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Draft Report on Strategic Vision for Asia Pacific IMBN for the 21st Century

Chapter One: . Background to Asia-Pacific IMBN Expert Commission

1.1 
Mission of Asia-Pacific IMBN

There is growing consensus that the first half of the 21st century will be shaped to a considerable extent by the application of discoveries in the biological field due to the advances made in molecular biology and biotechnology. Recognizing the potential of these new technologies, scientists from leading institutions throughout Asia and the Pacific Rim agreed in June 1997 to establish the Asia-Pacific International Molecular Biology Network. 

The mission and objectives of Asia-Pacific IMBN are expressed in the opening statement of its constitution:

	" The Asia-Pacific International Molecular Biology Network is founded in the belief that molecular biology and biotechnology can contribute greatly to the benefit of humankind, and that such benefit will accrue through close cooperation and collaboration amongst scientists and scientific institutions, supported by national and international agencies, and industry. The Network will provide a forum and mechanisms for such interaction through a range of activities including promoting collaborative research, the provision of training and skill enhancement opportunities and the dissemination of information." 




In line with its goals, Asia-Pacific IMBN has moved from strength to strength in terms of cooperation with leading international organizations and scientific bodies, including the European Molecular Biology Organization, APEC, UNESCO and IUBMB. It has launched major initiatives aimed at enabling the Asia-Pacific region to operate effectively at the forefront of molecular and biotechnology.

1.2 The Development of Asia-Pacific IMBN

The development process for Asia-Pacific IMBN can be considered in terms of 3 major phases:

I. Establishment Phase – between conception and operationalization of the Governing Council [December 1996 – December 1998]

II. Early Operations Phase – between operationalization of Governing Council and formal establishment as an inter-governmental organization [January 1999 – December 2000]

III. Mature Operations Phase  - between formal establishment of the organization and full operation [January 2001 onwards]

Phase I – Establishment Phase

During the Establishment Phase, the organization the following elements and infrastructure were put in place:

· Establishment and Operation of the Establishment Taskforce

· Establishment and Operation of an Interim Secretariat

· Identification Process for the Membership of Asia-Pacific IMBN

· Initiation of Effort to Identify an Elected Governing Council for Asia-Pacific IMBN

· Establishment of the Advisory Group for Asia-Pacific IMBN

· Securing of Seed Funding Support 

Phase II - Early Operations Phase

· Transition from Establishment Taskforce to Governing Council

· Transition from Interim Secretariat to Permanent Secretariat

· Formalization of Membership Development Process

· Inclusion of Associates and Student Associates

· Initiation of Program of Work and Value-Added Activities: Fellowships, Conferences, Commissions

· Expansion of Funding Base for Asia-Pacific IMBN

Phase III - Mature Operations Phase
· Consolidation of Role for Governing Council

· Operation of Permanent Secretariat

· Establishment of Support Conference

· Strengthening of Membership Base

· Consolidation of Programs and Activities

· Expansion of Funding Base

Current Membership Developmental Status

In terms of membership, Asia-Pacific IMBN currently consists of 157 individuals representing leading scientists and opinion leaders from 14 participating economies. A Governing Council, elected from among the members, guides the Network's efforts. The Governing Council consists Ken-ichi Arai (Japan), Nicos Nicola (Australia), Louis Lim (Singapore), Koh Chong-Lek (Malaysia), Filipinas Natividad (the Philippines), Obaid Siddiqi (India), Jisnuson Svasti (Thailand), Jeongbin Yim (Korea), Sangkot Marzuki (Indonesia), Gong Zuxun (China), Yoram Groner (Israel).

1.3
Objectives of this Report

This document has been developed to provide a clear vision of the future direction and focus of molecular biology and biotechnology development, and the potential of the Asia-Pacific IMBN. It considers the mechanisms whereby the Network can work in close partnership with leading scientists, institutions, governments and industry groups, to help ensure that scientific and technological advancement in the region enable it to keep pace with new opportunities and directions in international science.

The Strategic Vision Document will cover, essentially, a 3 year period between January 2000 and December 2002 – as such, it will focus on the transition process between the Early Operations Phase and the Mature Operations Phase, and will, among other things, consider operational imperatives to ensure success and viability of Asia-Pacific IMBN as it strives to make maximum impact in moving things forward for the region.

1.4 Target Audience

The target audience for this Commission's report is likely to include:

· Asia-Pacific IMBN’s Membership (to develop consensus and a common sense of internal ownership of the direction and focus of the organization)

· other scientists and scientific institutions (both public and private sector) which share the vision and ideals of Asia-Pacific IMBN, and who might wish to collaborate with Asia-Pacific IMBN in its various activities and initiatives

· governments and other prospective partners in facilitating the development of molecular biology and biotechnology

· students and young and future scientists - to provide them with a sense of whether developments in life science and technology are heading, and to encourage their active participation and contribution to working with Asia-Pacific IMBN to realize its goals and objectives

· the media and educators – to help ensure that the public obtain objective and high quality information regarding developments and implications of new insights and approaches in molecular biology and biotechnology

1.5
The Approach 

In developing this document, the Network examines the needs of the global community, focusing on Asia and the Pacific Rim, in the light of technological advances and the region’s socio-economic and scientific developmental status. 

This macro approach is required as Network’s aim to develop excellence in molecular biology and biotechnology in Asia and the Pacific Rim  has to take into account the varying needs, concerns and constraints of the region at the regional, national, institutional and individual level. The Network strongly believes that the region’s ability to benefit from and participate in these new technologies will depend not only on the ability and foresight of policy makers to invest in research and development but also on the commitment of individual institutions and scientist. 

Chapter Two: 
 Introduction

2.1
 A Global Perspective

The world stands poised to enter the new millennium equipped with ever increasing knowledge of the world and increasingly sophisticated technology. However, the promise of the future can only be realized if humankind solves the problems of today and begins its preparation for the challenges of the future. 

Over the last century, the accelerated rate of change to society and the environment has outpaced the ability of humankind to identify, understand and solve the impact of such changes. Given the web of connections between humankind and the world, it is imperative that governments, scientists and industrialists coordinate their efforts in understanding and developing solutions for existing and future problems. Humankind cannot afford many more delays or mistakes for the future. 

This chapter summarizes the major problems facing the world, the role of policy in solving/causing these problems and the role of science. 
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Figure 1: An example of some of the effects of socio-economic changes on the environment, healthcare and agriculture

2.2 Overview of Major  Problems 

Generally, the problems that humankind faces today have not changed very much over the centuries- population explosions, disease, food security and environmental pollution. The problem lies in the scale and intricate nature of today's challenges. 

This section gives an overview of the major issues of concern, with a particular focus on Asia and the Pacific Rim. 

Dramatic Population Growth

World population at the time of World War II was 2.5 billion. By 1988, global population had doubled. The world’s current population has already reached six billion and is expected to reach 8 billion by 2020 and 11 billion by 2050 (FAO 1998). 

In addition to burgeoning populations, there is a growing trend towards urbanization. Urban areas are expected to surpass rural areas in population around the year 2005 and to account for at least 60 percent of the global population by 2020. By 2015, 26 cities in the world are expected to have populations of 10 million or more (World Urbanization Prospects, the 1996 Revision, UN 1997). Accompanying population growth and urbanization, there is a host of problems including hunger, disease, and environmental degradation. 

