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EXECUTIVE SUMMARY 
 

The Science and Technology for Society Forum Sri Lanka 2016 is an outcome of the visit of 
Hon. Ranil Wickremesinghe, Prime Minister of the Democratic Socialist Republic of Sri Lanka to 
Japan in November 2015, to attend and deliver the keynote address at the ‘Science and 
Technology in Society Forum 2015’ in Kyoto, Japan. The Forum was convened by the Ministry 
of Science Technology and Research and the United Kingdom – India Education and Research 
Initiative (UKIERI), in collaboration with Japan-Sri Lanka Innovation Platform (J-SLIP) coming 
under the purview of Prime Minister’s Office. 
 
The main objectives of the Forum were to foster excellence in Science and Technology and 
introduce advanced technologies to Sri Lanka’s Industries and infrastructure development 
programmes and integrate Sri Lankan industries into global value chain. In order to achieve the 
above objectives the Forum addressed five major themes closely related to Sustainable 
Development Goals; Science Technology and Innovation for Sustainable Development Goals, 
Citizen Science, Innovation Eco-system, Emerging Technologies and Nanotechnology.  
 
The ceremonial opening of the Forum took place on 7th September 2016 at Nelum Pokuna 
Mahinda Rajapaksa Theatre, with His Excellency Maithripala Sirisena, the President of the 
Democratic Socialist Republic of Sri Lanka as the Chief Guest. While Hon. Susil Premajayantha, 
Minister of Science Technology and Research welcomed the President and participants, Prof. 
Michael J Kelly, Prince Philip Professor of Technology of the University of Cambridge, United 
Kingdom delivered the keynote address. Over 1300 invitees attended the opening ceremony, 
amongst who were Expatriate Sri Lankan and Foreign Scientists, Foreign dignitaries, Scientists 
from Sri Lanka, policy makers and administrators from public and private sector institutions, 
industrialists, entrepreneurs and businessmen. The expatriate Sri Lankan and foreign scientists 
present were from United Kingdom, United States of America, Australia, New Zealand, Japan, 
China, Hong Kong, Singapore, Malaysia, Bangladesh, India, Korea, Norway, Germany, Thailand, 
Russia, Greece, Cuba and France.  
 
The Scientific sessions of the STS Forum was inaugurated by Hon. Ranil Wickremesinghe, Prime 
Minister of the Democratic Socialist Republic of Sri Lanka on 08 September 2016 at Waters 
Edge, Battaramulla. At this occasion the keynote address was delivered by Hon. Koji Omi, 
former Minister of Finance of Japan and Founder Chairman, STS Forum Japan. The high light of 
the day was the official launching of the National Biotechnology Industry Association (NBIA) by 
the Prime Minister Hon. Ranil Wickremesinghe.  
 
The inauguration was followed by three days of plenary, key note addresses and 
breakout/panel discussion sessions. The Plenary sessions considered key nationally important 
areas closely allied to Sustainable Development Goals while five themes associated with these 
key areas were taken up at breakout sessions run in parallel; each theme being discussed 
under four sub-themes.  
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The final day of the Forum was dedicated to proposing the ‘Way Forward’ for each of the areas 
considered during the Plenary and breakout sessions and the adoption of the ‘Colombo 
Resolution’.  
 
The STS Forum Sri Lanka 2016 was a land mark event in the S&T history of Sri Lanka. It was a 
highly successful interaction that transpired with whole hearted and overwhelming support of 
the Sri Lankan expatriate and local scientific community. The Ministry of Science Technology 
and Research and all R&D institutes of the country have a major role to play in facilitating the 
necessary support platforms  to ensure that recommendations arising from the Forum – The 
Way Forward - and those highlighted in the ‘Colombo Resolution’ are implemented for the 
benefit of the society.  
 
Key messages originating from presentations and subsequent discussions, both at Plenary 
sessions and five breakout groups, and the ‘Colombo Resolution’ are documented in this 
report. For details of the presentations and discussions that followed, the reader is referred to 
the power point presentations and video recordings posted in the COSTI website 
www.costi.gov.lk/sts/ 
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THE REPORT 
 

1.  INTRODUCTION  
As an outcome of the Hon. Prime Minister’s visit to Japan in November 2015, and the key note 
address delivered by him at the inauguration of ‘Science and Technology in Society Forum 
2015’ in Kyoto, Japan, it was decided to establish a similar forum in Sri Lanka with a view to 
introducing advanced technologies to Sri Lanka’s Industries and infrastructure development 
programmes.  
 
The Forum was convened by the Ministry of Science Technology and Research and the United 
Kingdom – India Education and Research Initiative (UKIERI), in collaboration with Japan-Sri 
Lanka Innovation Platform (J-SLIP) coming under the purview of Prime Minister’s Office.  
The main objectives of the Forum were to: 

- Foster Excellence in Science and Technology 
- Enable equitable and inclusive development through STI  
- Promote high-tech industries in the country and  
- Integrate Sri Lankan industries into global value chain 

 
In order to achieve the above objectives the Forum addressed five major themes, vis a vis, 
Science Technology and Innovation for Sustainable Development Goals, Citizen Science, 
Innovation Eco-system, Emerging Technologies and Nanotechnology. In addition, the Forum 
provided an opportunity to discuss in plenary specific areas of national interest such as 
advanced machines and materials, ICT and smart transport systems, green and smart 
settlements, and latest technologies and innovations related to health and human wellbeing. 
The discussions were aimed at exploring opportunities arising from STI, build consensus and 
networks and to resolve issues in the use and application of science and technology in the 
country. 
 
Major outcomes of the Forum were expected to be: 

1. The Colombo Resolution 
2. A strategic direction for optimal integration of STI for social empowerment and 

sustainable development of Sri Lanka, that would: 

 Align STI with SDG agenda  

 Reorient the existing STI eco system  

 Foster advance technologies and integrate STI in national industrial development 

 Develop international partnerships and collaborative research and enhance 
Science diplomacy 

 Develop a citizen oriented science culture 

 Attract a new generation of transnational investors for STI in Sri Lanka 
Thus, the Forum would be a significant contributor to the National Development efforts of the 
country enhancing the Science and Technology capability of the society, paving the way for 
realization of National aspirations.  
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2.  THE SCIENCE AND TECHNOLOGY FOR SOCIETY FORUM  

 SRI LANKA 2016 

2.1. CEREMONIAL OPENING OF THE FORUM  

The ceremonial opening of the Forum took place on 7th September 2016 at Nelum Pokuna 
Mahinda Rajapaksa Theatre, attended by His Excellency Maithripala Sirisena, the President of 
the Democratic Socialist Republic of Sri Lanka. Hon. Susil Premajayantha, Minister of Science 
Technology and Research and other officials and dignitaries received the President at the 
entrance to Nelum Pokuna Mahinda Rajapaksa Theatre while school children lined up to 
welcome him.  

 
 
 
 
 
 
 
 
 
 
 

 
 
The Forum was inaugurated by HE the President accompanied by other invited guests by the 
traditional lighting of the oil lamp located at the entrance to the Nelum Pokuna Theatre. All 
other formalities related to the Opening Ceremony of the Forum took place inside the Nelum 
Pokuna Theatre. 

 
 
 
 
 
 
 
 
 

 
 
 

 

School children line up to welcome HE the President 

Lighting of the traditional oil lamp by  
HE the President 

Lighting of traditional oil lamp by Hon. 
Koji Omi, Founder Chairman of the STS 

Forum, Japan and Hon. Susil 
Premajayantha, Minister of Science 

Technology and Research 

Hon. Susil Premajayantha, Minister of Science 
Technology and Research welcoming His Excellency 

Maithripala Sirisena, the President of Sri Lanka 

HE The President lighting the 
traditional oil lamp 
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The welcome address was delivered by Hon. Susil Premajayantha, 
Minister of Science Technology and Research. He said that today is 
a historic day for the scientific community of Sri Lanka because we 
are meeting here as the largest international gathering of 
scientists, technologists and professionals ever held in the country. 
We have eminent scientists and professionals from 23 countries, 
over 30 Sri Lankan expatriate scientists and over 600 Sri Lankan 
scientists representing our S&T institutions, Universities and R&D 
institutions. He revealed that under the leadership of HE the 
President policies and programmes are being formulated to 
implement our countries obligations under international  
agreements. This Forum is an important step in this direction and  
signifies the commitment of the government of Sri Lanka. He also recognized and appreciated  
the strategic foresight of Prime Minister Hon. Ranil Wickremesinghe, who having delivered the 
keynote address at the STS Forum in Kyoto, Japan in October 2015, requested that a similar 
Forum be held in Sri Lanka to reorient our S&T institutions towards achieving Sustainable 
Development Goals. He reiterated the commitment of his Ministry and the government of Sri 
Lanka, towards ensuring a conducive atmosphere for developing science and technology in the 
country especially in relation to human resource development and adequate financial support 
for research. He warmly welcomed HE the President and all invited dignitaries and participants 
to this first ever Science and Technology for Society Forum in Sri Lanka, and outlined the 
objectives of the Forum and provided an overview of the technical sessions to be held at 
Waters Edge from 08-10 September 2016.    
 
Thereafter, the audience had the unique opportunity to view a video presentation on “The 
Evolution of Sri Lankan Science and Technology”, which gave an insight to the past and present 
developments and achievements and future prospects of S&T in Sri Lanka.    

 
His Excellency Maithripala Sirisena, the President 
of Sri Lanka welcoming all invited foreign and local 
participants to the Forum emphasized the 
importance of addressing the real needs of the 
society scientifically in order to achieve accelerated 
development. He emphasized the need for 
scientists to work closely with the farmers, to 
communicate and share the scientific knowledge 
with them so that farmers could find solutions to 
their problems. The rural society must have better 
access to scientific expertise, and information and 
technology, especially in the areas of agriculture, 

industry, health and water management. He thanked Hon. Susil Premajayantha and the 
organizers for the wonderful arrangements made for this historic event.   
 
