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most advanced irrigation civilization thousand of years ago, we should have the
self confidence and the creativity to mect these challenges successfully.

We explore the use of resource management schemes based on
information technologies (IT). T involves “acquisition, processing, storage
and dissemination of vocal, pictorial, textual and numerical information by a
microelectronics-based combination of computing and telecommunications”.
The potential application of this technology is explored through two water
related examples relevant to Sri Lanka: (1) dam safety and (2) coastal aquifer
management. It is estimated that there are approximately 320 medium and
large dams in S Lanka and around 10,000 small dams, most of which are
more than 1000 years oid (Samarajeeva et al. , al, 2006). In addition, as a part
of development schemes such as Mahavali, a number of large concrete dams
have been built. In the case of earth [(ill dams, catastrophic failure can occur as
a result of breaching of the earthen structure through leakage, piping, slope
sliding and overtopping. In the case of concrete dams, the structure can
fracture, topple or slide. Any type of dam failure will have major and
devastating consequences to the population, property and the environment.
Such a failure of an earthen dam occurred 25 years ago in Kantale in
Trincomalee district in April of 1986 killing 127 people and destroying
property in the region of Rs. 575 million. It has been reported that the dam was
inspected six months before the failure. It is not known when the failure
process initiated and how it progressed. An early detection and waming
system would have helped evacuation waming and reduced the loss of life.
Instruments ot sensors that are automated to detect and measure seepage, soil
or structural movement, pore-water pressure, moisture content and temperature,
tiltometers etc. can provide real-time data for detecting potential conditions and
chain of events that may lead to catastrophic dam failures. This data
transmitted through the latest IT based communication tools when interfaced
with computer models of dam behavior and failure will provide an efficient
computer based tool for monitoring, decision making, warning and emergency
evacuation action.

A second example that is related to water supply and quality that has the
potential use of sensor based IT systems involves the management of
groundwater. As reported by Manchanayaka and Bandara (1999), exploitation
of groundwater in St Lanka as a source of supply commenced in the mid-
1950s and the demand has been in the increase. They also state that chances of
finding good quality groundwater water in considerable amounts are promising
in coastal areas and alluvial valleys. This example deals with managing fresh
water extraction through pumping from such coastal aquifers. Unmanaged
pumping in costal aquifers induces the movement of salt water towards the
fresh water (saltwaler intrusion), thus contaminating the fresh water with salt
making it unusable for drinking and with long-term health consequences. A
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delicate balance has to be maintained to control the extraction so that the net
effects of natural recharge from rain and pumping to keep the dense seawater
contaminating the fresh water. Illangasekare et al, (2006 and 2009} also
reported the persistence of salinity in coastal aquifers long time after a
catastrophic event like a tsunami, pointing out the need for management of
affected aquifers for fast recovery. A sensor system that is interfaced with a
hydrologic model simulating natural recharge and the effects of pumping on
salt water intrusion will be able to be used to manage the pumping from high
extraction wells.

Over the last several years we have been working on wireless sensor
based systems for monitoring the water and the environment (Bandara et al,
2008; Porta et al., 2009; Barnhart et. al. 2010). This application exemplifies the
emerging trend merging IT with environmental sensing and management.
Recent advances in sensors, microelectronics wireless communication
technologies, and information technologics have made it possible the
development of potentially low-cost techniques to gather and process large
amounts of data at very high spatial and time resolutions. Coupling the problem
of complex processes of flow and chemical transport in water and
environmental system to data acquisition and processing using automated
wireless sensor network (WSN) leads us to a new and exciting interdisciplinary
approach to science that challenges traditional academic divisions, frameworks
and paradigms. Self organizing sensor networks that respond to the changes in
the spatial and temporal behavior of the system, as controlled by complex
chemical, physical and biological transformation provide us with a tool to
monitor and manage water and environmental systems. Such sensor networks
of heterogeneous sensor nodes having different power, processing, and storage
capacities, will form a key parl of the emerging worldwide sensing and
information infrastructure as well. The in situ real-time data collection and
processing capabilitics associated with this technology is a significant
improvement over the traditional monitoring based on manual observations or
extractive sampling. However, incorporation into the sensor network the
pattern recognition of the spatial evolution of the affected zones, to allow for
re-calibration of models as a self-evolving process, will be a significant
enhancement, that essentially converts the sensor network from a data
collection system to an intelligent monitoring system providing directly useful
information for decision making and management.