It should be noted that changes have not been taking place in a uniform manner around the world. Of particular interest is the Asia-Pacific region - home to over 3.2 billion people, representing 60% of the world’s population. The region remains one of the fastest growing regions in the world with population growth at a substantial 1.5% annually. It has also begun to make significant inroads in terms of economic and social development. For much of the 1980s and 1990s, the region saw rapid socio-economic advancement with growth rates of 8-10% annually being not uncommon amongst several countries in the region – it was, for most of these 2 decades, the fastest growing region in the world in economic terms. Such growth has not, however, been evenly distributed. Some economies now have levels of wealth and infrastructure which rival those found in more developed regions (e.g South Korea, Hong Kong, Singapore).  Other countries in the region, such as India, Pakistan, Bangladesh and Laos are still among the poorest in the world.

Along with the unequal distribution of wealth and resulting social problems, come the problems of disease, hunger and environmental degradation. While more developed states may not be directly affected yet, the apparent "shrinking" of the global village does not exempt any state from having to deal with such issues of concern. 


[image: image2.wmf]Asia's Contribution to the Global Population

-

1,000,000

2,000,000

3,000,000

4,000,000

5,000,000

6,000,000

7,000,000

8,000,000

9,000,000

Year

1950

1955

1960

1965

1970

1975

1980

1985

1990

1995

2000

2005

2010

2015

2020

2025

Year

World's Total Population '000 (estimated and projected)

Asia's total  Population '000 (estimated and projected)


Figure 2: World Population Growth ( Source: Food and Agriculture Organization)
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Figure 3: Urban Population Growth (Source: Food and Agriculture Organization) 

Burden of Disease

The infectious disease burden in Asia continues to be very high with dread diseases such as tuberculosis, malaria and hepatitis continuing to take a very heavy toll in the region. At the same time, the region is undergoing an epidemiological transition in which the disease profile is changing – impressive investment in public health and growing socio-economic well-being has translated into ever rising life expectancies in the region, and a growing importance of dealing with such conditions as cancer and degenerative diseases as well as the so-called diseases of affluence which include diabetes, hypertension and cardiac disease. Yet, while the diseases are similar to those found in more developed nations such as USA and the European countries, there are differences in disease epidemiology, incidence, pathology and patient response to treatments. The basis of such differences needs to be understood and addressed as part of the effort to optimize healthcare management in the region. 
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Figure 4: Leading Causes of Mortality in the World versus South East Asia (Source: The World Health Report 1999)

Food Security

The first Green Revolution in the 1950s-1970s played a critical role in helping to ensure that food production in the Asia-Pacific region grew at rates which either matched or exceeded rates of population growth, but this revolution has come at a price. The heavy reliance on chemicals and inorganic fertilizers has been linked to a wide range of ecological problems from soil infertility due to chemical pollution to pesticide poisoning and increasing resistance to pesticides. Other problems (e.g. soil erosion,  urbanization) decrease available arable land by 5-7 million ha per year. In effect, the amount of cultivated land has decreased from 0.44 ha per capita in 1961 to 0.26ha in 1997 and it is expected to further decrease to 0.15 ha by 2050 as a result of increased population and erosion (Consultative Group on International Agricultural Research [CGIAR]). This decrease in cultivated land has also resulted in the increased "industrialization" of livestock production which also exacts a price in terms of increased potential of disease outbreaks and environmental pollution. Strain is also becoming evident in the once bountiful ocean with estimates that catches of 70% of marine species have reached or exceeded sustainable levels (Source: FAO). 
While it is true that food production has so far exceeded the rate of population growth, in light of the above, it is questionable if humankind’s approach to agriculture is sustainable in the long term. Given the evidence to date, it is clear that drastic improvements in agricultural production, management and food production is required if we are to ensure the food security of Asia and the Pacific Rim. 

Environmental Crisis

The economic growth and development that the region has seen to date has come at a high cost to the environment–the loss of earth's biodiversity, rising levels of air pollution in cities, coastal degradation, deforestation, unsustainable use of freshwater sources and the use of natural waterways as dumps for garbage. There is a growing need for remediation of present environmental problems and prevention of future situations. This has become not just an ethical or moral issue, it is now an issue linked to the survival of humankind. 

2.3
Problems and Policies

Internationally, there is a spectrum of acknowledgement and knowledge of the problems listed above. While some economies actively try to tackle these problems, other states are more concerned with economic growth even at the expense of the environment or the health of the populace. These varied views result in a slew of policies-some of which are aimed at alleviating or preventing adverse situations, other of which are the cause of problems. 

Given the intricate web of connections between trade, environment, industry, health and agriculture, the challenge to policy makers is to identify and assess the full impact and significance of state, national and international policies and legislation.

[Box on the different types of policies- non-specific (e.g. trade, political), industry sector specific (e.g. health policies, agriculture policies) and industry wide specific (e.g. IPR protection, biosafety).]

One example of how international policy can affect scientists, economies, industry, consumers, etc. 

2.4
The Role of Science

The history on mankind developed along and was driven by technological revolutions (invention of tools, agriculture, and recently the industrial revolution) which supported an incredible increase in the global population from just a few millions  tens of thousands of years ago, to the current size of 6 billion. 

Humankind is currently going through another revolution, different from all previous ones in the sense that it dominated by scientific research. This revolution is often referred to as the “high-tech revolution”. It spans different disciplines of research, and one of its major directions is the development of molecular biology-based biotechnology. 

This " high-tech" period is characterized by increasing blurring of the border between traditional scientific disciplines, and, in particular the border between basic and applied research (e.g. between molecular biology and biotechnology). The tight inter-relationships are manifested at different levels- scientific research is becoming increasingly technological and dependent on sophisticated equipment and reagents. Similarly, industry is becoming more and more dependent on basic research. Often, the time interval between an original observation and application has become quite short. 

As science moves from the laboratory to the real world, there are increasing signs that that molecular biology and biotechnology will provide solutions to meeting the needs of the world's population and to solving the environmental problems plaguing the world today. For example, recent advances in the laboratory have led to a growing array of plants and animals with increased resistance to disease and substantially higher yields than ever before. New microbes engineered in laboratories are demonstrating the ability to break down petrochemicals and plastic into non-toxic components. Gene therapy offers the exciting possibility of treating or preventing disease at the most fundamental level. On the other hand, there is growing concern regarding the potential socio-economic, health and environmental impact of this new technology.

As such, it becomes obvious that research and the subsequent translational process need to be re-examined and assessed against the backdrop of the needs and views of the world and the global community, if the full benefits of molecular biology and biotechnology are to be accrued. If molecular biology and biotechnology is to realize its potential as an agent for change, governments, scientists and industrialists will have to answer the questions of: 

· How can molecular biology and biotechnology be best applied? 

· Where can this new technology add the most value? 

· What is required for success? 

· When are results (i.e. solutions) expected? 

· What are the short term and long term implications of such research? 

[Diagram of the roles of biomedical, agri-food and environmental maintenance in terms of impact to humankind- Tree of life ?

2.5 
Factors affecting the development of  molecular biology and biotechnology  

Research and application of molecular biology and biotechnology are knowledge intensive activities which are dependent on the existence or access to modern research equipment, reliable telecommunications and information technology networks, highly skilled manpower and financial support. As such, the factors affecting the development of molecular biology and biotechnology include: 

1. Infrastructure Development

· Development of physical infrastructure at various levels-institutional, national, regional and international. These include the establishment of expert institutions, instrumentation centers, and powerful, widely accessible information nodes.