 
 

Hon. Susil Premajayantha 
addressing the STS Forum 

HE Maithripala Sirisena, the President of Sri 
Lanka addressing the STS Forum 
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The keynote address was delivered by Prof. Michael J Kelly, 
Prince Philip Professor of Technology of the University of 
Cambridge, United Kingdom, who stressed the importance of 
good advice being given to Governments and Government 
departments on economics, social affairs, statistics, legal 
aspects and science and engineering. He was of the view that 
what scientists know and engineers do is often under 
appreciated. He shared his personal experience from his 
involvement as an advisor to the Government of the United 
Kingdom and recalled successes and failures and lessons 
learned.  
 
Ms. R. Wijialudchumi, Secretary, Ministry of Science Technology and Research proposing the 
Vote of thanks on behalf of the Ministry of Science Technology and Research and the Steering 

Committee of the STS forum, thanked His Excellency 
Maithripala Sirisena, the President of Sri Lanka for gracing this 
occasion and gratefully acknowledged the support and 
cooperation given by all parties for organizing and making this 
pioneering event in the history of Sri Lanka a success. 
Thereafter, the Forum participants were able to witness an 
outstanding cultural performance organized by the Faculty of 
Performing Arts, University of Colombo.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Prof. Michael J Kelly delivering 
the Keynote address 

Ms. R. Wijialudchumi, Secretary, 
Ministry of Science Technology and 

Research proposing the Vote of Thanks 

Some highlights from the Cultural Show  
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Over 1300 invitees attended the opening ceremony, amongst who were expatriate Sri Lankan 
and foreign scientists, foreign dignitaries, scientists from Sri Lanka, policy makers and 
administrators from public and private sector institutions, industrialists, entrepreneurs and 
businessmen. The expatriate Sri Lankan and foreign scientists present were from United 
Kingdom, United States of America, Australia, New Zealand, Japan, China, Hong Kong, 
Singapore, Malaysia, Bangladesh, India, Korea, Norway, Germany, Thailand, Russia, Greece, 
Cuba and France. 

 

2.2.   Inauguration of Technical Sessions of the Forum  

The Scientific sessions of the Forum was inaugurated by Hon. Ranil Wickremesinghe, Prime 
Minister of the Democratic Socialist Republic of Sri Lanka on 08 September 2016 at Waters 
Edge, Battaramulla.  
 

 

 
 
 
 
Hon. Lakshman Senewiratne MP, State Minister of Science Technology and Research warmly 
welcomed the Prime Minister and all the distinguished participants to this land mark event 
being held for the first time in Sri Lanka. He 
pointed out that this Forum is being held at an 
opportune time when we are striving to focus our 
efforts in science technology and innovation in 
achieving sustainable development goals declared 
by the United Nations while steering a knowledge 
economy towards an upper middle income status.  
Since Science Technology and innovation (STI) is 
an imperative enabler in achieving sustainable 
development goals we must ensure that we 
harness STI to the maximum by directing STI 
activities to SDGs and national development  
priorities. 

Some highlights from the Cultural Show 

Hon. Ranil Wickremesinghe Prime Minister of Sri Lanka 

arriving at Waters Edge accompanied by Ministers Susil 

Premajayantha and Lakshman Senewiratne 

Prime Minister inaugurating the technical sessions of 

the Forum by lighting the digital lamp 

Hon. Lakshman Senewiratne welcoming the 
participants at the inauguration at Waters Edge 
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He stressed the importance of government 
commitment towards creating a world class 
innovation ecosystem that is coherent, 
integrated and well-coordinated in a 
scientifically literate society. He thanked all 
partner organizations for the generous 
support extended towards the organization of 
this Forum.   
This was followed by a five minute video 
presentation titled “Sri Lankan Science” which 
highlighted the pathway of development of  
S&T in Sri Lanka over the years and envisioned the future prospects for the country. 
 
Hon. Ranil Wickremesinghe, Prime Minister of Sri Lanka having welcomed all participants to this 
first STS Forum in Sri Lanka, thanked all individuals and institutions for their untiring efforts in 
organizing this Forum. He was of the view that the STS Forum Sri Lanka should not only be a 
regular feature in the Sri Lankan calendar of events but should also serve as a Forum for the 
South Asian Region.  
He said that Sri Lanka plans to achieve the status of a high income economy in the next two 
decades and the rapid economic development required to achieve this goal depends on 
innovation and promotion of science and technology. Therefore, the Ministry of Science 
Technology and Research has a lead role to play to ensure and establish a strong science and 
technology base in Sri Lanka as well as to mobilize expertise, foreign and local, needed to 
implement this plan. He believed that Sri Lanka is turning a new page in its history with 
inclusiveness, sustainability and greater engagement with the international society. 
He said Sri Lanka has embraced the 17 Sustainable Development Goals, as central to its national 
development strategy, and science and technology-driven innovation is the enabler we hope to 
mobilize for this endeavor, in an inclusive and sustainable manner. Thus, it is important for Sri 
Lankan society to have a broad awareness of the importance of science and technology in 
shaping our destinies.  
Taking as an example the severe effects of climate change that is now affecting us and the whole 
world, he emphasized the need for respecting planetary boundaries and urged the Sri Lankan 
scientific community to address these issues with foresight and advanced planning. 

In Sri Lanka we need to establish a 
research culture he said, which is lacking 
in our institutions and centres of higher 
learning. Therefore, there is a need for a 
paradigm shift if we are to strive for 
excellence. We need to strengthen our 
education system, revise the science 
curriculum in our schools to nurture 
young students, improve our school 
laboratories and engage our citizens in 
science. The present day weak research 
infrastructure has to be modernized and 

Hon Ranil Wickremesinghe addressing the gathering 

Over 1300 invitees attended the Opening Ceremony 

Prime Minister Hon Ranil Wickremesinghe addressing the STS Forum  
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converted into a quality infrastructure facility if we are to be at the frontiers of science and 
technology. For this we need a dedicated National Institute of Advanced Studies for Science and 
Technology, perhaps modeled based on the success achieved by Academia Sinica in Taiwan and 
Okinawa Institute of Science and Technology - OIST - in Japan. The Ministry of National Policy 
and Economic Affairs and the Ministry of Science Technology and Research will be preparing a 
proposal soon to establish this institute.  
Furthermore, Hon. Prime Minister stated that we are laying the foundation for a science and 
technology led drive to enter the global value chain, to make Sri Lanka the Dynamic Hub of the 
Indian Ocean. In this regard five priority areas have been identified for development and he 
hoped that discussions at the Forum will shed light on how science and technology can help us 
achieve these ends and inspire Sri Lankan entrepreneurs and industrialists to invest in science. 
He wished that discussions at the Forum will lead to collaborative endevours and lasting 
friendships beyond boarders and our collective wisdom will help overcome pressing challenges 
and steer the country to prosperity.  
Having thanked the Government of Japan for including Sri Lankan youth in their training of 
young scientists under the ‘Sakura Science programme’ and UK, Germany and other countries 
for sponsoring large delegations to this Forum, he requested their continued support to nourish 
and nurture our own community of scientists in universities and research institutions, as well as 
the “would-be scientists” in our schools.  

Prof. Tan Sri Zakri Abdul Hamid, Science Advisor to the 
Prime Minister of Malaysia and Chairman, Bio-economy 
Corporation, Malaysia addressing the participants 
emphasized the need for champions for taking science 
and technology forward. He congratulated the Prime 
Minister of Sri Lanka and Hon. Koji Omi of Japan for 
championing science and technology for national 
development.   He pointed out that progress through 
STI helps to drive a nation forward towards a more 
sustainable future. To be progressive a country 

requires the collective efforts of its leaders and its people. Recognizing this Sri Lanka has 
embarked upon upgrading its education, training and skills development to create the human 
resource base that could support a competitive and rapidly modernizing economy. 
He emphasized the importance given by the Malaysian government to promoting STI as it 
provides sound solutions to many socio-economic issues. The Malaysian government encourages 
an environment for research and innovation to flourish and where STI is harnessed for wealth 
creation and societal wellbeing. He described in detail how by building up the innovation 
capacity through incremental, social and high-tech R&D innovations, Malaysia has been able to 
reach the world technological frontiers in many industries, which is crucial for Malaysia to 
breakout from the middle income trap and reach the status of a highly developed nation. He 
gave a historical over view of this journey of transformation, how the focus shifted from the 
traditional agriculture based economy to one of manufacturing, centered around a knowledge 
economy based on Science Technology and Innovation.  
The launching of the National Biotechnology Policy in 2005 set the scenario for the 15 year 
master plan and the blue print for the Malaysian Biotech field. The subsequent establishment of 
the Biotech Corporation (now renamed as the Bio-economy Development Corporation) has been 

Prof. Zakri Ahdul Hamid addressing the Forum 
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a key economic development and the implementation agency mandated to oversee the growth 
of the bio-based sector. He highlighted some of the recent experiences through which the 
government is working towards positioning Malaysia as a Regional Bio-based hub, forming 
strategic alliances with key proponents of bio-economy as well as providing facilitation, support 
and incentives, to industry stakeholders. The strategies also focus on engineering efficient value 
chain for the bio-based industry, developing bio-clusters across the country and advocating 
strategic public-private partnership to generate synergistic effects.  
He concluded by congratulating Sri Lanka for launching the National Biotechnology Industry 
Association (NBIA) and reiterating his admiration for the leading role of the Prime Minister in this 
national endevour.    
This was followed by the official launching of the National Biotechnology Industry Association by 
Hon. Prime Minister accompanied by Hon. Minister of Science Technology and Research, Hon 
State Minister of Science Technology and Innovation and President of the newly formed National 
Biotech-Industry Association Mr. Rizvi Zaheed. The National Biotechnology Industry Association 
is affiliated to the Ceylon Chamber of Commerce and its Secretariat is located at Head Office of 
the Ceylon Chamber of Commerce in Colombo.    
 
