrochemical (PEC) 

process) has been used for Si photoelectrodes to produce H2. 

Photo-electrochemical (PEC):Water-splitting
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• increasing energy gap  (due to quantum 

confinement) between conduction band 

edge and water reduction potential, 

overcoming the bottleneck of band structure. 

• increasing reaction sites (large specific 

surface area)

• Increasing multi-reflections, hence 

improving light trapping/coupling

Enhanced H2 production due to Nano features

However, the electrical resistance and defects at increased boundaries 

hamper charge transport and separation in photocatalysis

•Compromise: porous structure (Si nanoparticles are interconnected 

with high crystalline quality), efficient photocatalytic generayion H2: 

Silicon nano particle-decorated electrode (porous or dispersed

nanoparticles) introduces a number of features:
Si Nano features



Silicon waste powder
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larger sized non-luminescent Si powder grains 

from wafer manufacturing waste from 

Hemlock semiconductor. remove organic 

residues and contamination in acetone, 

followed by incubation in HF/ IPA for 20 

hours, which removed the native oxides and 

passivated with hydrogen. 

Mg salt in water is added incrementally to the 

grain solution, with salt percolating into the 

grain layer and hydrogen is released. 

All water mixture. The Si powder

agglomerates due to hydrophobic forces,

with the larger aggregates sinking, while

the lightest rising to the interface.

Gas generated from these aggregates

is trapped in the aggregates. grain-gas

structures expanding, swelling like

balloons, while staying in contact.

Structure that broke off, and risen;

but when the gas is released, the aggregate

falls back as shown in.



Silicon nanowire/ nanoparticles Fuel Cells
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Silicon nanowires (SiNWs) and nanoparticles (SiNPs) have been 
reported to generate hydrogen by reacting with water, require 
external assistance, such as 
•light
•Electricity
•catalysts

• A porous SiNWs array via metal-assisted anodic 
etching (MAAE) method 

• hydrogen generation at a rate ten times faster than 
rates of other Si nanostructures. 

• under ambient and dark conditions without any 
energy inputs.



Mg nano engine for Hydrogen fuel cell 

Mg salt get reduced by injecting 

holes into Si-H termination, while 

simultaneously suffering 

combustion with water to produce 

Mg(OH)2 and hydrogen: 

Mg + Water 
Energy source (H2)

(Mg(s) + 2H2O(g) → Mg(OH)2(aq) + H2(g)).

NanoSi
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With: Dr. Ersin Bahceci, Iskandaron Univ , TUrkey, 

Noha Elhalawany, NRC, Cairo

Test agents: 

Si particles, Si grain from waste, silicates, clay, carbon nano-tubes, graphene

Mitsubishis Magnesium Engine (Japan)

Rocket fuel for deep space exploration



Enhanced Oil Recovery: Nano composite – encapsulation
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Polymer or Silica

ARAMCO

KFUPM
National Research Council, Cairo (N. 

Elhalawany)

Cleveland State

University of Illinois
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https://www.linkedin.com/feed/hashtag/?keywords=waterislife&highlightedUpdateUrns=urn:li:activity:7151045068492095488
https://www.linkedin.com/feed/hashtag/?keywords=watermanagement&highlightedUpdateUrns=urn:li:activity:7151045068492095488
https://www.linkedin.com/feed/hashtag/?keywords=waterconservation&highlightedUpdateUrns=urn:li:activity:7151045068492095488




https://www.nejm.org/doi/10.1056/NEJMc2004973
https://www.medrxiv.org/content/10.1101/2020.04.13.20063784v1


https://nature.us17.list-manage.com/track/click?u=2c6057c528fdc6f73fa196d9d&id=f412215fbd&e=a8254a3428
https://nature.us17.list-manage.com/track/click?u=2c6057c528fdc6f73fa196d9d&id=33167a3ebe&e=a8254a3428
https://nature.us17.list-manage.com/track/click?u=2c6057c528fdc6f73fa196d9d&id=c51b48c744&e=a8254a3428
https://doi.org/10.1038/d41586-024-01567-7