· Scientific Infrastructure

2. Regulatory/Cultural Environment

· Development of regulations and enforcement procedures which encourage the development of life sciences (e.g. intellectual property rights regulations)

· Local environment/attitudes towards research and development, entrepreneurship and risk/failure.

3. Policy towards research and development and exploitation of the results

· Development of national policy for promoting modern biological research, properly balanced between basic and applied work. 

· Institutional policies and guidelines towards promotion of scientific excellence and application of scientific discoveries (e.g. assessment systems, career development programs, encourage of scientific entrepreneurship)

4. Human resources development

· Promotion of science and technology at the school level

· Strengthening the academic infrastructure (including the promotion of university education and research at the graduate and undergraduate levels)

5. Finance and Resource Mobilization

· Promotion of biological and biotechnological research via allocation of research funding via national, regional, international and private sources
· Encouragement of investment in biotechnology industry, with a particular emphasis on the link between academia and industry. 
For an economy to develop excellence in molecular biology and biotechnology, all the above factors must have been considered and acted upon in a holistic manner. The impact of guidelines, policies and legislation has to be considered not only on the ability to conduct research but also on the ability to apply the fruits of research. 

Chapter 3.  Where Molecular Biology and Biotechnology are Headed

3.1
Brief history of the Biological Sciences

Historically, the study of the biological sciences was based on phenomenological observations. This developed into the study of biological mechanisms. Subsequently, the progress in biochemistry and biophysics provided a major impetus to the characterization of proteins and their role in cellular activity, thereby paving the road to the development of molecular genetics. 

The last quarter of this century was progressively dominated by genetic approaches, which revolutionized the scope of biological research. These approaches, commonly referred to as “molecular biology”, enable not only the systematic identification and characterization of all genes and their products, but also the analysis of the activity and specific roles of individual genes within the living organisms. This is being achieved by the creation of cells or whole organisms which are genetically engineered (i.e. the addition, change or deletion of specific genes). These new techniques and technologies are being successfully applied to a wide variety of organisms, from bacteria to man, culminating in the global effort to characterize the entire human genome and eventually, the genome of all organisms of importance. 
Timeline of  Major Discoveries in Biology

3.2
Definition of Molecular Biology and Biotechnology 

There are various definitions of molecular biology and biotechnology- varying in scope and specificity. In this report, the broadest definitions of both terms are adopted. 

Molecular biology is defined as the knowledge and development of an understanding of the basic mechanisms of life. This encompasses disciplines such as cell biology, physiology, and biochemistry.

Biotechnology refers to the use of various technologies (e.g. information technology, electrical engineering) to develop applications for commercial or research reasons and use, based on the findings of molecular biology. Examples of subsets of biotechnology include but are not limited to, genomics, fermentation, and tissue engineering. 

3.3
Trends in Molecular Biology and Biotechnology

Listing of state of the art technologies

The impact of: 

Large scale sequencing efforts 

Proteonomics

Bioinformatics (e.g. virtual cell?)

Stem cell culture (tissue engineering, biomaterials)

Cloning of animals, human tissue (agricultural production, preservation of biodiversity)

DNA vaccines 

Plants as vaccine delivery systems

3.4 The Impact  of Molecular Biology and Biotechnology

Molecular biology and biotechnology has countless applications in the fields of medicine and human health, agriculture and food production and environmental protection and remediation. The question is not if these new technologies can make an impact, it is where these new technologies can add the most value, in terms of speed, efficacy or cost, in comparison to other technologies. 

In this light, it is necessary to first identify the yet unmet needs of humankind and, subsequently to identify means and strategies of meeting these needs from the point of discovery/fundamental and application research. 
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3.4.1
Medicine and Human Health

Molecular biology and biotechnology will impact the diagnosis, prevention and treatment of disease. The challenges here lie not only with the discovery and application of new technologies, but also with the effective implementation of these new technologies in the real world. This refers, not to commercial large-scale production or manufacturing, but to the proper use of these technologies in existing healthcare systems. 

Box on : 

New diagnostic techniques- pharmacogenomics, gene-chips, etc.- Grant Sutherland, Yau-Huei Wei (Chinese Taipei), John Mattick, Anthony Reeve (Gastric Cancer and implications to families) 

New vaccines- novel delivery vehicles, DNA vaccines, etc.-Ruth Arnon, 

New treatments- tissue engineering, stem cell production, gene therapy- Tikki Pang, Shigetaka Asano (leukemia gene therapy), 

5.4.2
Food and Agriculture

In literature, farming is often described as " a fight against nature". Today, farmers have not only to contend with disease and weather but also problems such as the loss of cropland to increasing industrialization, environmental damage, the increase in pesticide and herbicide resistant pests, decreasing availability of freshwater and climatic change. Overlying these problems is the pressure to feed an ever-increasing global population. Clearly, there is room and need for improvement in agricultural production. 

The agri-industry can be roughly categorized into plant production, animal production and fish production (fisheries and aquaculture). While each category has distinctive characteristics, the three areas are linked, not only by the use of grain or fish meal for animal/fish production, but also by similar market demands, environmental concerns and technological gaps.

Molecular Biology and biotechnology can have an impact on: 

a) Crop Production: 

· Input traits such as pesticide resistance, herbicide resistance, drought resistance, etc.

· Output traits such as improved nutrient profile, higher yields

· Breeding (Germplasm)

While molecular biology and biotechnology can and have been applied successfully, the challenges here are not only technical in nature. Scientists and industry will also have to consider long term impact to the environment and human health and the socio-economic impact of modified crops. 

Box: Mol Bio and crop production: -William Peacock, Assis Datta

b) Livestock production

Improved feeding practices and bloodlines have significantly increased meat production over the last decades. However, the pace of industrialization has resulted in increasing animal production density resulting in higher chances of environmental damage, disease and zoonosis. 

Molecular biology and biotechnology can be applied to: 

· The prevention, rapid diagnosis and treatment of disease

· The alteration of gut flora/fauna and other microorganisms to reduce waste production and to increase the feed conversion ratio

· The alteration of microorganisms or crops as improved feed 

· Breeding and preservation of germ plasm

Box: Transgenic animals, new diagnostic kits, new vaccines- Zulkeife Zamrod (Malaysia, poultry diagnostics), Ook Joon Yoo (implications of transgenic animals), etc.
c)Aquaculture

With declining wild stocks, aquaculture production will have to grow to meet the human food demands and animal feed requirements. While aquaculture has a long history and is a rapidly growing industry,  key issues will have to be resolved if aquaculture is to be economically and environmentally sustainable in the long term. Issues include: 

· Environmental damage (e.g. soil salinisation due to shrimp culture, reduction of mangrove ecosystems, pollution by net cage farms waste and antibiotic residues), 

· The carnivorous nature of higher value fish (e.g. garoupa, seabass). This results in a reliance on fish meal or trash fish in order to produce more fish. This is in conflict of the hope to reduce fishery catch so as to allow for recovery of wild fish stocks

· The lack of detailed knowledge on fish and shellfish nutrition, reproduction, and disease management 

· Economic and environmental viability and sustainability of industrial aquaculture. 

Molecular Biology and Biotechnology can have an impact  on: 

· Disease diagnosis, prevention and treatment

· Improved and targeted breeding for desirable traits. 

Considering food production, molecular biology and biotechnology can and have been utilized in the production of improved microbial strains for use in , for example, production of food additives (e.g. flavors, fragrances),  chemicals (e.g. alcohol) and  industrial enzymes (e.g rennet). Other applications include the development of rapid diagnostics for food borne toxins or pathogens and the development of novel biosensors for use in industrial fermentation and for screening. 