 
 
 
 
 
 
 
 
 
Hon. Koji Omi, former Minister of Finance of Japan and Founder Chairman, STS Forum Japan, 
was the keynote speaker at the inauguration of the Scientific Sessions of the Forum.  
At the outset he said that this Forum is an outcome of a meeting held in October last year 
between Hon. Ranil Wickremesinghe and the Japanese Prime Minister Hon. Shinzo Abe for 
strengthening bilateral cooperation between the two countries in the area of science and 
technology. He reiterated that Sri Lanka is an important partner for Japan in Asia, both 
strategically and economically. Thus, Japan will continue to offer its support to Sri Lanka for its 
socio-economic development. In addition to providing expertise in cutting edge technologies, 
Japan will promote complete projects in S&T in areas such as transfer of high quality agricultural 
technology, development of renewable energy systems 
for urban transportation, effective energy production 
by recycling industrial wastes and the early 
introduction of a land-based digital TV broadcasting 
system. More importantly, Japan will address the issue 
of nurturing young people in S&T by strengthening 
exchange programmes of young scientists between 
Japan and Sri Lanka. Sakura Science Programme is one 
such example.  
 

Hon. Prime Minister launching the National 
Biotechnology Industry Association (NBIA) 

Hon. Koji Omi, Chairman, STS Forum Japan 
delivered the Keynote address 
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The rapid progress in S&T has brought in economic growth and improved the quality of life but 
at the same time has given rise to several problems for mankind such as global warming and 
privacy in ICT. Therefore, it is imperative that professional scientists, policy makers and 
government officials deal with Science Technology and Innovation from the point of view of the 
future of humanity bringing out the brighter side of science and technology for the benefit of the 
society.   
Creating new networks between Japan and Sri Lanka will strengthen and accelerate cooperation 
in the area of science technology and innovation and will stimulate economic development in Sri 
Lanka. He wished that the STS Forum would be a regular feature in Sri Lanka and that it would 
play a central role in strengthening cooperation between the two countries in the area of 
Science and Technology. He concluded by extending an invitation to all participants to attend the 
next STS Forum meeting in Kyoto, Japan in October this year.   
 
Mr. Bob Stembridge, Manager, Customer Relations at 
Thomson Reuters, shared some of the key findings of 
‘State of Innovation 2016 Report’ to provide a global 
context to the Forum. He explained the process 
Thomson Reuters have been using over the past 7 
years in tracking the State of Innovation of various 
technologies to provide a bench mark for worldwide 
levels of innovation activity. According, to the results 
there has been a double digit growth in innovation  
globally from 2014-2015, primarily driven by three  
sectors, Medical Devices, Home Appliances and Aerospace. There has also been a growth in 
collaboration between academia and industry driving innovation. Global patenting activity has 
increased by over 13% driven by things like autonomous driving vehicles and developments in 3D 
printing and of Internet of Things (IoT). However, the picture is slightly different in the scientific 
literature sector. Although the levels of activity in research publications have recovered from 
global economic crisis of 2008, more recently there has been a drop in that area.  
Mr. Stembridge described in detail the growth patterns of the three key sectors that have shown 
this rapid growth, namely the medical devices, home appliances and aerospace sector, giving 
possible explanations to this surge of activity.  
Patenting activity in Sri Lanka is progressing well but at a lower level than globally. Around 40% 
of the innovations being patented are resident patent filings as against patents being filed into 
Sri Lanka but this balance seems acceptable.  
There has been a five-fold increase in scientific output in Sri Lanka as measured by research 
publications over the last 10 years and that compares well with doubling in growth output 
globally. But the research output is lower than India and other countries in the region. 
In terms of research papers per capita, Sri Lanka is out performing others in the region and in 
international collaborations Sri Lanka seems to be a regional leader with a healthy growth trend. 
In conclusion he said that although Sri Lanka is at a lower level in patenting it has a rapidly 
growing research base with increasing collaborations between academia and industry.     
A copy of innovation report was made available to all participants at the subsequent Breakout 
session on ‘Developing the Intellectual Property eco-system” held on 9 September 2016. 

Mr. Bob Stembridge presenting the ‘Innovation 

Report 2016’ 
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Ms. R. Wijialudchumi, Secretary, Ministry of Science 
Technology and Research proposed the vote of 
thanks on behalf of the Ministry of Science 
Technology and Research and the Steering 
Committee of the STS forum. She thanked the Hon. 
Prime Minister, for gracing the occasion and for 
delivering an inspiring speech affirming that we are 
on the right tract in relation to development of 
science and technology in this country.  

 
 
She thanked most sincerely the Hon. Susil Premajayantha, Minister of Science Technology and 
Research and Hon. Lakshman Senewiratne, State Minister of Science Technology and Research 
for their continuous guidance and encouragement, for making this Forum a success. She thanked 
Hon. Koji Omi for delivering a stimulating keynote address, Prof. Tan Sri Zakri Abdul Hamid for 
sharing the Malaysian experience in developing science technology and innovation and Mr. Bob 
Stembridge for the update on current status in technology innovation. She also thanked all 
Ministers, Members of parliament, other dignitaries and distinguished participants for accepting 
our invitation to attend this Forum. She gratefully acknowledged the support and cooperation 
given by international agencies, private organizations, S&T institutions and all others for the 
support given in organizing and making this pioneering event in the history of Sri Lanka a 
success. She believed that the Forum will provide a guidance document for Sri Lanka for 
achieving the sustainable development goals.   
 
There were over 750 registered participants at the inauguration; over 135 Expatriate Sri Lankan 
and foreign scientists, the rest being Sri Lankan scientists from Universities and Research 
Institutions, policy makers and administrators from public and private sector institutions, 
industrialists, entrepreneurs, journalists and businessmen.  
 
The inauguration on 08 September 2016 was followed by three days of plenary, key note 
addresses and breakout/panel discussion sessions. The Plenary sessions considered key 
nationally important areas closely related to Sustainable Development Goals namely, a) Inclusive 
and Sustainable Innovation Eco-systems, b) Advance Materials, ICT and Smart Transport 
Systems, c) Green and Smart Settlements and d) Machines, Materials and Human wellbeing. In 
each of the Plenary Sessions the keynote speakers addressed the participants, imparting their 
knowledge and expertise in the specific areas and inspiring Sri Lankans to incorporate Science 
Technology and Innovation for sustainable development and quality infrastructure 
establishment. The closing Plenary was devoted to identifying the ‘Way Forward’ and the 
presentation and adoption of the ‘Colombo Resolution”.  

 
Five themes, namely STIs for SDGs, Citizen Science, Innovation Eco-system, Emerging 
Technologies and Nanotechnology were taken up at breakout sessions run in parallel; each 
theme being discussed under four sub-themes. Each breakout session had one or more keynote 
speakers and 2-3 panelists. The key note speakers made a 20 minute presentation on the related 
subject area. There were between 80-100 participants at each breakout session and they actively 

Ms. R. Wijiyaludchumi Secretary, Ministry of 
Science Technology and Research proposing the 

vote of thanks 
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involved themselves in the subsequent discussions. The Rapporteurs recorded the salient points 
for subsequent presentation and discussion at the closing Plenary on Day 3 of the Forum. 
  
The final day of the Forum was dedicated to proposing the ‘Way Forward’ for each of the areas 
discussed during the Plenary and breakout sessions. Key messages emanating from the five 
breakout groups were presented by a ‘Champion’ from each group which was followed by the 
presentation and adoption of the ‘Colombo Resolution’.  
 
Further details on Sub-themes discussed under each Theme are shown in Annex 1, ‘The STS 
Programme’. All audio and video recordings of the Forum deliberations and some of the power 
point presentations made both at Plenary and Breakout sessions can be accessed via the 
following COSTI website – www.costi.gov.lk/sts/    
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PLENARY SESSIONS 
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2.3.  PLENARY SESSIONS 
The STS Forum comprised of five Plenary Sessions, four of them dedicated to specific areas of 
national importance. A lively dialogue/discussion took place at the end of each Plenary Session 
and the salient points were recorded by the rapporteurs which were included in the ‘Key 
Messages’ presented at the Closing Plenary on the final day of the Forum.     
 