The technology development and implementation strategy we propose
recognizes that it is necessary to address the technological issue as well as
societal specific cultural issues associated with creating the environments for
innovation and entreprencurship. The hardware for this 1T based technology is
continually advancing in the electronic industry and all components could be
obtained off the shelf. The opportunity we propose to explore in the context
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of water and environmental management in Sri Lanka is an integrated
monitoring system developed with the local software, IT and science
talent, using local resources and investment. We recognize that Sri Lanka
has built much of the necessary educational and training infrastructure to
develop IT human capacity base during the last decade. To our knowledge, the
universities and other IT degree granting educational and training institutions
have been producing trained computer scientists and engineers to adequately
meet the man-power needs.

Focus of local and expatriate talent around this idca will have several
important implications beyond monitoring and managing local natural
resources. It will foster interdisciplinary interaction among scientists,
engineers, IT managers and othcr personnel. Such interaction is critical for
identification of novel solutions and development of marketable products.
Once the proof of concept systems are developed, local entrepreneurs will have
access to this technology, to develop and market to other developing and
developed countries. Much of the technology will also be adaptable to other
critical tasks such as monitoring wildlife, and even spread of deceases.
Deployment of monitoring system over wide areas may be carried out by
involving students and teachers, thus exposing them to this new emerging
branch of IT for environmental monitoring and management.

The issue of how the “culture matters” in economic performance was
argued by Thomas Friedman in his highly acclaimed book The World is Fiut,
first published in 2005. He refers to one of the most important books on this
subject, The Wealth and Poverty of Nations by the economist David Landes,
“....that although climate, natural resources, and geography all play roles in
explaining why some countries are able to make the ieap to industrialization
and others are not, the key factor is actually a country's cultural endowments,
particularly the degree to which it has internalized the values of hard work,
thrift, honesty, patience, and tenacity, as well as the degree to which it is open
to change, new technology, and equality for women”

This forum will provide an unique opportunity for the expatriate and local
scientists and engineers, educators and entrepreneurs to critically look at to
what cxtent our current educational system from primary schools to the
Universities and technical training institutes contribute towards human capacity
building nceded to locally develop technologies for us to be globally
competitive and to create export markets. This forum also should explore how
this local talent be utilized to create innovation.
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treating the cells with specific agents to control their fate along one lineage so
that the final converted tissue can be transplanted into the diseased organ
(Bongso and Lee, 2011).

Embryonic stem cells {ESCs) are pluripotent or the ‘mother of ail cells’ as
they can be converted into every tissue of the human body. Thus, theoreticalily,
several target diseases can be treated by making the tissue of choice for
transplantation from ESCs. Stem cells from the fetus, fetal membranes,
umbilical cord and adult organs are mesenchymal (MSCs), multipotent and can
be converted into a specific number of tissues. Hematopoietic stem celis
(HSCs) found in the bone marrow usually specialize into one lineage (blood
cells). ESCs, MSCs and HSCs can be further distinguished by the presence of
their own specific biochemical markers (surface markers and CD antigens).

Since the first isolation of human ESCs (hESCs) (Bongso et al., 1994)
and the subsequent establishment of the first hESC line (Thomson et al., 1998},
research on hESCs has been robust leading to their conversion into a wide
variety of desirable tissues for 2 transplantation therapy. Transplantation of
these hESC-derived tissues into diseased animal models have resulted in
successful engrafiment and functional outcome for diabetes, heart, Parkinson’s
and several other debilitating diseases (La Flamme et al., 2007; Shim et al., .
2007; Yang et al, 2008). Unfortunately however, hESC-derived tissue
transplantation is fraught with the concemns of immunorejection of the
transplantcd tissues (since the original source of the hESCs is from donor
embryos), and the possible induction of tumours. Tumorigenesis is brought
about by residual rogue unconvertcd pluripotent hESCs residing in the
converted cell population and being accidently transferred during
transplantation (Bongso et al., 2010}