3.4.3
Environment

The assault on the environment has not ceased since civilization began. Problems have accumulated and humankind has finally realized that environmental damage has to be stopped, environmental remediation initiated and new technologies developed for future problems. The problem lies in where and how to begin. 

The areas of endeavor can be classified into: 

· Environmental remediation

· Biodegradation

· Biomass as a source of energy

· Environmental and human and animal health

Molecular biology and biotechnology could aid the process by : 

· Identifying or engineering microorganisms or other organisms (e.g. plants) to either degrade or sequester pollutants in non-toxic forms

· Developing bioreactors to tap on biomass as an efficient energy source

· Conserving biodiversity through tissue culture, cloning (in extreme cases) or through genetic sequencing.

· Studying the effects of environmental pollution on human health and developing possible therapies

3.4.4
Impact on National and International Economy

From the examples listed in the preceding section, it is evident that molecular biology and biotechnology can have applications in a wide range of high value-added industry sectors from pharmaceutical to agriculture to environmental remediation. The " biotech" industry that has developed over the last two decades to service these sectors is, in itself,  a highly capitalized, high value added industry. 

Governments around the world, in their efforts to develop and ensure continual economic growth, have identified molecular biology and biotechnology as a key area for development. In Asia and the Pacific Rim, China, Japan, Korea, Malaysia, and Singapore have already developed "Biotechnology Blueprints" and have invested heavily into molecular biology and biotechnology.. Other economies in the region have also launched a range of initiatives aimed at building up capabilities in the biological sciences, healthcare and agriculture. Comparing these initiatives, it becomes clear that governments are interested not only in attracting investments but also in developing indigenous high tech start-ups. 

[Box of case study of different biotech spin-off models-USA, Europe, Israel, Asia

Summary of "blueprints in region"- Singapore, korea, japan, Australia, hong kong, china]

On the flip side, it is unclear if the full ramifications of molecular biology and biotechnology on an economy have been considered. For example, what is the impact of  an microorganism able to produce palm oil? What would this mean for Malaysia's and Indonesia plantation industry? 

Considerations of this kind also need to be addressed if an economy is to benefit from molecular biology and biotechnology. 

[A3 diagram of how the biological fields lead to applications- to be used as a primer for readers with no biological background]

Chapter 4.
Understanding the Critical Success Factors for Molecular Biology and Biotechnology Development

The critical success factors for the development of molecular biology and biotechnology can be broadly classified into five categories, namely: 

1. Infrastructure Development

2. Regulatory/Cultural Environment

3. Policy Development

4. Human Resource Development

5. Finance and Resource Mobilization

When considering these factors, a holistic view is crucial. The impact of policies, regulations and priorities should be considered at the regional, national and institutional level. Furthermore, given the application of molecular biology and biotechnology in a range of sectors, it is crucial that policies should not be examined or developed solely for the promotion of a particular activity or sector. 

	Critcal Success Factor Analysis of Various Regions of the World
	Implications
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4.2 Issues, Concerns and Opportunities

4.2.1 Building the Region’s Infrastructure for Science and Technology

Regional infrastructure for molecular biology and biotechnology can be examined from two angles- physical and scientific. 

Physical Infrastructure 

A reliable and well-maintained physical infrastructure (power supply, transportation networks, telecommunication networks) is a prerequisite for science and technology development. 

In addition to the large-scale public infrastructure, the development and management of industrial parks and incubator facilities by public and private entities are also important factors in increasing the rate of development of excellence in science and the application of scientific discoveries. While clustering high tech activities would help to minimize costs in terms of common facilities and to promote interaction amongst scientists, it is important to remember the basic rules of estate management and market demand so as to avoid the proliferation of “white elephants”. 

Experience of region in running science parks. 

 Scientific Infrastructure

In the past, bricks and mortar were often seen as a necessary first step to developing scientific and technological excellence. While the need for modern facilities still exists, it is becoming increasingly evident that while physical buildings are important, the need for individual research facilities is not as pressing as the need for access to powerful and reliable information and communication networks and the need to coordinate and maximize utilization of equipment and other research facilities. This holds true at institutional, national and international levels. 

Elaborating on this, scientists working in areas with possible biomedical applications should have ready access to collaborations with medical facilities. Similarly, access to land for field tests, together with the guidelines for use, should be available. 

Box on Australian Genome Facility? 

Box on AVRDC and IRRI as models for international research and cooperation? 

4.2.2 Regulations , Culture and Policy Development 

National policies and regulations form the platform and environment for the development of excellence in molecular biology and biotechnology. The approach and aims of the governments and policy makers in developing internal legislation/regulatory systems and in participating in international fora and agreements play a large part in determining if an economy will be able to benefit from these new technologies. 

It is essential that all aspects of national policies  (e.g research guidelines, drug regulations, clinical trial guidelines, investment guidelines, import regulations) are consistent in encouraging investment in, exploitation of and application of research. Furthermore, as most discoveries would have be of international impact and application, international and regional approaches must also be examined. 

On the other hand, given the rate of scientific advancement, regulations should also evolve rapidly to respond to and meet the needs of public, animal and environmental safety in the near and long term. Today, biosafety, ethics and clinical trial practices are under scrutiny by policy makers eager to ensure public safety, by industry who are eager to secure consumer confidence and larger markets and by consumers who have faced one health/food/ environmental  scare too many. 

Box on European Experience (Swiss Referendum and Green Lobbies, patenting of GMOs)

Box on Philippines NGOs? 

Box on Singapore Government Policy? 

Box on implications of CBD, ICH, Access to Biological Resources? 

[box: focus on some IPR challenges confronting science]

GMAC- ASEAN initiative to harmonize agricultural biosafety guidelines

Scientific policy also refers to the governance and management of research at institutional and national levels.  It includes, but is not limited to, the systems for: 

· Allocation of funding

· Development and maintenance of high research standards (e.g. peer review) 

· Review and assessment for promotion of scientists

· Scientific career development

· Recruitment and development of scientists and technical staff. 

The challenges in developing an efficient, efficacious and responsive scientific infrastructure include: 

· The need to balance between ensuring career stability and preventing stagnation

· The need for a transparent, independent and objective research review committee that is able to ensure consistent research standards while being responsive to the varied nature of research proposals

· The need to encourage individual investigator driven research while ensuring coordination and collaboration so as to minimize areas of overlap and/or omission. 

· The difficulties in attracting, developing and retaining scientists

· The requirement to forecast and determine research priorities 

Box on assessment systems in Korea, Japan, Singapore, Malaysia, etc.

Fundamental Research versus Priority Driven Research

Research is the quest for the understanding. Given the complexity of life, it is extremely difficult to determine which areas of fundamental research would have the most socio-economic impact.  Furthermore, the creativity and diversity of non-directed fundamental research has been the source of most discoveries of note in the past. However, given limited financial and human resources and clear human and environmental needs, prioritization has become and is a prerequisite. 

Economies will need to decide not only on whether and how much to invest in research, but also  on the allocation of funding between fundamental and priority driven (directed) research and on the areas of institutional, national and international need and interest.  

It should be emphasized that fundamental and priority driven research require both basic and applied research capabilities and technologies. However, the proportion of basic versus applied skills may differ between the two approaches. 