2.3.1.   Plenary Session 1  

Inclusive and Sustainable Innovation 

Eco-systems  

Co-Chairs: Dr. Sarath Amunugama MP and Prof. 
Monte Cassim  
Keynote speakers: Dr. Michinari Hamaguchi,   
Dr. Frank Ebinger, Dr. Robert Baughman, Mr. 
Masashi Muromachi and Dr. Joerg Schneider 
Rapporteurs: Prof. Deepal Subasinghe (NIFS) and  
Dr. Renuka Ratnayake (NIFS) 
Session Champions: Dr. Kumudini Gunasekera (COSTI), Ms. Dilrukshi Ekanayake (NSF) and  
Mr. K. Balashangar (NSF) 
 
 

Dr. Michinari Hamaguchi   
(Chairperson of the Council for Science and Technology, Ministry of Education, Culture, Sports and Science and 

Technology, Japan) 
Human Resources Cultivation for Sustainable Development 

Dr. Hamaguchi presented his views as:  

 Developing people is developing a country 

 A fast economic growth has its own side effects. eg 
Environmental pollution 

 There is a need of a resilient economy, disciplined society 
& a stable government for sustainable development of a 
country (fast recovery at the time of a huge disaster e,g: 
WW II or a Tsunami) 

Dr. Hamaguchi also discussed the SAKURA Science Plan & SATREP 
and its benefits to Sri Lanka  
 
 
 

 
 
 
 
 

Session Co-Chairs and Keynote speakers of Plenary 

Session 1 

Dr. Michinari Hamaguchi on 
Human Resource Cultivation 
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Dr. Frank Ebinger 
(Prof. of Business Administration and Sustainability Management, Faculty of 
Business Administration, Technische Hochschule Nuremberg, Germany) 

Inclusive and Sustainable Innovation Ecosystems 
Dr. Ebinger presented the position of Sri Lanka in the Global 
Innovation Index. Recent rise to 84th place from 105th place is 
an improvement, but certain areas need further 
improvement. eg, University-business cooperation. 
Some bottlenecks/weaknesses were pointed out: 

 Work is decentralized & separately done 

 Collaborations are not sought actively  
(only happen by accident) 

 Wait and see attitude on both sides 

 Technology transfer is poor 
 

Dr. Robert Baughman 
(Executive Vice President and Vice CEO of Okinawa Institute of Science and 
Technology Graduate University, Japan) 
Technology Development and Innovation at Okinawa 
Institute of Science and Technology Graduate University 
According to Dr. Baughman the development Strategies 
used at the Okinawa Institute of Science and Technology 
are:  

 Dynamic academic organization promoting 
independent thought 

 No academic departments 

 Strong emphasis on sharing equipment and facilities 

 Free access to facilities  

 Attracting world-class staff and students 

 Infrastructure, facilitating licensing advance technology & commercial development 
 

Mr. Masashi Muromachi 
(Executive Adviser Toshiba Corporation, Japan) 

Developing an inclusive and sustainable society in Sri 
Lanka by Science, Technology and Innovation 
Mr. Muromachi pointed out that Sri Lanka is positively 
developing, but there are negative sides, that need to 
be focused on, such as income inequality, economic 
security and environmental issues.  

 Economic growth should be carried out while 
securing natural resources and Environmental 
preservation.  

 Sri Lanka can become a model for  
“Smart Frugal Society”, if we try. 

 

Dr. Frank Ebinger describing Sustainable 
Innovation Eco-systems 

Dr. Robert Baughman, CEO, OIST, Japan 

Mr. Masashi Muromachi, Toshiba 

Corporation, Japan 
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Dr. Joerg Schneider  
(Head Division of International Cooperation, German Research Foundation (DFG))  
Inclusive and Sustainable Innovation Ecosystems  
Dr. Schneider gave an Introduction to the Global 
Research Council (GRC), a virtual organization 
comprising of Heads of Research Councils from around 
the world dedicating to promoting and sharing of data 
and best practices for high quality research funding. 
He explained how and why the GRC functions and as 
well its future role in the global science community.    
 

 
Launching of Sakura Science Plan 

Dr. Hirose Kenkichi, from Japan Science and 
Technology Agency (JST) launched the Japan-Asia 
Youth Exchange Programme in Science (also known as 
the Sakura Science Plan). He explained the purpose 
and operational procedure of the programme. The 
programme facilitates short term visits of competent 
youth under the age of 40 years to Japan with a view 
to promoting science and technology. The programme 
covers 35 countries in the region, all costs being 
covered by JST. 

   
 
 
Summing up the Co-Chair of the Plenary Session Dr. Sarath 
Amunugama MP, reiterated that development of Science and 
Technology depends on 5 pillars: 

 Role of the individual scientists 

 Role of the universities & research institutes 

 Role of the Industries 

 Role of the government 

 Role of the policy makers 
Inter-relationships of above five components are very important. 
Emphasis should be given as to how to access, how to improve the 
interrelationships, define priorities, and identify and resolve the  
problems and issues. 

Dr. Joerg Schneider from German Research 

Foundation 

Dr. Sarath Amunugama MP 
summing up Plenary Session 1 

Dr. Hirose Kenkichi presenting the Sakura 

Science Plan 
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2.3.2.   Plenary Session 2  
Advanced Materials, ICT and Smart Transport Systems 
 
Co-Chairs: Hon. Lakshman Senewiratne MP and 
Prof. Amal Kumarage 
Keynote speakers: Dr. Henning Zoz, Dr. Guido 
Bruggeman and Dr. Rudiger Voss 
Rapporteurs: Dr. Ruwinee Liyanage (NIFS),  
Dr. Laksiri Weerasinghe (SLINTEC) 
Session Champions: Dr. Kumudini Gunasekera 
(COSTI), Ms. Dilruckshi Ekanayake (NSF) and Mr. K. 
Balashangar (NSF) 
 
 

Dr. Henning Zoz 
(CEO and President, Zoz Group, Germany)   
Limited resources at unlimited capabilities 
Dr. Zoz described how limited resources can be exploited at 
unlimited capabilities. Some of the salient points are as 
follows:  

 For creativity, motivation and individualism should be 
there 

 Materials are needed to convert, store and transport 
the energy supplied by sun and moon 

 Clear brain thinking leads to better results and better 
innovations 

 Growing population need more energy in the future  
and we should look for multiple options for energy  

 Nano materials and nano structures come to the picture when new innovations for 
energy options are planned 

 New innovations could utilize hydrogen as an energy source and recommended that it 
should be pursued 

 Solar, wind, geothermic and tides are other energy sources for the future 

 Recyclability and performance should be considered when materials are selected 

 Earlier macro and micro materials were considered but today (and tomorrow) nano 
structures would be the buzzwords  

 Nano structures can be used to make more with less 

 Manmade emissions and foot prints on this planet should be avoided when energy is 
utilized 

 Explained how Zoz has become a player in clean green/blue economy with nano 
materials for energy usage 

 Briefly explained some of the novel technologies developed at Zoz such as Zoz 
hydrogen technology, High Kinetic processing device-Simoloyer etc. 

Session Co-Chairs and Keynote speakers of Plenary Session 2 

Dr. Henning Zoz, CEO and 
President of Zoz Group of 

Companies 
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 Emphasized the potential of H2 as a future energy source 

 Discussed further some of the nano stuctures developed at the Zoz, such as Zentallium, 

Public bridge by HPC, H2 on air project, Power to Gas to Fuel, P2H
®
, P2G2F

®
, Zinc Flake 

Paint, NFA-manufacturing, Mechano-Chemistry,Taraxa Gum etc. 
 

Dr. Guido Bruggeman 
(Urban Transport Expert, The Netherlands) 

Smart Transport Systems - A matter of being smart or just 
common sense 
The highlights of Dr. Bruggeman’s presentation are as follows:   

 Both Technology and common sense are important for smart 
transport systems 

 80% of the world population will live in big cities by 2050 

 Access to safe, fast, affordable, accessible, convenient and 
sustainable transport systems for all is a must, notably by 
smart urban planning and expanding public transport 

 Reduces the adverse environmental impact on cities, including by paying special 
attention to air quality (4 million in the world die annually due to air pollution) 

 Smart Transport system reduces the negative impact of mobility: congestion, pollution, 
accidents 

 Transportation system focuses both infrastructure development and vehicle  
technologies 

 More vehicles on the road depicts less development in the country and emphasized 
the importance of developing public transport systems like BRT and LRT  

 Establishing new transport systems like  ITS (Intelligent Transport Systems) to manage 
traffic and transport must be considered 

 Tuk Tuks contribute heavily to pollution and GHG emission  

 Fuel buses will be banned in urban areas in some regions by 2030  

 Electrification of vehicles using cleaner energy is a good option  

 Trend is electrification and automation of  vehicles and development of autonomous or 
self-driven cars  

 Different technologies are combined in smart transport systems 

 
 
 
 
 
 
 
 
 
 
 

Dr. Bruggeman on Smart 

Transport Systems 
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Dr. Rudiger Voss 
(Senior Advisor and former Head of International Relations, European 
Organization for Nuclear Research (CERN), Geneva, Switzerland)  

Particle physics for society 
Presentation highlights are: 

 Many innovations are useful in daily life specially 
in ICT and medical applications areas 

 Some of these are: the world wide web, Grid 
computing, The touch screen, Advanced supper 
conducting materials, medical imaging 
technologies and PET, and  Proton and light 
therapy for tumors 

 None of these technologies are patented as they were developed using tax payers 
money 

He emphasized the importance of particle physics project as a powerful instrument for the 
education of new generation of scientists and explained what CERN is doing at present. He 
further explained how students can be motivated to engage in research on particle physics. 
Emphasized CERN is ready to share the benefits with Sri Lanka. 

Dr. Rudiger Voss, from CERN on particle physics 
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2.3.3.   Plenary Session 3 
Green and Smart Settlements 
Chair: Prof. Harsha Ratnaweera 
Keynote speakers: Prof. Takashi Onishi and  
Prof. Ari-Ide Ektessabi 
Rapporteurs: Dr. Meththika Vitanage (NIFS),  
Mr. Ruchira Wijesena (SLINTEC) 
Session Champions: Dr. Kumudini Gunasekera 
(COSTI), Ms. Dilruckshi Ekanayake (NSF) and Mr. K. 
Balashangar (NSF) 
 
This session was focused on the more functional and comfort settlements to the community 
having less energy consumption and resources usage.  
Prof. Harsha Ratnaweera opened the session with an introduction to the topic and its 
significance to the lives and livelihoods of the people. He highlighted the importance of striving 
for more efficient cities in terms of resources and energy not only in city itself but also in 
surroundings.  
He also pointed out some of the current challenges that modern cities experience. They are, 

1) Catering to the demand for more luxury (quality of life) with limited resources 
2) Increase of population 
3) High rate of immigration of people into the cities 
4) Preserving the cultural heritage of a city 

 

Prof. Takashi Onishi  
(President,  Science Council of Japan) 
Smart Settlements 
Prof. Onishi’s presentation was mainly built around the theme ‘Strategic planning for 
building/developing smart cities of the future’.  