To overcome the problem of immunorejection, protocols were recently
developed to personalize tissues to the patient. This invoived reprogramming
the patient’s skin cells to the embryonic state by introducing pluripotent genes
into the skin cells so as to generate the patient's own hESCs (Takahashi et al,,
2007). This approach referred to as human induced pluripotent stem ceil
(hiPSC) technology bypasses ethical sensitivities in the use of human embryos
and allows the conversion of the patient’s own reprogrammed hiPSCs to the
tissue of choice for correcting her specific disease. However, even though
immunorejection is overcome, hiPSC-derived tissue transplantation also runs
the risk of tumour formation from residual unconverted pluripotent hiPSCs
{Gutierrez-Aranda et al., 2010). Recently, a protocol was developed to remove
the left-over unconverted hESCs/hiPSCs so as to eliminate the potential
problem of tumour formation but the transplantation of derived tissues after
using this protocol has not as yet been tested in the human (Tang et al., 2011).

Although research on hESCs/hiPSCs at the laboratory bench is
progressing at unbelievable momentum their routine clinical application has
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been slow because of the stringent safety regulatory approvals that are needed
for such cell based therapies. Recently, the first FDA approved clinical trial for
the transplantation of hESC-derived neural cells (GRNOPC1) into spinal cord
injury patients commenced. Preliminary results show that the patients have not
suffered from any pathologies thus far. When the same human GRNOPCI celis
were injected into demyelinated spinat cord lesions induced in non-human
primates (multiple sclerosis) the data showed that GRNOPC]1 cells survived at
the lesion site and progressively promoted remyelination of axons (Geron
Corp, USA).

Several studies have also assessed the fate of disease progression when
MSCs from the bone marrow of a patient are transplanted into her own
diseased organs (autologous) such as for myocardial infarction, spinal cord
injury, liver and other diseases. Despite some encouraging results, large
controlied clinical trials have not as yet confirmed a genuine functional
outcome to recommend this approach routinely. It was reported that the
mechanisms for any improved functional outcome of autologous bone marrow
MSC transfer was the initiation of tissue repair through (1) paracrine secretion
factors mobilized from neighboring environments within the patient’s body, (2)
stimulation of already existing stem-like progenitor cells within the host
diseased organ and (3} decreasing inflammation and immune reactions
(Dimmeler et al., 2008). The 3 transplantation of autologous or donor
(allogeneic) MSCs from healthy fetal and adult organs into diseased organs
have also shown engraftment and good functional cuicome but the results here
again have been controversial because of the absence of large positive
controlled clinical trials.

HSCs harvested from the bone marrow have been used to treat malignant
blood diseases (leukemias, lymphomas) for many years. Unfortunately, the
limitations in the use of bone marrow HSCs have been (1) the inadequate cell
numbers for transplantation for adult patients and (2) the pain, morbidity and
potential risk of infection during cell harvest from the bone marrow. There has
thus been the need to repeat HSC doses by recruiting more matched donors
which are usually hard to obtain,

Alternatively, the use of HSCs from umbilical ¢ord blood (UCB) is
gaining popularity as- thetr harvest is not painful and there is no risk of
infection to the patient, UCB contains HSCs that appear to have higher growth
rates and immunological tolerance compared to those in bone marrow,
Unfortunately in UCB as well, the HSC yields are low and adequate only for
the treatment of malignant blood diseases in children. It was estimated that for
successful engrafiment in a leukemic patient at least 2.5 x 106 HSCs per kg of
patient body weight is required but a good UCB harvest from a single urnbilica!
cord generates only about 10 x 106 HSCs which is adequate only for a 4 kg
child (Zhang et al., 2006). Notwithstanding this, cord blood HSC
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transplantation has given excellent results in the treatment of leukemias and
lymphomas in children and with the development of more reliable HSC
expansion methods in the future it would soon be a useful protocol for treating
malignant blood diseases in adults and also non-malignant blood diseases such
as thalassermia. Pregnant mothers are therefore encouraged to store their cord
blood in cord blood banks for such purposes.