Box on definition between applied, fundamental etc, 

 Linking Scientists and Institutions- the advantages of and mechanisms for cooperation

As mentioned previously, the problems facing humankind today are multi-factorial in nature. Recognizing this, it is not surprising that multi-disciplinary groups would be advantageous in the quest to understand the science behind the problems and to translate discoveries into viable applications/solutions. 

Taking into consideration the issues raised previously, the formation of linkages between scientists and institutions at the national and international level would facilitate the process of maximizing utilization of physical infrastructure and addressing the need for prioritization of research. Furthermore, the formation of linkages between researchers and research organizations should not be limited to public institutions, the mechanisms of collaboration and cooperation with industry groups should also be explored. 

Box on multi-disciplinary groups- experiences in the various economies. 

4.2.4
Human Resource Development

The Importance of Education and Capacity-Building
There is insufficient basic education in the concepts of modern biology and the implications of this lack should be understood at all levels. The 21st century will certainly be dominated by society which is technology intensive – natural resources will be less dominant – human capital, knowledge-based economy will be critical. It is important, to reach prosperity, that our economies increase investment in education and that someone should take a leading role in defining the ways in which knowledge-based societies can be fostered. 

Investment in education also has major impact in shaping the social profile of societies. It is obvious that developments in science and technology will have a major impact in lives of people and scientific and technological literacy are essential for normal functioning. The future citizen's need for scientific literacy will only increase with time. As such, investment in education is the most cost-effective investment that any society can make. However, there is high heterogeneity amongst economies with regards to national capacity to develop and promote science and technology as subjects in school. 

For example, it is important to set ambitious goals in educating students at the undergraduate and graduate levels to become leaders and propagators of biotechnology. As such, academia has a special responsibility for promoting science education. Universities could (and probably should) devote effort into the development of science and technology capabilities in their respective countries. Researchers should also be involved in writing and developing teaching materials.

In addition to the development and promotion of science education, it is also necessary to examine the structure of the curriculum, especially at the tertiary level, to equip students for the move towards multi-disciplinary research and the increasing number of linkages between academia and industry. The understanding of research management, intellectual property management and commercialization processes and issues will equip students not only for an academic career but also for a career in industry and government. 

	The Israeli Experience in Shaping Education

During the 1960's, leading scientists in physics, biology and mathematics in Israel, in collaboration with the Ministry of Education, established a collaborative framework for the promotion of science education known as the "Center of Science Education". This government- funded organization is involved in a variety of academic and applied activities promoting science education for K-12 graders. These activities include the development and production of teaching materials, participation in and leadership of national curriculum commissions, teaching training (pre-service and in-service), and  research activity in science education. The capacity of the "Center for Science Education"  to be at the cutting edge of this field was also very instrumental in the introduction of changes in the system, which are essential in this rapidly evolving field. 

In 1992, the Ministry of Education appointed a commission, headed by the President of the Weizmann Institute, Prof. Haim Harari, to examine the state of science and technology education, define the future goals, and recommend how these goals can be achieved. The commission made specific recommendations in a variety of topics, including: 

i. The strengthening of the mathematical literacy and capabilities of all students, starting with the elementary school level 

ii. Joining science and technology education in elementary and junior high school levels (grades 1-9), rather than separating the two disciplines. (This is especially suitable in this period when science and technology are so closely inter-related). 

iii. It was emphasized by the committee that it is mandatory not to train just the future scientist or technologist but, also the future citizen whose life will be strongly affected by modern science and technology. 

The implementation of these and many more recommendations was approved by the Israeli government in 1993, dramatically increasing the budgets allocated for science and technology education and is currently widely applied.

-by Dr Benjamin Geiger, The Weizmann Institute of Sciences, Rehovot, Israel
· 


4.2.5  Funding Technological Innovation

Research is a long-term capital-intensive activity that should not be subject to the vagaries of changes in government administration. Governments have to recognize and acknowledge the need for stable incremental funding for research. In addition, governments have to develop user-friendly, transparent and objective means for fund administration. 

The development of funding policies and budgets should also keep in mind:

· The need for balance between fundamental and priority driven research, 

· The need to attract, develop and retain scientists, 

· The need to encourage application of research findings and

· The socio-economic costs and changes of research findings and applications. 

Graph on GERD/GDP for 14 economies versus US,  UK, Switzerland, etc. 

Box on allocation of budgets for economies and administration of such budgets. 

4.2.6 Dealing with the Ramifications of Scientific Endeavor
 Socio-economic impact 

The unknown or misunderstood is usually feared. Today's public is bombarded with information from television, newspapers, and the internet. When it comes to science, conflicting reports, sometimes within days of each other, generate confusion and mistrust for new ideas and technologies. Compounded with the under-studied socio-economic impact of new technologies, the public is understandably reluctant to accept new technologies and products. 

Scientific research is still largely funded by the public in the belief of the worthiness of the pursuit of knowledge and in the hope of future benefits to humankind. It is essential that scientists recognize and assume the responsibility of communicating the implications, significance and benefits  of research to the community at all levels. 

While potentially time-consuming, this activity benefits all parties-scientists, industry, government and the lay public. The effort spent communicating objective and accurate information about scientific research would 

[box: cloning, IVF, terminator technology.]

Conclusion

The 21st century promises to be the best ever for humankind as new advances in technology, and growing awareness and understanding of nature will enable us to harness it for sustainable growth and development.

If the Asia-Pacific region is to be a significant player in future developments in the field, it needs to start working today to build the science and technology information base and the infrastructure which will fuel the revolution.

Chapter Five
The Vision for Asia Pacific IMBN

Growth will not come from one or another area of focus or study, but from the novel and exciting use of new skills, capabilities and technologies in new and exciting ways. The future belongs to those who have the vision and the courage to peer across the artificial boundaries of different disciplines to find ways to work with colleagues in all fields of endeavor to find solutions to the problems which exist.

There is much that has been achieved – but we have only begun to glimpse the potential of developments in science and technology to contribute to human and ecological well-being around the world. Asia-Pacific IMBN can play a critical and important role in making this happen.

5.1
Vision of Asia Pacific IMBN’s Role

The vision is that Asia Pacific IMBN will act as a change leader, a catalyst and a facilitator. It will identify and act on the levers of power to effect change necessary to the development of molecular biology and biotechnology in Asia and the Pacific Region. 

In view of the central role of science and technology in society, it would be imperative that modern biology will be attentive to the needs of society and that it will communicate with policy-makers at various levels, including the leading scientists, the relevant government officials, the leaders of international scientific organizations, the general public, various funding sources, industry and so on

Asia-Pacific IMBN should be exclusive in terms of identifying only the best to be its members, while being inclusive in encouraging all who wish to be involved in the development of molecular biology and biotechnology to be proactive in working with Asia-Pacific IMBN.

Individuals who wish to contribute to the development of molecular biology and biotechnology in the region will be welcome to participate actively in the work of Asia-Pacific IMBN regardless of their national origin or level of scientific achievement. Asia-Pacific IMBN welcomes the active participation of students, school teachers and others in its various programs

5.2 
Action Plan for Achieving the Vision

Realizing the vision of Asia-Pacific IMBN will require concerted effort on the part of Asia-Pacific IMBN and its strategic partners in academia, industry and government who are committed to working with Asia-Pacific IMBN to realize its goals and objectives.

This section will carry the process of translating Asia-Pacific IMBN’s consensus vision forward by defining clear goals and objectives for strengthening and developing areas of interest and concern, identifying the action steps that will need to be undertaken to ensure that the necessary infrastructure, core competencies and capabilities are built up, and then identifying the specific actions or tasks which will need to be undertake.