Three key words can be useful for the future 
smart settlements of Sri Lanka; Green, Smart and 
Participation.  
Green represents culture and environment, while 
Smart is for the application of energy and 
resource efficient technologies to the urban 
population. Participation is the necessity of 
involving the community for redevelopment of 
urban settlements.  
 

 

He stressed that easy commuting as one strong point in the Smart Settlements. Many examples 
were brought from UK, Japan, etc to show the evolution of green cities.  

 The efficiency of dispersion of green areas in smart cities is better than a green belt as 
it can be a limitation in the urban expansion.   

Plenary Session 3 Chaired by Prof. Harsha Ratnaweera 

Prof. Takashi Onishi speaking on Smart Settlements 
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 A Smart city has to be effective, efficient, rational and environmental friendly. The 
usage of basic services and facilities in a city such as water and energy and services 
such as transportation, logistics, sewerage, drainage and garbage collection were 
stressed   

 ICT plays a key role in smart cities. Four smart cities in Japan can be named as 
Yokohama, Toyota, Keihanna and Kitukygushu. Those cities use renewable energy and 
low carbon vehicles. At the same time garbage and sewage are being used for 
electricity production. 

 Smart commuter trains which are controlled by ICT is a feature of these cities.  

 Participation is realizing how exactly the citizens’ see a modern city, how it can be 
developed and maintained. Participation of citizens in the building/rebuilding 
processes of smart cities is a key factor in future cities. Happiness of citizens in a city 
will not only depend on the infrastructure, but more on providing wide range of 
choices to make in terms of cost and comfort in eg transportation and leisure. 

 Consensus building in redevelopment project supported from original dwellers is highly 
necessary.   

 

Prof. Ari-Ide Ektassabi  
(Advance Imaging Technology Laboratory, Kyoto University on 
Science and Technology for Art, Japan) 

Advance Imaging Technologies 
Prof. Ari Ektassabi, an expert in advanced imaging 
and analytical imaging, focused on a project carried 
out almost 15 years ago at a Ninnaji temple in 
Japan which is a UNESCO heritage site.  
An insight was given using many examples as to 
how advance technology is being used to protect 
the cultural heritage via digitization of art in micro 
resolution.  

 High resolution scanning, 3 colour scanning and multi spectral imaging techniques are 
used for the protection of cultural heritage.  

 The group has digitized more than 9000 objects in various locations in Egypt, China, 
Iran, Australia, Korea and Malaysia.  

 His team members at Kyoto University have built efficient high resolution instruments 
and are capable in handing big data. He stated the willingness of installing a center 
here in Sri Lanka.  

 Paintings in Sigiriya and Dambulla, Sri Lanka can easily be digitized and a request 
can be made through the UNESCO.  

Prof. Ari-Ide Ektassabi, Kyoto University, Japan  
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2.3.4.   Plenary Session 4 

Machines, Materials and Human 
Wellbeing 
Co-Chairs: Prof. Tissa Vitarana and Prof. Kumar 
Wickremasinghe 
Keynote speakers: Prof. Yoshiyuki Sanaki,  
Prof. Kenji Doya, Prof. Masaru Kurihara and  
Prof.  Andrew Sikora 
Rapporteur: Dr. D.N. Magana-Arachchi (NIFS) 
and Ms. Nadeeka Tissera (SLINTEC)  
Session Champions: Dr. Kumudini Gunasekera 
(COSTI), Mr. K. Balashangar (NSF)  
and Ms. Suchima Gonapinuwala (NSF) 
 

Prof. Yoshiyuki Sankai 
(Professor and the Director at the Center for Cybernics Research, 

 University of Tsukuba and President and CEO of CYBERDYNE Inc., Japan) 
Giving rise to Social innovation with innovative Cybernic system Robot suit HAL for the future 
The main objective would be: 

 Global health promotion through Social innovations – From a physical society, through 
information technology to robotics.  

Most significant new data and results, new knowledge, new models, new contributions, etc.  

 Creating a new research field Cybernics. A new domain of 
frontier science that centers on cybernetics, 
mechatronics, and informatics, and integrates together 
human (brain & body) and robot (RT: robotics technology) 
functionally, organically and socially with information 
technology (IT) 

 It is a complex interdisciplinary area in which robotics, 
brain science and neuroscience, information technology, 
ergonomics, "Kansei" engineering, physiology,  
sociological sciences and ethics are deeply intertwined.  

 A pioneering achievement - the exoskeletal robot suit  
HAL (Hybrid Assistive Limbs) 

 HAL enhances and strengthens the limb motion of human bodies by detecting the 
weak bioelectrical signal through the body from the brain which generates the nerve 
signal to control the musculoskeletal system. 

 Eg; HAL for medical care  
1) Patients who have suffered from debilitating spinal cord injuries –walking while 

wearing HAL 
2) Develop treatments for spinal cord injuries that combine induced pluripotent stem 

cell therapy with the wearable cybersuit  
 
 

Prof. Tissa Vitarana and Prof. Kumar Wickremasinghe  
Co-Chairing the Plenary Session 4 

Prof. Yoshiyuki Sankai on next 

generation robots  
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Remaining and/or new scientific questions.  

 Social problems such as rapid aging of the world population by 2055 and how cybernics 
can assist  

Possible interactions, doubts, conflicts between data, results, interpretation, etc.  

 Future use;  Nursing care, Factory & Construction sites, Transport service, Cleaning 
services, Helping in cyber cities, etc.  

 Need Government assistance (From Prime Minister & Ministers onwards);  

 Rewards; Advancement of the research field, University & venture companies (industry 
development through the creation of a new field and a consequent generation of job 
opportunities to enable a self-sustained management) etc. 

 

Prof. Kenji Doya  
(Neural Computation Unit, Okinawa Institute of Science and Technology Graduate 
University, Japan) 

Artificial Intelligence, Brain Science and Human Mind 
The main initial scientific questions and problems: 

 Identifying technical areas where the insights from brain 
science are better utilized, and to apply information 
technology for better understanding of the brain 

 How fusion of artificial intelligence and brain science can be 
fruitful  

 How such research can contribute to better understanding of 
human mind and help addressing social concerns 

Most significant new data and results, new knowledge, new models, new contributions, etc.  

 Brain simulation model - realizes flexible decisions and learning.  

 Artificial intelligence - can perceive the world and make decisions in a similar way as 
the brain  

 Observing the three main components of the brain: the cerebral cortex, cerebellum, 
and basal ganglia; each of these parts of the brain perform specific types of 
computation and have different learning algorithms 

 Studying the models of the cerebral cortex, the cerebellum, and the basal ganglia 
constructed from the experimental data and whether they actually perform the 
expected kind of computations  and to see how those processing units of the brain 
fluidly work together for perception, movements and thoughts 

 Three classes of Machine  learning; supervised, unsupervised and reinforcement  

 Unsupervised learning - cerebral cortex, reinforcement learning - basal ganglia, and 
supervised learning - cerebellum 
Alpha Go system 

 For Long term - robots - learning from rewards (height of the head) & punishment 
(bump on the floor) 

 Reinforcement learning - action selection by an "evaluation" of environmental states 

 Multiple ways of action selection- model free or model based  

 Brain activity-Mental stimulations  

Prof. Kenji Doya 
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 The Cyber Rodent Project: Exploration of Adaptive Mechanisms for Self-Preservation 
and Self-Reproduction (A Cyber Rodent is a robot that can search for and recharge 
from battery packs on the floor and copy its programs to a nearby agent through its 
infrared communication port).       

Remaining and/or new scientific questions:  

 Can be dangerous to the society – eg. AI powered weapons 
Possible interactions, doubts, conflicts between data, results, interpretation, etc.  

 Autonomous weapons: an open letter from AI & robotics researchers 
 
 

Prof. Masaru Kurihara 
(Senior Scientific Director, “Mega-ton Water System” and Fellow-Toray Industries, Inc., Japan) 

Future Generation Membrane Desalination Technology - “Mega-ton Water System” 
The main initial scientific questions and problems are: 

 Humanity’s top ten problems for next 50 years would 
be energy, water, food, environment, poverty, 
terrorism & war, disease, education, democracy,  
population 

 Resolving Global water problems (Urbanization is 
increasing (1970/145; 2011/449; 2025/668?) and 
according to the increase in population water usage is 
increasing - necessary to install more than fifty million 
m3/d water plants every year) 

 Creation of desalination plants using reverse osmosis 
with energy reduction, low cost and low 
Environmental impact  

Most significant new data and results, new knowledge, new models, new contributions, etc.  