Recently, there has been interest in the derivation and use of MSCs from
the humanumbilical cord matrix (Wharton’s jelly). Such Wharton’s jelly stem
cells (hWJSCs) have high growth rates, can be converted into many desirable
tissues, are not rejected and do not produce tumours {Fong et al., 2010;
Gauthaman et al., 2011}, The results of recent studies demonstrated that
hWJSCs harvested from the same patient’s umbilical cord provided a useful
source of stromal support (scaffold) for expansion of her own HSCs as the
HSCs attached and multiplied very well on hWJSC monolayers grown in
plastic dishes (Fong et al,, 2011). hWJSCs therefore serve as useful adjuncts to
concurrent cord blood HSC storage in cord blood banks to serve as scaffolds
for future expansion of HSCs for the treatment of malignant and non-malignant
blood diseases as well as for the treatment of other diseases after conversion
into the desired tissue of choice.

The preferred option for the correction of some diseases has been to take
advantage of the advances of tissue engineering by transplanting tissue
constructs rather than the direct injection of cells into the damaged site. For
example, providing damaged cartilage or bone with a scaffold enmeshed with
the appropriate stem cells would provide a three-dimensional architecture that
would have many niches for optimum growth and 4 conversion of the stem
cells to chondrocytes via signaling factors at the site of injury. Of the various
scaffolds, biodegradable nanofibres of various topographies prepared by
electrospinning nanotechnology appear to be the most efficient in helping stem
cells to convert to bone and cartilage (Gauthaman et al., 2010; Fong et al.,
2011).

In summary, stem ceill clinical application has not reached its full
potential beyond the successful treatment of malignant blood diseases.
However, given the robustness of stem cell research in many laboratories
worldwide, it would not be too long before evidenced-based large controlled
clinical trials show its benefits for the treatment of a variety of incurable
diseases. Besides their use in the treatment of disease, stem cells also have uses
in toxicity testing, drug screening and discovery, as vehicles for gene therapy
and in the production of useful derivatives for the cosmetic industry.
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viruses. It emerged in Mexico in early 2009 and spread rapidly with >40% of
children in Hong Kong being infected by September 2009. Fortunately, the
virus was relatively mild, especially so in young children. This experience
highlights the challenge that would be posed by a more virulent pandemic virus
in the future. The pandemic HIN1 (2009) virus has now become endemic in
pigs worldwide and is reassorting with other swine virus to generate novel
viruses of potential risk for human health. Defining the viral genetic basis for
transmissibility in humans may help detect and contain animal viruses of
potential threat to human health before they become pandemic. Avian influenza
HS5NI remains endemic in poultry across many Asian countries. Although this
virug infects humans relatively rarely at present, when it occurs, human disease
is associated with high (>30%) mortality. If such a virus were to become
pandemic, its impact could be catastrophic. Understanding the mechanisms
underlying the severity of avian flu HSNI disease may help to devise novel
therapeutic options. Novel “universal” vaccine and therapeutic strategies that
provide broad cross protection against multiple influenza virus subtypes are
needed and are now an area for intense research. New approaches for the early
detection and identification of novel pathogens and for rapid assessment of
disease severity are needed. Confronting emerging infectious disease threats
requires a broad ecological perspective and a multi-disciplinary effort
involving those in the human health sector, veterinary medicine, wild-life
conservation, environmental sciences, economics, sociology and social
anthropology among others.
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with novel power electronics at the module level for efficient connection of
solar power to the gird and one in the area of nanotechnology equipment. It is
shown that there are different routes and time frames over which start-up
companies can be formed and funded. Both cases, though different, show the
opportunities which exist for enabling new technologies to emerge from
academic research into the market through venture capital funded start-up
companies.