The action plan will, of course, define clear timelines and identify milestones in the realization of Asia-Pacific IMBN’s mission, as well as characterize the expected outcomes and measures of performance which will need to be built into Asia-Pacific IMBN’s programs and activities to ensure that they are consistently effective and of high impact and responsiveness to the changing priorities, concerns and needs for molecular biology and biotechnology development in the various participating economies of Asia-Pacific IMBN.

5.2.1
Aims and Guiding Principles

While working towards the goal o f promoting the development of molecular biology and biotechnology in Asia and the Pacific Rim, the Network will hold to it: 

a. Aims

b. Guiding Principles

c. Functions

5.2.1a
Aims of Asia-Pacific IMBN

The Network is committed to maintaining and promoting the development of scientific and technical excellence amongst scientists and institutions dedicated to molecular biology and genetic engineering research, with particular focus on Asia and the Pacific Rim. Specifically, it will:

1. 
promote study, research, innovation, development and dissemination of knowledge in molecular biology and genetic engineering and directly related areas of science and technology;

2. 
undertake, in collaboration with relevant national and international institutions, facilities and training programs aimed at strengthening expertise and capacity for the conduct of work in the areas of the Network's interest and focus.

5.2.1b Guiding Principles for the Work of Asia-Pacific IMBN

1. 
The Network shall serve as an international resource devoted to developing competence and expertise in molecular biology and biotechnology in Asia and the Pacific Rim.

2. 
The Network will complement its activities with those of other international and national societies, associations and institutions, public and private, that have similar aims. Its activities will, wherever appropriate, be planned and implemented in collaboration with such societies, associations and institutions.

5.2.1.c
Functions

1. 
The Network shall have the following program areas: 

i) 
To encourage scientists and supporting institutions to conduct research and to provide training, educational and skills enhancement opportunities in molecular biology and genetic engineering; 

ii) 
To help coordinate the conduct of research and development activities in laboratories designated by supporting institutions as Asia-Pacific IMBN laboratories (IMBL); 

iii) 
to cooperate with industry to identify areas of common interest for promoting the work of scientists and institutions working with the Network.

5.2.2 
The Network’s Activities

In fulfilling the aforementioned aims and functions, in the spirit of the guiding principles, the Network shall engage in a range of activities including: 

- 
holding meetings and arranging lectures, training courses, workshops, seminars, symposia and conferences; 

- 
publishing and disseminating books, periodicals, reports and research and working papers through print and electronic media; 

- 
establishing and maintaining contact with individuals and institutions with expertise in relevant fields through collaborative research, seminars, exchange visits, sabbatical attachments and likewise; 

- 
undertaking studies and other projects on behalf of or in collaboration with other organizations and institutions; 

- 
maintaining offices, laboratories, information resources, and other facilities as may be necessary for its proper functioning; and

- 
taking such other actions as may further the aims and objectives of the Network.

The Network's programs and plans shall be reviewed and approved by its Governing Council taking into account the needs of developing and developed economies and the Network's capacities in meeting these needs. 

5.2.3 The Way Forward

Consideration of the Action Plan will be in line with the analytical framework to be used in the Priority Needs Commission analysis and used in surveys conducted by Asia-Pacific IMBN. This Conceptual framework considers challenges, issues and opportunities in molecular biology and biotechnology in terms of:

i. Infrastructure and Institutions

ii. Policy and Regulatory Environment

iii. Human Resource Development Considerations

iv. Finance and Resource Mobilization Considerations

5.2.3.i
Infrastructure and Institutions

Objective: 

· To enable Asia-Pacific economies to recognize the prerequisites for success in the life sciences, and to encourage investment in the development and strengthening of the basic physical infrastructure, technical resources and facilities, academic and education institutions, centers, science parks and industrial organizations which would facilitate molecular biology and biotechnology development in the region

Activities

· Completion and release of the reports of the Asia-Pacific IMBN Strategic Vision Commission and the Priority Needs Commission.

· On-going work at the national and regional levels to actively encourage investment and support for the development of infrastructure and institutions which would facilitate molecular biology and biotechnology development in the region

5.2.3.ii 
 Policy, Regulatory and Cultural Environment

Objective:

· To encourage the development of forward looking governmental and industry  policies aimed at ensuring an intellectually stimulating environment in support of research and development in the life sciences.

Activities:

· Asia-Pacific IMBN and its members at the national and regional level, should actively engage policy-makers in government and industry in a dialogue aimed at facilitating the development of national policies and guidelines, etc

Objectives:

· To encourage the establishment of regulatory and cultural environments in the Asia-Pacific region which facilitate responsible molecular biology and biotechnology development 

Activities

· To encourage strengthening of Regulatory and Oversight Capabilities – helping to safeguard the interests and concerns of the public, to ensure that every effort is taken by policy-makers and regulators in the interest of biosafety in line with a growing global awareness and understand of the need for more sophisticated tools and approaches to minimizing risks to human and ecological health and well-being. A specific activity might be for Asia-Pacific IMBN to benchmark best practices around the world – through the Commissioning of a special report on the subject.

Objective

· Encouragement of Support for Innovation and Entrepreneurship in the Development of Molecular Biology and Biotechnology

Activity:

· Asia-Pacific IMBN should continue to provide regular forums for interaction between academia and industry, and continue to support industry-academia research and development collaborations.

· Asia-Pacific IMBN should develop a program aimed at providing seed capital to start-up ventures through the award of innovation prizes, etc.

5.2.3.iii 
Human Resource Development

Objective:

· Asia-Pacific IMBN and its membership should play an active role in education and training of the next generation of leaders in life science and technology at all levels through a variety of innovative programs and initiatives including:

· active involvement in the development of education and training resources for schools and the general public

· training workshops on cutting edge technologies for students and scientists throughout the region

· media training programs aimed at providing colleagues working in media organizations with the opportunity to obtain a good understanding of the opportunities and challenges confronting scientists, policy-makers and industry throughout the region.

5.2.4.iv
Financing and Resource Mobilization

Objectives:

· To encourage greater investment in molecular biology and biotechnology development

Activities:

· Establishment of an Asia-Pacific IMBN Commission focused specifically on financing and resource mobilization considerations in life science research and development in the region. The Commission will work closely with colleagues in government, industry and the private sector to catalogue available resources and facilities available at the national and regional levels to support research and development, as well as the establishment of new ventures aimed at capitalizing on new developments in science and technology

· Working with national authorities and with industry groups, to work to encourage greater investment and support through grants and investment in activities aimed at developing molecular biology and biotechnology

· Identifying specific opportunities for research and development and investment partnerships for research institutions, industry and government.