 Water Treatment by Integrated Membrane System with full lineup Toray membranes 
for sea water desalination, surface water treatment and waste water reclamation 
(combination of different membrane types including membranes with sub Nano order 
pore size)  

 Full line-up Toray membranes; Membrane type & products;  
o RO (1nm) membrane & NF membrane for softening and removal of toxic 

substance : Seawater Desalination, Wastewater Reclamation 
o UF & MF membranes (PVDF Hollow Fiber);Municipal Drinking Water, 

Wastewater Treatment, Pretreatment for RO Wastewater 
o PVDF Immersed membrane for MBR; Waste water treatment 

 Global Sales Expansion of Toray’s RO Membrane “ROMEMBRA” (Total Shipment of RO 
Membrane to 76 countries : 48 million m3/d which is equivalent to daily life water of 
192 million people. 2.6% of World population)  

 Development of the world’s first low-pressure, multi-stage, high yielding RO system 
using a low-pressure seawater desalination membrane [incorporating into it the 
elemental technologies gained from research in eight subthemes (Core technologies/5 
themes & System technologies/3 themes) such as highly efficient pressure energy 

Desalination Technologies being 

presented by Dr. Masaru Kurihara  
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recovery, low-cost and highly durable plastic piping, pretreatment without the use of 
chemicals] 

 Water Cycle in “Mega-ton Water System” - Key technologies used ; - bio friendly 
pretreatment of sea water, Low pressure multi stage high recovery SWRO system, 
Energy recovery from SWRO brine by PRO 

 Integration of Advanced Materials, Equipment and System Technology 
 Materials & Equipment - Low Pressure Seawater 

RO Element, Next-Generation ERD 
New High Pressure Resin Pipes 

 Systems- Low pressure Multi-stage System (LMS) with High Recovery Bio Friendly 
RO Pretreatment Technology (BFRO), Pressure Retarded Osmosis (PRO) System 

 RO Membrane Separation Mechanism - Innovative Low Pressure Seawater RO 
membrane 

 Technologies for Precise estimation of “Protuberant structure’   

 Improvement of SEM - vacuum freeze drying to pretreatment of sections to keep wet 
Improvement of TEM – fixed by polymer embedding to elemental mapping by STEM-
EELS 

 Seawater RO system with PRO system 
Possible interactions, doubts, conflicts between data, results, interpretation, etc.  -  

Mega-ton Water System” technologies - applicable to Small Size Decentralized Systems 
and conventional plants as Retrofit along with the ultra-large system under the 
concept of resilient economy 

 

Prof.  Andrew Sikora 

(Associate Professor, Otolaryngology and Vice Chair for Research, Carolyn Wiess Law Research Scholar, and Co-
Director of the Head and Neck Cancer Program at the Baylor College of Medicine in Houston, Texas, USA) 
Harnessing the immune system for cancer therapy 
The main initial scientific questions and problems 

 High Incidence of Cancer in both developed and 
developing countries 

 How cancer and cancer therapies interact with the 
immune system 

 Need of new therapies for cancer as existing 
treatments are less productive  

Most significant new data and results, new knowledge, new  
models, new contributions, etc.  

 Necessity of Immunotherapy –  
 Increase efficacy of treatment (All cancers can potentially recur & some 
cancers are almost impossible to cure),  
 Decrease toxicity of treatment (All current therapies have significant toxicities 
/side-effects/Consequences), Attack cancer cells’ “evolutionary advantage” (Only 
the immune system can evolve and expand selectively in real-time) 

 Vaccines - 
 Provide tumor-expressed antigen(s) under immune-stimulating conditions, 
Target antigen (Foreign (e.g. viral) protein, Cancer-testis antigen, Mutated 

Prof. Andrew Sikora on cancer therapy 
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“neoepitope”, Stromal/vascular antigen), Delivery system (Tumor lysate, whole 
protein, peptide; DNA, RNA), Adjuvant (IFA, alum, TLR agonist, et) 

 Innate immune stimulators-Toll Like Receptor agonists & Pathogen-associated 
molecular patterns 

 Adoptive Therapy - Tumor Infiltrating lymphocyte (TIL) therapy, Engineered T cells, CAR 
T cells 

 Checkpoint inhibitors – Checkpoint  molecules are negative costimulatory molecules 
upregulated on T cells after activation (CTLA4 / B7, PD-1 / PD-L1) 
Immunotherapy in 2016 – Effective ( Check point inhibition: durable responses across 
tumors, Emerging standard-of-care, FDA-approved indications in melanoma, lung, 
renal, head and neck, lymphoma), Expensive (Pembrolizumab (anti-PD-1) costs -up to 
$150,000 USD year -  Provenge (prostate CA vaccine - costs $93,00 USD) 

 Drug repurposing/repositioning 
• A “shortcut” to efficient development of clinically relevant therapeutic approaches 
(FDA approved drugs (> 1400), Drugs which “failed” clinical trials) 
• Decrease investment of time and money by leveraging prior knowledge about 

previously-developed drugs [Target molecules (intended and accidental), PK / PD, 
Tolerability, side-effects, Formulation, manufacturing] 

 Target ID - Chemistry - Cell Culture - Animal Models – clinical trials – usable drugs + 
medical practice (Informatics, Preclinical Testing and Clinical Trials) 

 Conventional drug development; 90% failure 

 Reversing immune suppression  
•  Deplete immune-suppressive cells (MDSC, Treg, etc.) 
•  Block suppressive molecules (Inducible nitric oxide synthase (a.k.a iNOS)  
•   Arginase 
•   Indoleamine (IDO) 
• Neutralize suppressive cytokines 

 Immunology: beneficial cells (CD4+ Helper T cells, CD8+ cytotoxic T lymphocytes (CTL),  
Natural Killer (NK) cells,  Macrophages (“M1”),  Dendritic cells 
Harmful cells; CD4+ Regulatory T cells (Treg), Myeloid-derived suppressor cells (MDSC), 
Macrophages (M2) 

 Inducible Nitric Oxide Synthase (iNOS) - a drug gable target overexpressed in many 
cancers 

• iNOS – inducible (regulated by transcription),  Expressed in many cell types, 
Overexpressed in many tumors (Melanoma, Head & Neck, Breast, Prostate) etc. 

• Targeting iNOS reverses immune suppression – for immunotherapy  
• Repurposed IM agents - target tumor immunity 

(L-NIL; a.k.a N6-(1-iminoethyl)-L-lysine, dihydrochloride,  iNOS competitive antagonist, 
Asthma, arthritis clinical trials, Low-dose Cylophosphamide - FDA-approved cancer 
chemotherapy) 
Eg. Efficacy of repurposed IM in melanoma 

Remaining and/or new scientific questions 
• Cost  for the treatments & usage in the Rest of the world – preclinical testing of 

Doxycycline, Cyclophosphamide 
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Possible interactions, doubts, conflicts between data, results, interpretation, etc.  
• Friendship, Collaboration, Ideas 

 
At the end of each Plenary Session, the Keynote speakers and the Co-Chairs were presented 
with a token of appreciation for having contributed to the STS Forum. While the Chairperson(s) 
presented the token to Keynote speakers, two school children from the audience gave the 
tokens to the Chairperson(s). 
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STI Imperatives for SDGs 
Co-Chairs: Prof. Saman Kelegama and Dr. Sushil 
Solomon.  
Keynote speakers: Dr. Jonathan Wong and Prof. I.M 
Dharmadasa   
Panelists: Dr. Ahmed Fahmi, Dr. Karnika de Silva 
and Dr. Ravi Fernando 
Rapporteurs: Dr. Chamini Hemachandra (ITI) 
Session Champion: Ms.  Vindya  Jayawickrema 
(COSTI) 
 
Dr. Jonathan Wong 
(Science Technology and Innovation Advisor, UNESCO-Asia and the Pacific) 

Science Technology and Innovation for Sustainable development Goals 
• Economically and socially inclusive Science Technology 

and Innovations (STI) could be achieved by developing 
a common understanding of an effective conceptual 
framework. The key components of this framework 
are: 

 Effective institutions and digital infrastructure  

 Appropriate legal and regulatory frameworks  

 Commitment to and incentives for investment and  

 Workforce for the future 

 To implement the SDGs, government needs to develop  
integrated and visionary STI policies.  

 Government should motivate the business community and investors to support the 
three dimensional (economic, social and environmental) sustainable development.   

 STI policies and strategies should be based on inclusivity, openness and collaboration.  

 It is required to develop strong STI collaborations among the countries of the Asia 
Pacific region to establish a robust culture of innovation to cater to the technologically 
deprived countries in the region 

 
Prof. I. M. Dharmadasa 
(Dept. of Engineering and Mathematics, Sheffield Hallam University, UK) 

Solar Energy Strategy for Sri Lanka 
In order to move towards energy independence and sustainable 
development, Sri Lanka should develop a technology mix, based 
on the available indigenous sources of energy viz a viz. hydro 
electricity, solar power, biomass etc. and reduce the use of 
fossil fuels. Among the different energy sources, solar energy 
acquires the highest position.  
Following areas are vital for the development of Sri Lanka.  

 Lift up the living standards of the poorest of the poor people residing in the villages of 
the country. It is not practically feasible to provide electricity for them through the 

Co-Chairs Prof. Saman Kelegama and Dr. Sushil Solomon 

Prof. I.M. Dharmadasa 

Dr. Jonathan Wong  
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national grid since they are mostly scattered in rural areas than being centralized in 
urban cities. A solar panel system could be provided to each family to fulfill their 
electricity requirements. 

 80% of the Sri Lankan population is villagers (farmers/agricultural community). 
Establishment of the solar villages in Sri Lanka would empower their development by 
providing a means of wealth creation and by creating jobs in the country 

 For middle class families, solar roofs could be introduced. Government of Sri Lanka has 
initiated a program on establishing one million solar roofs. During the day time energy 
will be produced in excess and could be supplied to the national grid. This energy could 
be used by the industrial sector for their energy requirement. Therefore, the water in 
the reservoirs will be saved during day time and could be used during night only.  

 Development of solar farms and connecting to the national grid. Arid areas viz a viz 
Mannar could be ideal. Fertile lands should be avoided 

 Build capacity through scientific research and establishment of solar panel 
manufacturing in Sri Lanka 

 
The Panelists for the breakout session 
were: Dr. Karnika de Silva, Dr. Ravi 
Fernando and Dr. Ahmed Fahmi.  
Their views were as follows. 

 Business should be engaged in the 
process of achieving the SDGs. No 
government has ever achieved 
SDGs on its own. It is required to 
have very specific strategies to 
engage business in achieving the 
SDGs and has to focus on the key  
priorities that add value to their business and the nation at the same time.  

 Sri Lanka should review its subsidies on fossil fuels since there's a hiking of the relevant 
costs and should also review the impacts of renewable energy 

 We have to be much concerned about the water conservation of the country since we 
are one of the few water rich countries. The water resource should be strategically 
exploited especially in developing export related businesses, especially agri- business 

 Every nation should lead to pick up and focus on SDGs which are urgent and which are 
needed when focusing on the future of the nation 

 In the country, industry led research should be promoted. The research problem 
should come from the industry and the research should come up with a solution to 
mitigate the problem. It would enhance the involvement of business in research. 

