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Foreword 

"We will try to find the ways. If we do not, we will invent them." Hannibal. 

The latest advancements in life sciences in one of the oldest world symbols of 
study and learning! It was a very impressive gathering with an outcome full of 
hope for the African continent as a whole. 

Dramatic improvements in health and livelihoods could accrue to the people 
of the South through the application of new technologies, if they are selected 
wisely and used well. The Conference held at the newly established Bibliotheca 
Alexandrina in March 2002 sought to give a strong voice to scientists and other 
specialists from the South as to how they viewed new developments in the life 
sciences, and the ethical and scientific issues associated with their use. It was for 
this reason that Egypt, through the new Bibliotheca Alexandrina, invited leading 
thinkers from the developing and industrial countries to discuss the scientific, 
ethical, and safety issues associated with the use of the new life sciences in 
human health, industry, agriculture and the environment. 

The Conference was the first international scientific conference held in the 
stunning facility of the Bibliotheca Alexandrina. I was particularly pleased to 
attend the conference, because it was during my term as Director General of 
UNESCO that the dream of creating this new facility near the site of the Ancient 
Library of Alexandria was set in motion by the Government of Egypt, with the 
support of UNESCO and other partners. I am proud of the part UNESCO played 
in its creation. This publication is one of the first of a new wave of scholarly 
products that will flow from this magnificent new seat of study and learning in 
Alexandria, and I am pleased to commend it to a wide audience. 

Federico Mayor 

X l l l 



XIV Foreword 

The debate on biotechnology has been seen as a debate between the USA and 
Europe or between the NGOs and the private sector largely in the industrialized 
countries. The developing countries have a vital stake in the pattern of 
development that the new technology will take. For it is in the developing 
countries that 80% of humanity resides and it is in the developing countries 
where all of the additional 2 billion persons will be added to the world's 
population. It is in the developing countries where we will have to double food 
production in less than two generations with largely the same amount of land and 
water. It is from the developing countries that the bulk of the biological diversity 
has been obtained, and it is to the people of the developing countries, in their 
poverty and lack of health, that the new technology could bring significant and 
even dramatic improvements in their way of life. Thus the voice of the 
developing countries needs to be heard much more forcefully than has been the 
case so far. 

The Government of Egypt was proud to host an international Conference on 
these topics at the New Library of Alexandria in March 2002. The meeting 
allowed us to engage voices from the South and the North in these important 
debates. It allowed us to benefit from the multiplicity of views of the most 
informed and knowledgeable persons in the world, with decision-makers from 
many countries present. 

The event was a great success, but I am particularly pleased that Dr Ismail 
Serageldin and his colleague Dr Gabrielle Persley have been able to edit the 
papers of the conference for a broader audience and a more lasting testimonial to 
that event. It marks an important milestone in our continuing quest to promote 
international collaboration to harness the benefits of science for all inhabitants of 
the earth. 

Youssef Wally 
Deputy Prime Minister 
Minister of Agriculture and Land reclamation 
Cairo, Egypt 
May 2003 



Preface 

This book had its genesis in Alexandria, Egypt in March 2002 at the Bibliotheca 
Alexandrina, when the new library hosted a conference on Biotechnology and 
Sustainable Development: Voices of the South and North. Here, a group of 
modern scholars met to review the state of the art in relation to the applications 
of biosciences in human health, food and agriculture and the environment, and 
address the ethical, institutional, regulatory and socio-economic issues that affect 
their use. The goal was to identify ways and means by which science and 
especially the new life sciences could be mobilized in the service of humanity 
and especially to improve the livelihoods of poor people. 

The conference provided rare opportunities for cross-sectoral and cross-
disciplinary interactions. The dialogue amongst people from many countries 
knowledgeable about the key themes of human health, food and agriculture, and 
the environment and their ethical dimensions provided for sharing knowledge 
and experience and cross-fertilization of ideas. 

It seems fitting that the issues pertaining to the discoveries and the 
applications of the new life sciences should be the focus of this early publication 
from the new library. These issues raise some of the most vexing problems and 
exciting opportunities facing society today, and where efforts to find common 
ground amongst those with varying views are difficult. 