How can dynamism and growth in research be translated to match its
ceniral role in enabling new commercial technologies? To answer this question,
at least partially, it is instructive consider the trajectory of microelectronics
over the past 20 years in enabling the ‘revolution’ in consumer electronics, A
salient feature is the creation of new start-up companies to exploit a specific
‘disruptive’ technology advance backed by risk/venture capital. The
‘disruptive” technology originates, usually, either from a university laboratory
or a large multi-product company, which has no commercial incentive to
develop it on tts own. In terms of innovation and growth in microelectronics,
the start-up company is now an established part of the ‘eco system’. So much
so, that many established and publicly quoted companies in microelectronics
rely on innovations to be developed and demonstrated within start-up
companies, which are then acquired based on competitive and commercial
needs. A key enabler for start-up compantes in microelectronics to release
‘disruptive’ integrated circuits has been the availability of state-of the art
contract IC fabrication facilities in the form of Si foundries. These companies
are therefore ‘fabless’ , but have access to the state of the art in terms of 1C
fabrication, without any disadvantage compared to an IC company with its own
manufacturing facilities. They can therefore focus on design innovation in a
very specific area, for example, say, a single chip radios for a new standard,
knowing that they can be competitive in terms of manufacturing costs,
including assembly, packaging and test.

In this presentation [ will discuss the experience gained in setting up three
start-up companies in the Semiconductor, Power Electronics and
Nanotechnology areas respectively. More specifically, all three companies
emanate from research which commenced in a University environment, was
gestated within it and spun-out with venture capital investment.
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Wealth Creation for a Sustainable Future via Nanotechnology

S.R.P. Silva, Directur, Advanced Technology Institute, University of Surrey, Guildford
GU2 7XH. UK. Email; s.silva@surrey.ac,uk

Developing nations such as Sri Lanka are facing an uphill battle to devote
sufficient resources for research and development in the increasingly volatile
economic conditions with surging oil and commodity prices. But, for the longer
term prosperity of the nation significant resources must be put into technology
innovation and manufacturing it we are to move from a developing nation to
developed one. With the end of the internal civil conflict, which placed a heavy
burden on the nation’s resources, it is now time to look with optimism for the
country to hamess the creativity and innovation of the people to create wealth
via high technology manufacture and services. But, in an increasingly
competitive world there must be key differentiators identified before large
scale investment in a technology sector to show suitable retums on the
investment, within a defined timescale. Should this be possible, policy makers
need to be suitably engaged to show the value of technology in the
development of the nation's technology base and 1o wealth creation. So, where
does the country go if it is to mobilise its huge human capital in the form of
trained scientists to get itsetf out of the present predicament of low value export
goods and low R&D investment? One solution, probably the key solution for a
country such as Sri Lanka to emerge from poverty is, technology.

In this brief paper, presented at the Global Forum, I leave it to the
audience to decide the potential of Nanotechnology to provide a solution for
Wealth Creation 1o the Nation. [ will use the impending energy crisis the world
is likely to face in the next 20-30 years and show how novel green energy
forms need to be developed to overcome some of the issues such as climate
change via nanoscale design of new renewable energy sources. The design of
materials in the nanoscale allows for new hybrid materials to be developed that
can be utilised not enly for novel energy scavenging applications but also for
large area solid state lighting, encrgy storage and even helping to contribute to
the hydrogen economy by examining routes for the electrolysis of water.
Nanotechnology can not only contribute to novel energy technologies, but also
within the ficlds of electronics, medicine, transportation, instrumentation,
manufacturing ctc. To maximise the benefits of technology and its
contributions to the national economy, technologists must be consulted and
their views taken into considcration in a fully fledged Science and Technology
policy for the nation to create wealth. In order to create wealth, significant
investment must be made by both the public and the private sector, and this
investment must be made in the appropriate arcas. For governments to
encourage more private sector participation, not only has the policy and
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governance to be right, but also the tax and incentives for high technology
enterprise. One has only to look towards the USA to see how suitable tax
incentives can not only drive the technology agenda, but also bring significant
wealth to the nation.