Panelists Dr. Karnika de Silva, Dr. Ravi Fernando and  
Dr. Ahmed Fahmi 
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Big data 
Co-Chairs : Prof. Gihan Dias and Dr. Nimal Gamage  
Keynote Speakers: Prof. Umesh Bellur and  
Mr. Chanaka Wijayasinghe  
Panelists: Prof. Chuang Liu, Mr. Janaka Abeysinghe 
and Dr. Sohan Dharmarajah 
Rapporteur : Dr. Nuwan  De Silva (SLINTEC) 
Session Champion: Ms. Navodi Wickramasinghe 
(COSTI)  
 

Prof. Umesh Bellur  
(Indian Institute of Technology, Bombay, India) 

Handling Fast Data 
What is big data/fast data? 

 The Vs of big data: Volume, Velocity, Variety,  
Veracity  

The velocity (data in motion) was explained in detail. 
Deep dive into smart grids - An electricity network that can intelligently 
integrate the actions of all users connected to it in order to efficiently 
deliver sustainable, economic and secure electricity supplies.  

 Standards in big data adoption: Maturity models, standards, 
reference architecture 

 Data storage is not improved enough in comparison to  
CPU and other device performances. 

Technical aspects of Data Stream Management System (DSMS): Aging, Approximation, Stream 
Processing, Synopsis were also discussed. 
 

Mr. Chanaka Wijayasinghe  
(Houston, Texas, USA) 

Big Data-What is it? 

 Electronic Medical Records (EMR) and Electronic Health 
Records (EHR). EMR example in USA-EMR allows 
providers to track data over time, identify patients who 
are due for screening, monitor how patients measure up 
to certain parameters and improve overall quality of 
care in a practice. 

 What EMR does not do? It does not include full medical 
    history of patient and information is not shared with other 

providers automatically. 

 Advantages for Sri Lanka from EMR - Same benefits as in USA and more, reducing loss 
of data and information, most health care providers and hospitals are managed by a 
single entity, the government. 

 Issues and challenges in EMR - Infrastructure, Managing change, Security of 
information, Long term nature and cost. 

Dr. Umesh Bellur 

Session Co-Chairs Dr. Nimal Gamage and  

Prof. Gihan Dias 

Mr. Chanaka Wijayasinghe 
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Prof. Chuang Liu briefly deliberated on the importance of publishing 
research data. Most research data are not shared and therefore lost to 
the world. This is a major obstacle to development. Full and open sharing 
of data is very important for developing countries especially when 
working towards achieving SDG’s. Some initiatives in this area by 
China/ICSU CODATA were highlighted.  
 

Mr. Janaka Abeysinghe discussed the challenges in 
implementation of big data. Some of the examples  
were: who is going to analyze data, who is responsible for data, and 
whether we have adequate professionals for the implementation of big 
data. 
 
  
 

 
Dr. Sohan Dharmarajah discussed the practical solutions of big data 
aspects. He explained the predicting power of social media with few 
examples. One such example was predicting the number of tourists 
arriving in a country using search data bases. 
 
In relation to a question raised as to how could we get medical data of 
patients from villages, it was emphasized that doctors will have to be 
responsible in getting medical data of patients from rural areas. 
 
Similarly, a problem may arise in relation to collecting community based data. A survey may 
help to find answers to this problem.  
 
With regard to the issue of privacy, and who owns data and what government regulations 
should be on data, it was pointed out that the government will have to come up with 
regulations on databases to protect the data. 

Dr. Sohan Dharmarajah 

Prof. Chuang Liu 

Mr. Janaka Abeysinghe 
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Science Diplomacy 

Chair: Dr. Gamini Keerawella                     
Keynote Speakers: Dr. Mario Pinto and Dr. Harsha de Silva MP  
Panelists: Dr.  Jörg Schneider, Dr. Fahmida N Chodhury, Prof. Feng Feng 
Rapporteur: Dr. M. Athapaththu (ITI) 
Session Champion: Ms. Maheeni Samarakoon (COSTI) 
 
Commencing the session on Science Diplomacy, Dr. Gamini 
Keerawella pointed out that when it comes to new perspectives of 
diplomacy, there is a need to understand power behind science 
and technology. Therefore, in diplomacy/foreign policy making 
process, consideration has to be given to the existence of 
international public space & international civil society. 
 

Dr. Mario Pinto  
(Natural Sciences and Engineering Research Council, Canada)   

International Networks of the Future 
Following viewpoints were presented. 

 Innovation could not happen without destruction of existing traditional system. 

 Importance of connectivity - To raise quality of life for every one there is a need to 
increase connectivity. Connectivity increases diversity. 
Diversity brings different points of view. Diversity 
improves vision. Use of Concept of diversity and vision, 
could achieve more effective collaborations, to get 
breakthrough research, challenge each other. Vision 
increases the capacity of countries to engage in science 
and use international networks to bridge the gap, pull 
knowledge and achieve high economy scale. 

 Diversity can drive the creativity to a positive change. 
Connectivity together with synchronization generates  
networks to connect countries where experts gather. 

 Challenges give many different approaches to solve problems. It is necessary and 
extremely important to have dialogues.  

 Proper science diplomacy, could help to get together and create universal, mutual and 
open platform for dialogue and discussion. 

 

Dr. Harsha de Silva, MP 
(Deputy Minister of Foreign Affairs, Sri Lanka) 

Following viewpoints were presented. 

 Current issue is the politics of science. 

 In diplomatic scenario, it is important to know how 
to work the politics to benefit from research and to 
get solutions for the problems of the people. 

Session Chair Dr. Gamini Keerawella 

Dr. Harsha de Silva, MP 

Keynote speaker Dr. Mario Pinto  
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 Private enterprises should have the incentives to engage in the research. 

 Issues that matter to the people are the issues that should be given priority in making 
policies. 

 Therefore, when making policies priorities of greater population must be taken into 
consideration. 

 Private and public partnerships should step in and play a major role in Science and 
Technology (S &T) as government does not put money to research. 

 
Dr.  Jörg Schneider 
Presented the Germen situation of S & T and how S &T is practised 
in Germany. 
German Research Foundation (DFG) is driven by scientific 
demands not by governemt. Government does not give directives 
to S&T, as it is coming from researchers. 
 
Dr. Fahmida N Chodhury 
Gave Information and a picture about US National Science 
Foundation. 
3 key elements in science diplomacy are: Science for diplomacy, 
Diplomacy for science, Science in diplomacy. 
 
Prof. Feng Feng 
Presented the Chinese scenario in S &T and role of Chinese National Science Foundation. 
 
General discussion that followed centered 
around the need for Sri Lankan missions 
abroad to keep pace with local 
developments and be connected and 
share relevant information.    
Foreign missions cannot have an officer or 
physical space, but need an attitude 
change to appreciate value of S&T. STS 
forum is a good example happening at a 
national level. A supported budget and 
signing of related agreements are 
necessary to bring out science in the 
country. 
 
All panelists agreed that in Canada, Germany, China & U.S.A. the policy is such that 
government does not set the research agenda even though funds are from government. It is 
purely science driven and not manipulated by the government. 

Dr.  Jörg Schneider from DFG 

Prof. Feng Feng and Dr. Fahmida Chowdhury 
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Governance, Planning and Foresight 
Co-Chairs : Prof. Shantha Liyanage and Prof. Dongxiao Wang  
Keynote Speakers: Dr. Ozcan Saritas and Dr. Kuniko Urashima 
Panelists: Dr. Woo Sung Lee, Prof. He Minghong and Mr. Fadhil Bakeer-Markar 
Rapporteur : Eng. D M H S Dissanayake (ITI) 
Session Champion: Mr. Ranjan Joseph (COSTI) 
 

Dr. Ozcan Saritas 
(National Research University, Higher School of Economics, Moscow, Russia)  

Designing scientifically possible, economically feasible and socially 
desirable futures 
Having explained the concept of foresight Dr. Saritas described how 
foresight could play a lead role in achieving the SDGs with the 
participation of all stakeholders including the government, private 
sector, academics and civil society.   
 SDGs mean different things in different countries, regions 

and places; thus need to customize and adopt goals in 
order to implement. Have to understand our capacities 
(time, budget, resources, skills, etc.). This requires customized targets, 
coordinated strategies and policies for intervention, commitment and 
impact. 

 Implementing SDGs require a holistic approach with multidisciplinary and multi-
departmental thinking in multiple levels of governance, appreciating the conflicts 
that may arise to find own ways to deal with. Understanding the stakeholder 
requirements via whole value chain is important. Obtain views of multiple 
stakeholders, not that of traditional policy planners. 

 Need to be proactive by looking at society, culture and economy. Then design a 
system. Need to think about what kind of transformations will bring to our lives by 
implementing SDGs. 

 SDGs need to be fueled by the citizens and then find its path to governance. 
 Move from mission oriented and interdisciplinary foresight to vision base 

foresight with multi-disciplinary methods; technology driven to society driven 
to forecast + back cast foresight thinking about technologies related to future 
society. 

 Need government to control and contribute to S&T; all governmental ministries 
to have R&D programmes, need cross-ministerial coordination. 

 S&T researchers should provide evidence and accurate data, model them (data 
mining) and create ideas to assist i n  making decisions. 

 Encourage bottom-up innovation; foresight projects given to university students 
 Try to develop entrepreneurship from bottom 
 Managing higher education system, game based foresight (using what if scenario) 

 
 

 

Dr. Ozcan Saritas 
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Dr. Kuniko Urashima 
(National Institute of Science and Technology Policy – NISTEP, Japan) 

 Focused mainly on ST&I policy issue and Foresight issue 

 Described how Japan addressed the above mentioned issues.  