https://www.ctvnews.ca/sci-tech/first-ever-u-s-release-of-genetically-modified-mosquitoes-begins-in-florida-keys-1.5409516




































































































































































































































































































mailto:Jeff.Camkin@uwa.edu.au




mailto:baig@qau.edu.pk
mailto:baig@qau.edu.pk












































































































































http://www.harvestzinc.org/






















































http://www.zalf.de/


























































































































































































































https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.flowersofindia.net%2Fcatalog%2Fslides%2FPhog.html&psig=AOvVaw2rFZzypXeCGKZj__yaGnTn&ust=1721553154562000&source=images&cd=vfe&opi=89978449&ved=0CBQQjhxqFwoTCND9g8mitYcDFQAAAAAdAAAAABAh





































































	0 - Islamabad Cover
	1 - Islamabad Contents
	2 - Islamabad Preface
	3 - Islamabad Acknowledgements
	4 - Islamabad Sponsors
	5 - Islamabad Declaration
	6 - Islamabad Report
	7 - Kauser Malik
	8 - Adnan Badran
	9 - Sherry Rehman
	10 - Syed Yusuf Gilani
	11 - HRH Prince El-Hassan
	12 - Atta-ur-Rahman
	13 - Adnan Badran
	15 - M Hag Hassan
	14 - Munir Nayfeh
	Slide 1
	Slide 2: What is energy security?
	Slide 3: The Energy Challenge تحديات الطاقة 
	Slide 4: Crashes and spikes of oil production & prices  الكوارث الكبرى
	Slide 5
	Slide 6
	Slide 7: Energy Resources
	Slide 8: When it finishes
	Slide 9:  Renewable Energy Sources  
	Slide 10: Hydrogen electrical energy
	Slide 11: Small modular reactors (SMR)
	Slide 12: ITER Project: International Thermonuclear Experimental Reactor
	Slide 13
	Slide 14: Nano in my laboratory: Material ST at the limit of size
	Slide 15: Energy Applications of Nano Technology - تطبيقات النانو في الطاقة 
	Slide 16: Metal-based generation of hydrogen
	Slide 17:  Si (chemical fuel) generation of hydrogen
	Slide 18
	Slide 19: Silicon waste powder
	Slide 20: Silicon nanowire/ nanoparticles Fuel Cells
	Slide 21: Mg nano engine for Hydrogen fuel cell 
	Slide 22:  Enhanced Oil Recovery: Nano composite – encapsulation
	Slide 23: Energy Storage - Supercapacitors ─ Flexible Capacitor Sheets Q. Liu, M. Nayfeh and S.-T. Yau, Journal of Power Sources, in print
	Slide 24: Super Capacitor Thread
	Slide 25: Biofuel (Renewable) current cell
	Slide 26: Solar thermos photovoltaics
	Slide 27: Enhanced solar cells: Nanotechnology boosts performance of solar cells Solar cell innovation
	Slide 28: Burning silicon and other metal to make clean energy
	Slide 29: Enhanced Si nano tracers and commercial quantities
	Slide 30
	Slide 31
	Slide 32
	Slide 33: Solution to Energy Security
	Slide 34: Energy Transition, Transformation
	Slide 35
	Slide 36:    Condolences  Dr. Absusalam Majali Dt. Irfan Ahmad     
	Slide 37

	16 - Zabta Khan Shinwari
	17 - Hala ElKhozondar
	18 - Liaquat Ali
	19 - Abdullah AlMusa
	20 - Jeff Camkin
	21 - Aslam Baig
	22 - Muhammad Ashraf
	23 - MQ Jan
	24 - Abdul Rashid
	25 - Dilfuza Egamberdieva
	26 - M Perwaiz Iqbal
	27 - Mohammad Qaiser
	Appendix A - Conference Committee
	Appendix B - Islamabad Conference Participants
	Appendix C - Patrons and Fellows
	Appendix D - Ibrahim Award
	Appendix E - Council and Staff
	Appendix F - Publications
	Appendix G - Supporters