The renewable energy seclor is defined as the effective use of natural
resources for the production of energy, which are naturally replenished. These
primarily include solar, wind, hydro, tidal, biomass and bio fuels for
transportation as the sources of energy. Sri Lanka and other developing nations
have many of these natural resources, and it is important for a national policy
to be established in the exploitation of these important assets. The emergence
of nanotechnology is further improving the routes for exploitation of these
resources, and with a suitable policy and environment it would not be long
before significant returns can be obtained for policies adopted by nations in the
development and exploitation of nanotechnology. At present over 80 nations
have an identified nanotechnology policy, and the number is increasing very
rapidly. Lux Research estimated over US$ 150 Billion worth of nano-enabled
products in 2007. The figure is set to reach US$ 3 Trillion in 2015.

Nanotechnology fundamentally embraces the science and engineering
issues encountered at the nanometre length scale. It is about the identification,
manipulation, and fabrication of systems to perform useful functions in the
length scale of 1-160 nm. It promises much more for less: smaller, cheaper,
lighter and faster devices that have greater functionality, use less material and
consume less energv. Sir John Taylor indicated that: “Any industry (or
country) that fails to investigate the potential of nanotechnology, and put in
place its own strategy for dealing with it, is putting its business at risk”.'
Nanotechnology promises a inanufacturing revolution in nearly all sectors. that
include energy (production and slorage), materials (includes organic and
inorganic, hybrid systems, metrology), medicine and health (including
therapeutics and diagnostics), water and the environment,
electronics/information techuology, mechanical products. instruments. But, for
such potential to be obtained a coherent strategy is essential; one with suitable
safeguards in order to have robust poliuy that directs research & development
activities down a path that is commensurate with the government strategy
aimed at creating wealth for the nation. Implementation of a unified strategy
using a high level team of technologists and policy makers working in tandem
with government departments, industry and the academic sector, will ensure
maximum benefits to the country. Without such a strategy much of the limited

! New Dimensions for Manufacturing: A UK Strategy for Nanotechnology A repurt prepared by
Dr. John M Taylor, Director-General of the UK Rescarch Councils. chairing the Nanotechnology
Advisory Group, Tuly 2002,
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“Nanotechnology is being heralded as a new technological revolution, one so
profound that it will touch all aspects of human society.”
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surfaces at the atomic and molecular levels. Today, one cannet imagine any
laboratory in the world involved in nanotechnology that does not use this
family of instryments. SPM’s however were developed mainly with a focus on
applications to materials science, semiconductors and storage. With the
emergence of nano-bio technology as a rapidly growing field of research, there
is a burning need to develop an entirely new set of tools to understand |,
measure and quantify the nanoscale in biology. Indeed this need has been
recognized by all the leading research Universities in the US.

We are creating the next generation of tools, and methods to probe the
nanoscale in biology together with its underlying science. The areas where
novel nanoscale tools are needed is vast; they range from tools for low cost
high speed DNA sequencing addressing the 10 year NIH initiative ($1000
genome project) for personalized medicine to novel ways for in-situ protein
sequencing. In the area of molecular biology, the ability to measure and
understand the chemical activity and processes within living cells on the
nanoscale will provide entirely novel capabilities. Such tools will undoubtedly
provide new data, create new discoveries and help us understand the causes of
diseases and may even help early diagnosis and cure. The tool sets that we are
developing should also open up the possibility not only to measurc the
biological environment on the nanoscale but also to selectively modify that
environment. The capability will enable scientists to investigate the action of
specific drugs or enzymes on the functioning of living systems,
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Kyushu, lapan. A high-end super-computing and telecommunications
infrastructure  with secure data warehousing facilities underpins DDRC's
research and development. lts first five years, 2011-2016, will center on
developing and executing projects which apply advanced digital technologies
in five trans-disciplinary domains, viz: 1, Food, agriculture and environmental
science; 2. Health and medical science; 3. Ars, culture and tourism
development; 4. Language, leaming and expression; and 5. Craftsmanship,
manufacture and design. DDRC projects draw from the research expertise in
the Ritsumeikan system and its affiliates within and outside Japan. These
partnerships cover academia, industry and government,

The first part of the presentation looks ai landmarks in the evolutionary,
experimental process which ted to the birth of DDRC. Here it identifies the
factors that characterize each stage of the evolution and the nature of the open
innovation system at DDRC, which has evolved out of this experience. The
second part of the presentation will centcr on the projects that are part of
DDRC and what is likely to emerge out of it in the future as an engine for
growth and development. Selected projects of interest to Sri Lanka will be
highlighted. The third concluding part will look at the relevance of this
experience to Sri Lankan development and what partnerships can be created
between Sri Lankan research institutions affiliated to the National Science
Foundation and the research and development system around DDRC.