5.2.5
Anticipated Timelines

	October 1999
	Preliminary Assessments of the Priority Needs and Strategic Vision Commissions

	January 2000
	Completion of Reports of the Strategic Vision and Priority Needs Commissions

	June 2000
	3rd Asia-Pacific IMBN Conference

	
	Launch of Search Process for Permanent Location of Asia-Pacific IMBN Secretariat

	December 2000
	Formal Establishment of Asia-Pacific IMBN

	
	Identification of Permanent Secretariat for Asia-Pacific IMBN
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Asia Pop Stats

		Year		Total Population '000 (estimated and projected)		Urban Population'000 (Estimated and projected)		Rural Population '000 (estimated and projected)		Male Population '000  (estimated and projected)		Female Population '000 (estimated and projected)

		1950		1,376,745		234,666		1,142,079		705,280		670,924

		1955		1,513,250		281,714		1,231,536		773,966		739,288

		1960		1,667,997		339,737		1,328,259		852,264		815,734

		1965		1,860,471		408,988		1,451,481		950,633		909,838

		1970		2,101,449		481,992		1,619,455		1,073,978		1,027,465

		1975		2,354,833		569,101		1,785,730		1,204,849		1,149,982

		1980		2,585,698		679,643		1,906,054		1,323,985		1,261,713

		1985		2,840,117		817,257		2,022,861		1,454,234		1,385,882

		1990		3,113,808		980,443		2,133,364		1,594,405		1,519,401

		1995		3,436,282		1,190,065		2,246,220		1,756,878		1,679,405

		2000		3,682,551		1,383,225		2,299,327		1,881,362		1,801,187

		2005		3,915,111		1,586,961		2,328,146		1,997,758		1,917,352

		2010		4,135,947		1,801,622		2,334,333		2,107,696		2,028,257

		2015		4,346,896		2,023,244		2,323,651		2,211,714		2,135,183

		2020		4,545,246		2,247,275		2,297,974		2,308,615		2,236,633

		2025		4,723,140		2,469,495		2,253,644		2,394,525		2,328,618

		2030		4,876,579		2,684,880		2,191,701		2,467,391		2,409,189

		Source: FAOSTAT 1990-1998, http://www.fao.org





world pop stats

		Year		Total Population '000 (estimated and projected)		Urban Population'000 (Estimated and projected)		Rural Population '000 (estimated and projected)		Male Population '000  (estimated and projected)		Female Population '000 (estimated and projected)

		1950		2,521,501		749,933		1,771,566		1,258,072		1,263,420

		1955		2,755,326		871,600		1,883,724		1,375,013		1,380,316

		1960		3,021,909		1,016,665		2,005,239		1,509,433		1,512,474

		1965		3,337,042		1,184,857		2,152,181		1,669,534		1,667,512

		1970		3,696,153		1,356,386		2,339,762		1,851,710		1,844,445

		1975		4,074,710		1,541,734		2,532,974		2,045,370		2,029,344

		1980		4,440,406		1,752,890		2,687,511		2,232,131		2,208,271

		1985		4,837,362		1,994,681		2,842,682		2,433,626		2,403,729

		1990		5,266,445		2,274,241		2,992,200		2,652,019		2,614,426

		1995		5,666,363		2,566,398		3,009,976		2,853,889		2,812,477

		2000		6,055,053		2,876,161		3,178,886		3,049,233		3,005,818

		2005		6,429,397		3,200,892		3,228,501		3,226,408		3,192,983

		2010		6,794,775		3,542,183		3,252,600		3,418,633		3,376,142

		2015		7,154,370		3,896,413		3,257,954		3,597,029		3,557,340

		2020		7,501,512		4,256,129		3,245,396		3,768,203		3,733,316

		2025		7,823,700		4,615,286		3,208,412		3,925,828		3,897,879

		2030		8,111,972		4,965,632		3,146,354		4,065,330		4,046,652

		Source: FAOSTAT 1990-1998, http://www.fao.org





Asia Vs World Pop

		Year		Year

		1950		1950

		1955		1955

		1960		1960

		1965		1965

		1970		1970

		1975		1975

		1980		1980

		1985		1985

		1990		1990

		1995		1995

		2000		2000

		2005		2005

		2010		2010

		2015		2015

		2020		2020

		2025		2025



World's Total Population '000 (estimated and projected)

Asia's total  Population '000 (estimated and projected)

Year

Population ('000)

Asia's Contribution to the Global Population

2521501

1376745

2755326

1513250

3021909

1667997

3337042

1860471

3696153

2101449

4074710

2354833

4440406

2585698

4837362

2840117

5266445

3113808

5666363

3436282

6055053

3682551

6429397

3915111

6794775

4135947

7154370

4346896

7501512

4545246

7823700

4723140

8111972

4876579



Urban pop growth

		1950		1950		1950		0.1704498654

		1955		1955		1955		0.1861648769

		1960		1960		1960		0.2036796229

		1965		1965		1965		0.2198303548

		1970		1970		1970		0.2293617404

		1975		1975		1975		0.2416736134

		1980		1980		1980		0.2628470146

		1985		1985		1985		0.2877546946

		1990		1990		1990		0.314869446

		1995		1995		1995		0.3463234391

		2000		2000		2000		0.3756159792

		2005		2005		2005		0.4053425305

		2010		2010		2010		0.435600843

		2015		2015		2015		0.4654456881

		2020		2020		2020		0.4944231841

		2025		2025		2025		0.5228502649

		2030		2030		2030		0.5505662884
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World's Total Population '000 (estimated and projected)

World Urban Population'000 (Estimated and projected)

% World Urban population

% Asia Urban Population to

Years

Population ('000)

%

Urban Population Growth

2521501

749933

0.2974153094

2755326

871600

0.3163328042

3021909

1016665

0.336431375

3337042

1184857

0.355062058

3696153

1356386

0.3669723629

4074710

1541734

0.3783665586

4440406

1752890

0.3947589477

4837362

1994681

0.4123489208

5266445

2274241

0.4318360868

5666363

2566398

0.4529180358

6055053

2876161

0.4750017878

6429397

3200892

0.497852598

6794775

3542183

0.52130983

7154370

3896413

0.5446200015

7501512

4256129

0.567369485

7823700

4615286

0.5899109117

8111972

4965632

0.6121362352



Comparison

		Year		World's Total Population '000 (estimated and projected)		World Urban Population'000 (Estimated and projected)		% World Urban population		Asia's total  Population '000 (estimated and projected)		Urban Population'000 (Estimated and projected)		% Asia Urban Population to		% Asia's population

		1950		2,521,501		749,933		30%		1,376,745		234,666		17%		55%

		1955		2,755,326		871,600		32%		1,513,250		281,714		19%		55%

		1960		3,021,909		1,016,665		34%		1,667,997		339,737		20%		55%

		1965		3,337,042		1,184,857		36%		1,860,471		408,988		22%		56%

		1970		3,696,153		1,356,386		37%		2,101,449		481,992		23%		57%

		1975		4,074,710		1,541,734		38%		2,354,833		569,101		24%		58%

		1980		4,440,406		1,752,890		39%		2,585,698		679,643		26%		58%

		1985		4,837,362		1,994,681		41%		2,840,117		817,257		29%		59%

		1990		5,266,445		2,274,241		43%		3,113,808		980,443		31%		59%

		1995		5,666,363		2,566,398		45%		3,436,282		1,190,065		35%		61%

		2000		6,055,053		2,876,161		48%		3,682,551		1,383,225		38%		61%

		2005		6,429,397		3,200,892		50%		3,915,111		1,586,961		41%		61%

		2010		6,794,775		3,542,183		52%		4,135,947		1,801,622		44%		61%

		2015		7,154,370		3,896,413		54%		4,346,896		2,023,244		47%		61%

		2020		7,501,512		4,256,129		57%		4,545,246		2,247,275		49%		61%

		2025		7,823,700		4,615,286		59%		4,723,140		2,469,495		52%		60%

		2030		8,111,972		4,965,632		61%		4,876,579		2,684,880		55%		60%

		Source: FAOSTAT 1990-1998, http://www.fao.org
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		Year		Total Population '000 (estimated and projected)		Urban Population'000 (Estimated and projected)		Rural Population '000 (estimated and projected)		Male Population '000  (estimated and projected)		Female Population '000 (estimated and projected)