The Bibliotheca Alexandrina aims to continue its efforts in promoting 
dialogue on emerging issues in the life sciences and how new discoveries may be 
best used in the service of humanity. It is intended that the 2002 Alexandria 
conference will be the first of a biannual series of dialogues hosted by the 
Bibliotheca Alexandrina. These will be held in alternate years to BioVision, the 
World Life Sciences Forum, which convenes in Lyon, France. We hope this 
volume based on the first Alexandria dialogue contributes some insights and 
opportunities for mobilizing the best of science in the service of society. 

Ismail Serageldin 
Gabrielle J. Persley 

XV 
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Overview 





Chapter 1: 

Alexandria Renaissance: the New 
Life Sciences and Society 
Gabrielle J. Persley and Ismail Serageldin 

Alexandria is a name synonymous with light and learning. In ancient times, it 
was the location of the Lighthouse of Alexandria, one of the seven wonders of 
the ancient world. It was also home to the ancient Library of Alexandria, the 
world's first international library and a centre for scientific research and 
philosophical discourse. Amongst the Library's scholars was the geographer 
Eratosthenes who used the light of Alexandria and the shadows it cast to 
calculate correctly the circumference of the earth. Here too scholars such as 
Archimedes, Euclid and others, coming from different branches of science and 
philosophy, developed the principles and values of science and used these to help 
resolve the issues of their time. 

Today, a beautiful new library, the Bibliotheca Alexandrina, has been built 
close to the site of the first library, across the water from where the ancient 
lighthouse stood. The new library aims to live up to the great tradition of 
tolerance, dialogue, rationalizing and learning that characterized the ancient 
library that disappeared some 1600 years ago. The new library will promote the 
values of science - Creativity, Challenge and the Search for Truth - and 
facilitate dialogue, debate and consensus building on issues of concern to society 
today. It is a place where scholars can come to examine the issues of today, and 
the needs of tomorrow. 

Alexandria Dialogue - Voices of the South and North 

In March 2002, a group of modern scholars met in Alexandria at the newly built 
library, before its formal inauguration. Their task was to review the state of the 
art in relation to the applications of biosciences in human health, food and 
agriculture and the environment, and address the ethical, institutional, regulatory 
and socio-economic issues that affect their use. Their goal was to identify ways 
and means by which science and especially the new life sciences can be 
mobilized in the service of humanity and to improve the livelihoods of poor 
people. 

© CAB International 2003. Biotechnology and Sustainable Development: 
Voices of the South and North (eds I. Serageldin and G.J. Persley) 3 



4 G.J. Persley and I. Serageldin 

There is a revolution taking place in bioscience and biotechnology, driven in 
recent years by the advances in genomics and proteomics, which is now looking 
to deliver benefits, in human health, in food and agriculture and in the 
environment. 

The conference provided rare opportunities for cross-sectoral and cross-
disciplinary interactions. The dialogue amongst people knowledgeable about the 
key themes of human health, food and agriculture, the environment and ethics 
provided for sharing knowledge and experience and cross-fertilization of ideas. 

For each of these themes, the conference addressed the following issues: 

• New scientific developments. 
• Case studies from developing countries. 
• International experiences. 
• Emerging issues. 
• The way ahead. 

The developments in biosciences are linked to new developments in the 
physical sciences, which are feeding a revolution in information technology. The 
developments in physical sciences and in communication, which have led to 
mobile phone use, are a much more demonstrably physical revolution than 
anything we have seen in biotechnology to date. We need to look at what might 
be the desirable integration of new developments in the biological, physical, and 
social sciences - the applications of technology that are not only technically 
feasible but also socially responsible and environmentally friendly. 

Human Health 

State of the science 

Biology is in a fundamental revolution as knowledge acquisition is exponential. 
Post-genomic pharmaceutical, targeted drugs are based on the following 
discoveries in science and technology: 

• Sequencing of the human genome. 
• Bioinformatics. 
• Genomic sequencing of major infectious diseases. 

Targeted drug design: In human health, there has been a significant impact 
of the new molecular technologies on drug design. It is now possible to look at 
many more new targets for drugs. Where there were about 500 drug targets 
worldwide, a few years ago, today we can identify over 3,000-10,000 potential 
targets. Increasingly it will be possible to target new drugs to individuals. Also, 
greater efficiencies in developing new drugs means that diseases important in 



Alexandria Renaissance 5 

tropical environments and emerging economies will be able to be targeted for 
drug development. These include diseases such as malaria and tuberculosis (TB). 