M
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knowledge intensive high end technologies such as electronics, ICT, biotech
and nanotech erc. This transformation has shifted the world towards a
knowledge economy where Inteliectual property and capacity play vital roles in
global competitiveness of goods and services and wealih creation. In this
backdrop, high tech value addition, especialty to manufactured exports will
enhance a country’s competitiveness in the global market and its economic
growth, It is the highly skilled personnel that can generate intellectual property
and patents in high end technologies which are valued much more than those
based on traditional technologies. Hence there is a high demand for them in the
global market and it kecps on increasing.

The ecffect of Brain Drain on Sri Lanka is reflected in the poor
contribution of Science, Technology and Innovation to economic growth with
only 1.5% of exports from Sri Lanka having high tech value addition
{compared 10 70% from S. Korea, 56% from Singapore). The Brain Drain has
led to a vicious cycle where a lower number of highly skilled personnel are
available to train the required miore highly skilled people; while Sri Lankan
society has to bear the fiscal loss of heavy government investment on providing
free education up to tertiary level.

At a global level the unidirectional pull from developed countries for
skilled migration affect many developing countries. The US and the EU have
clear targets for an educated. workforce development to ensure long-term
economic coinpetitiveness through clear migration policies to attract foreign
workers in particular for those jobs requiring skilled and highly skilled labour.
These industrialized countries offer temporary migration facilities for highly
skilled workers, which can be adjusted based on labour market demands to
provide more benefits, such as permanent residence and family reuntfication.
The US Highly skilled visa - The H-1B programme (As per the Immigration
Act of 1990), EU Blue Card Scheme and skilled migration scheme in Australia
are few examples. The High global demand for Scientists and Technologists is
reflected by the high proportion of foreign bomn personnel in the highly skilled
workforce in the USA.

The total 1705 skilled workers that emigrated from Sri Lanka during
1971-1974 constituted 18% of the technical and professional personnel in the
country at that time when the average for highly skilled migration for Asia was
estimated to be around 5%. 60% of the Sri Lankan expatriates engaged in R &
D abroad today have PhDs while only 23% of R&D Scientists in Sri Lanka
possess a PhD. In our efforts to progress io a knowledge economy the demand
for highly skilled workforce will escalate. This necessitates training, attracting
and retaining personne! for highly skilied jobs. creation of more jobs for highty
skilled personnel in the state and private sectors and competing for highly
skilled individuals in the global market with competitive salaries and
conducive working and living environments. The declining trend in the number
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of R&D personnel tn Sri Lanka is a concern. If we are to be at least, on par
with the world average we need approximately 18,000 research personnel (i.e 4
times the present number of 4000) to be engaged in research today.

Mobility of highly skilted personnel is an increasing phenomenon with
globalization, fueled by technological advancement. Brain Drain if neglected
could result in a permanent and irreversible outflow of human capital.
However, migration of highly skilled personnel can co-exist with cycles of
emigration and return of national talent with enhanced skills as Brain
Circulation. Many developing countries have used this for a win-win situation
through appropriate policies, mechanisms and schemes

Sri Lanka has begun to engage the STI diaspora in a nation building
process, especially through building scientific and technological diaspora
networks, introducing schemes to engage the diaspora in STI activities and
encouraging high-tech entrepreneurship. This would also encourage
collaborative research programmes, assist in development of a highly skiiled
workforce, building ST1 capacities and enhancing knowledge and technology
transfer systems in Sn Lanka. | hope this global forum will provide a
sustainable platform for an effective brain circulation programme in Sri Lanka.
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