		1950		1,376,745		234,666		1,142,079		705,280		670,924

		1955		1,513,250		281,714		1,231,536		773,966		739,288

		1960		1,667,997		339,737		1,328,259		852,264		815,734

		1965		1,860,471		408,988		1,451,481		950,633		909,838

		1970		2,101,449		481,992		1,619,455		1,073,978		1,027,465

		1975		2,354,833		569,101		1,785,730		1,204,849		1,149,982

		1980		2,585,698		679,643		1,906,054		1,323,985		1,261,713

		1985		2,840,117		817,257		2,022,861		1,454,234		1,385,882

		1990		3,113,808		980,443		2,133,364		1,594,405		1,519,401

		1995		3,436,282		1,190,065		2,246,220		1,756,878		1,679,405

		2000		3,682,551		1,383,225		2,299,327		1,881,362		1,801,187

		2005		3,915,111		1,586,961		2,328,146		1,997,758		1,917,352

		2010		4,135,947		1,801,622		2,334,333		2,107,696		2,028,257

		2015		4,346,896		2,023,244		2,323,651		2,211,714		2,135,183

		2020		4,545,246		2,247,275		2,297,974		2,308,615		2,236,633

		2025		4,723,140		2,469,495		2,253,644		2,394,525		2,328,618

		2030		4,876,579		2,684,880		2,191,701		2,467,391		2,409,189

		Source: FAOSTAT 1990-1998, http://www.fao.org





world pop stats

		Year		Total Population '000 (estimated and projected)		Urban Population'000 (Estimated and projected)		Rural Population '000 (estimated and projected)		Male Population '000  (estimated and projected)		Female Population '000 (estimated and projected)

		1950		2,521,501		749,933		1,771,566		1,258,072		1,263,420

		1955		2,755,326		871,600		1,883,724		1,375,013		1,380,316

		1960		3,021,909		1,016,665		2,005,239		1,509,433		1,512,474

		1965		3,337,042		1,184,857		2,152,181		1,669,534		1,667,512

		1970		3,696,153		1,356,386		2,339,762		1,851,710		1,844,445

		1975		4,074,710		1,541,734		2,532,974		2,045,370		2,029,344

		1980		4,440,406		1,752,890		2,687,511		2,232,131		2,208,271

		1985		4,837,362		1,994,681		2,842,682		2,433,626		2,403,729

		1990		5,266,445		2,274,241		2,992,200		2,652,019		2,614,426

		1995		5,666,363		2,566,398		3,009,976		2,853,889		2,812,477

		2000		6,055,053		2,876,161		3,178,886		3,049,233		3,005,818

		2005		6,429,397		3,200,892		3,228,501		3,226,408		3,192,983

		2010		6,794,775		3,542,183		3,252,600		3,418,633		3,376,142

		2015		7,154,370		3,896,413		3,257,954		3,597,029		3,557,340

		2020		7,501,512		4,256,129		3,245,396		3,768,203		3,733,316

		2025		7,823,700		4,615,286		3,208,412		3,925,828		3,897,879

		2030		8,111,972		4,965,632		3,146,354		4,065,330		4,046,652

		Source: FAOSTAT 1990-1998, http://www.fao.org
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2521501

1376745

2755326

1513250

3021909

1667997

3337042

1860471

3696153

2101449

4074710

2354833

4440406

2585698

4837362

2840117

5266445

3113808

5666363

3436282

6055053

3682551

6429397

3915111

6794775

4135947

7154370

4346896

7501512

4545246

7823700

4723140

8111972

4876579



Urban pop growth

		1950		1950		1950		1376745		234666		0.1704498654

		1955		1955		1955		1513250		281714		0.1861648769

		1960		1960		1960		1667997		339737		0.2036796229

		1965		1965		1965		1860471		408988		0.2198303548

		1970		1970		1970		2101449		481992		0.2293617404

		1975		1975		1975		2354833		569101		0.2416736134

		1980		1980		1980		2585698		679643		0.2628470146

		1985		1985		1985		2840117		817257		0.2877546946

		1990		1990		1990		3113808		980443		0.314869446

		1995		1995		1995		3436282		1190065		0.3463234391

		2000		2000		2000		3682551		1383225		0.3756159792

		2005		2005		2005		3915111		1586961		0.4053425305

		2010		2010		2010		4135947		1801622		0.435600843

		2015		2015		2015		4346896		2023244		0.4654456881

		2020		2020		2020		4545246		2247275		0.4944231841

		2025		2025		2025		4723140		2469495		0.5228502649

		2030		2030		2030		4876579		2684880		0.5505662884
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World's Total Population '000 (estimated and projected)

World Urban Population'000 (Estimated and projected)

% World Urban population

Asia's total  Population '000 (estimated and projected)

Urban Population'000 (Estimated and projected)

% Asia Urban Population to

Years

Population ('000)

%

Urban Population Growth

2521501

749933

0.2974153094

2755326

871600

0.3163328042

3021909

1016665

0.336431375

3337042

1184857

0.355062058

3696153

1356386

0.3669723629

4074710

1541734

0.3783665586

4440406

1752890

0.3947589477

4837362

1994681

0.4123489208

5266445

2274241

0.4318360868

5666363

2566398

0.4529180358

6055053

2876161

0.4750017878

6429397

3200892

0.497852598

6794775

3542183

0.52130983

7154370

3896413

0.5446200015

7501512

4256129

0.567369485

7823700

4615286

0.5899109117

8111972

4965632

0.6121362352



Comparison

		Year		World's Total Population '000 (estimated and projected)		World Urban Population'000 (Estimated and projected)		% World Urban population		Asia's total  Population '000 (estimated and projected)		Urban Population'000 (Estimated and projected)		% Asia Urban Population to		% Asia's population

		1950		2,521,501		749,933		0.30		1,376,745		234,666		17%		55%

		1955		2,755,326		871,600		0.32		1,513,250		281,714		19%		55%

		1960		3,021,909		1,016,665		0.34		1,667,997		339,737		20%		55%

		1965		3,337,042		1,184,857		0.36		1,860,471		408,988		22%		56%

		1970		3,696,153		1,356,386		0.37		2,101,449		481,992		23%		57%

		1975		4,074,710		1,541,734		0.38		2,354,833		569,101		24%		58%

		1980		4,440,406		1,752,890		0.39		2,585,698		679,643		26%		58%

		1985		4,837,362		1,994,681		0.41		2,840,117		817,257		29%		59%

		1990		5,266,445		2,274,241		0.43		3,113,808		980,443		31%		59%

		1995		5,666,363		2,566,398		0.45		3,436,282		1,190,065		35%		61%

		2000		6,055,053		2,876,161		0.48		3,682,551		1,383,225		38%		61%

		2005		6,429,397		3,200,892		0.50		3,915,111		1,586,961		41%		61%

		2010		6,794,775		3,542,183		0.52		4,135,947		1,801,622		44%		61%

		2015		7,154,370		3,896,413		0.54		4,346,896		2,023,244		47%		61%

		2020		7,501,512		4,256,129		0.57		4,545,246		2,247,275		49%		61%

		2025		7,823,700		4,615,286		0.59		4,723,140		2,469,495		52%		60%

		2030		8,111,972		4,965,632		0.61		4,876,579		2,684,880		55%		60%

		Source: FAOSTAT 1990-1998, http://www.fao.org
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