Biotechnology offers several means of improving human health by enabling: 

• Early detection of diseases and susceptible individuals. 
• Gene therapy for specific cases (still at the experimental stage). 

International experiences 

Several drugs have been donated to developing countries through the World 
Health Organization (WHO) and have proved effective (e.g. drugs against 
leprosy, malaria and liver fluke). There is now a move toward drug price 
differentiation in different markets. The industry is looking at some new 
modalities, particularly public/private sector partnerships and other international 
initiatives such as those on polio and malaria. 

In the human health field, one important factor is the high cost of developing 
a new pharmaceutical, estimated at US$800 million. Much of this is the 
regulatory cost. This highlights the need for drugs for "orphan" diseases that are 
important in developing countries but for which the global market is limited. 
Such orphans need to be "adopted" either through public investment; or through 
some public/private sector partnerships; or through legislation that provides tax 
or other incentives for private investments in orphan drugs. 

Research consortia are particularly needed for research on genome mapping 
of parasites and their vectors. An example of this is the TIGR and ILRI 
collaboration in mapping the Theileria parva genome, which is identifying new 
targets for vaccine development against East Coast Fever in Africa. 

National institutes and regional networks enable progress in human health 
care. Multinational companies can help developing countries by funding research 
centres located in developing countries. Such centres could provide the leverage 
for the exponential increase in biological knowledge. One such partnership is the 
newly established Novartis Center of Tropical Diseases in Singapore that will 
focus on developing improved means for the control of TB and malaria. 

There is an opportunity for more public/private partnerships and also 
learning lessons of cross-sector collaboration. The medical sector has been 
successful in developing effective programmes, such as those on polio and 
smallpox, leading towards the eradication of these diseases. 

Three main factors are relevant in order to develop an effective cooperation 
at the international level: 

• The mobilization of research groups in the South working in collaboration 
with major research institutes based in industrial countries, and providing 
stable funding for these groups. This approach could make possible the 
development of new therapeutic drugs and vaccines designed specifically for 
diseases important in developing countries. 
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• Technology transfer as a gateway to new and promising economic 
development in those countries where a level of entrepreneurship is already 
able to promote and produce innovations. Initiatives should be taken for 
personal skills enhancements and learning opportunities. 

• Public awareness has to be promoted to balance risks and opportunities. 
Each country needs to balance the benefits and the hazards of 
biotechnology; recognizing ethical concerns and supporting the public and 
individuals in making informed choices. 

Future actions 

Priority areas for further actions in the health sector are to strengthen: 

• The development and evaluation of new vaccines for infectious diseases 
prevalent in the developing countries. 

• New diagnostic methods that are cost effective, rapid and reliable. 
• Differential pricing of drugs and diagnostics between North and South, so 

that they are more accessible to poor people. 

Food, Agriculture and the Environment 

Major challenges 

The major challenges to be addressed are reducing global poverty, providing 
food security and reducing agriculture's ecological footprints. At least 1.2 billion 
people live on less that US$1 per day, over 800 million people are hungry and a 
further 2 billion people are malnourished, unable to access sufficient nutritious 
food at affordable prices. 

Agriculture treads heavily in the environment. Various species of flora and 
fauna are lost as their habitats are converted to agricultural uses. Crop 
cultivation, livestock production and forestry put pressure on national resources. 
For example, it takes 2 tons of water to produce 1 kg of rice. Land and water for 
agriculture are becoming increasingly scarce. Intensification not extensification 
of agriculture, and increasing its efficiency, are needed to reduce pressure on 
land and other national resources. 

Climate change will affect tropical agriculture adversely. A report from the 
International Panel on Climate Change indicates that surface temperature could 
rise 5.8°C over the next 100 years. 

Agriculture is the foundation of many economies, and agricultural research 
helps to develop new crop and farming technologies that can unleash economic 
growth, boost incomes, increase per capita availability of food, reduce food 
prices, and help conserve the environment. 