 Policy issues are handled by a council called Council for Science 
and Technology and Innovation Policy (CSTI) headed by the 
Prime Minister of the country. CSTI is mainly responsible for 
policy level decision making.   

 Japan changes their foresight on ST&I Strategies in every 5 
years 
Now they are at the 6th stage of it. At this stage they are focusing more towards 
Universities, Super smart society, Open Science with more connection, collaboration & 
associations.  

 70% Japanese science & technology budget is coming from business sector. 30% is 
from Government and its goes to universities.  

 
Some Key Opportunities and obstacles were discussed by the Panelists 
Opportunities 

• Can integrate with regions for some 
policies 

• Promotion of open science and open 
innovation by Japan 

• Policy innovation laboratory to be 
established in Si Lanka by UNDP 

• Training provided by UNDP to 
enhance capabilities to use foresight 
tools 

 
Obstacles 
 Management of government interests (eg:  Urban migration and big-city 

concept; more pollution, more traffic, etc.) 
 Building of a super smart society to foster bottom-up decision making 

process. Need to get creative insightful ideas from the society, but the 
society is not ready 

 Improve private sector funds for R&D 
 Lack of capabilities to apply foresight tools  

Panelists Mr. Fadhil Bakeer Markar, Prof. He 

Minghong and Dr. Woosung Lee 

Dr. Kuniko Urashima 
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Community Involvement in Science and Scientific Research  
Chair : Prof. Tissa Illangasekera  
Keynote Speakers: Dr. Asha de Vos and Prof. Aruna 
Weerasooriya 
Panelists: Prof. G. Mukunthan, Prof. Hemanthi Ranasinghe and 
Dr. Jinie Dela 
Rapporteur : Dr. Vinitha M. Thadhani (SLINTEC) 
Session Champion: Ms. Maheeni Samarakoon (COSTI) 
 
Session Chairman Prof. Tissa Illangasekera opening the breakout 
session was of the opinion that ‘Community involvement in 
science and scientific research’ is very much in an early stage of 
development in Sri Lanka when compared to the world scenario.  
He briefed the importance of enhancing the community to achieve Sustainable Development of 
the Country. 
 

Dr. Asha de Vos 
(Marine Biologist, Sri Lankan Blue Whale Project, Sri Lanka) 
Community involvement in science and scientific 
research 

 Citizen Science involves Science, 
Community, and Education. Any citizen 
who has the curiosity to learn can be 
involved in a project.    

 Citizen science, is defined as: “scientific 
research and monitoring projects for 
which members of the public collect,  
categorize, transcribe or analyze scientific data.  

 Participants take part on a voluntary basis and provide services, time and energy that 
far exceed the existing project budgets. Citizen scientists are not free labour – They 
must see value in their work, they must understand the end product and they must 
receive training and skills.  

 Citizen science is therefore a combination of education, community and science. 
Anyone can be a citizen scientist – the key ingredient is curiosity and a desire to 
measure, monitor or observe their surrounds.  

Dr. Vos provided 3 examples from marine science:  
1 COASST: Coastal Observation and Seabird Survey Team - Vision of monitoring marine 

ecosystem health with the support of citizens within coastal communities. With the 
help of hundreds of volunteers from different locations, spanning from Washington to 
California, COASST assesses beach conditions and identifies and tracks any carcasses of 
dead seabirds found. 

2 Queen conch in Belize: The conch fishery is considered one of the most lucrative 
alongside lobster fishery in Belize.  Conch landings peaked at 1,239,000 pounds in 
1972, and have declined since then to 676,67 pounds in 2006 according to the Fisheries 

Dr. Asha de Vos on Community involvement in Science 

Chairman Prof. Tissa Illangasekera 
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Department. Through continuous engagement with stakeholders, fishermen are 
encouraged to respect the size restrictions and ‘no-take’ regulations of protected areas 
through training and participation in monitoring activities. 

3 Sea star wasting disease - When noticed, University of California Santa Cruz prepared 
documents for identifying the various stages of the disease to help citizen scientists 
document what they were seeing in the field. Diver and videographer Laura James 
created a map where people photographed and hash-tagged Sick Star Fish that showed 
the spread of the disease along the Pacific North West.  

The Sri Lankan Blue Whale Project collects photographs from whale watching tourists and 
citizen scientists for the photo identification catalog that will ultimately be used to assess 
population size. 

 Some of the challenges are: 
• Data quality and assurance 
• Establishing rules for working with citizens without exploiting them 
• How should funding organisations determine the potential for citizen science 

projects 
• Perceptions of citizen scientists by professional scientists 
• Citizens science may be more appropriate for some research over others 

 Some positive aspects: 
• Larger work force to achieve tasks in minimal time 
• Broad geographic reach 
• Contributions by citizen scientists exceed project budgets 
• Quality control through replication 
• Increased trust in scientific outputs 
• Increased participation in science by the public 
• Increased scientific literacy amongst the public 
• Zooniverse is the biggest virtual citizen science platform. People can be citizen 

scientists from their homes with just a computer and internet connection.  
 

Prof. Anura Weerasooriya 
((Faculty of Life Sciences, Texas A&M University System, USA) 

Medicinal Plants: Quality, Safety and Commercialization 
Through this presentation Prof. Weerasooriya provided the audience 
an insight about the use of alternative medicinal systems in the USA.  

 Types of medicinal plants and their market potential in USA 
were described 

 The traditional systems such as Indian systems, Chinese 
systems and Korean systems used in the USA were highlighted 

 The importance of maintaining the quality of raw materials 
especially at collection time, storage and at the time  
of processing, the use of herbal dietary supplements and  
commercialization aspects, were emphasized 

 Current research at Texas A&M University in USA was described.  
 
 

Prof. Weerasooriya on quality 

and safety of Medicinal plants 
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Panelist Prof. Mikunthan provided a viable example from the Northern 
Province on how the community could be involved in scientific research. He 
described a project on Food security funded by the NSF is being assisted by 
the farming community.  
This project aims at developing a sustainable and integrated food 
production system to enhance household and nutritional security of the 
population.    
 

Panelist Prof. Hemanthi Ranasinghe proposed that projects in the field of 
Climate Change, Chronic Kidney diseases, and Agro chemical based farming 
are suitable projects with respect to involving the community.   
 
Panelist Dr Jinie Dela highlighted the fact that although communities, 
including rural communities were fully capable of involvement in science 
and scientific research pertaining to technological innovations and 
information technology, there was a marked lack of involvement in 

scientific field research pertaining to fauna and  
flora and ecological systems.  
Rural youth in particular felt that such involvement did not result in their 
professional, social or economic advancement. Although using Sri Lanka’s 
rich bio-resources for industry was important for economic development 
of this country, this lack of community interest in field research was a 
barrier to furthering knowledge of our biological resources. This was a 
serious problem that should be addressed urgently.    

 
Some key points that were further discussed: 

 Why community involvement can be beneficial to Sri Lanka for achieving SDG’s 

 Addressing multidisciplinary research 

 Engagement in and motivation of the research culture 

 How to engage the youth - involvement of high school children. Need for guidance in 
defining the problem and what to look for are important   

 Engagement of planners, administrators and researchers 

 Minimizing the gap between researchers and the community 

 Need for training, proper data sheets etc. when working on citizen science projects 
 

Prof. Mikunthan  

Prof. Ranasinghe 

Dr. Dela 
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Informal Science Education for 21st 
Century 
Co-Chairs: Mr. Ingit Kumar Mukhopadhyay and  
Dr. Kavan Ratnatunge 
Keynote Speakers: Dr. Bandula Wijay 
Panelists: Dr. Sean Perera, Prof. J Wattavidanage 
and Mr. Tilak Dissanayake 
Rapporteur: Dr. Chinthaka De Silva (ITI) 
Session Champion: Eng.Daham Shayamalee (COSTI) 
 

Dr. Bandula Wijay 
(CEO, LeoMed LLC, Houston, Texas USA),  

Purpose driven education  

 Dr. Bandula Wijay in his keynote highlighted 
the importance of purpose driven education 
and also explained the scenarios - free 
education and freedom of education.  

 Students should be learning through 
interaction and hands on work where those 
work should be assessed with a broader 
testing method than we use now.  

 Learning through dialog is important 

 It brought forward-developed countries like US  
using new methods such as problem based learning (PBL) which has been proven to be 
effective.  

 Educators should act as practitioners as well as entrepreneurs where they should be 
practitioners in the related industry from time to time.  

 This leads to learning from an entrepreneur and becoming an entrepreneur.  

 Prominence of developing skills rather than knowledge and the necessities of 
developing a research culture was highlighted. 

 Sri Lanka should concentrate on becoming an educational hub in south Asia. 
 
Panelist Dr. Sean Perera highlighted two main factors as complimentary to formal and informal 
science education and logistic engagement with culture of science. He acknowledged the 
importance of achieving multiple intelligence through awareness, enjoyment, interest, 
opinions and understanding when it comes to informal learning. The culture must be the 
shared way of thinking. The current practice of Asian scientists, communicating their findings 
only for another science community by a research paper, should be changed. As an example no 
farmer reads a research paper for a farming solution. He concluded by suggesting to seek 
possible pathways to engage more youngsters in science. 
 

Dr. Bandula Wijay delivering the Keynote  

Co-Chairs Dr. Kavan Ratnatunge and  
Dr. Ingit Mukhopadhyay  
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Panelist Prof. J Wattavidanage pointed out that not only the informal student education could 
be done in various ways but also it should be applied to all. Examples were given as age groups, 

house wives, fishermen etc. – Science for All. 
Effective ways to reach students were also 
discussed. The introduction of science centers, 
science fairs - where they can come play & 
learn, improve reading habits, produce 
attractive science communicators, usage of 
mobile phones to communicate science etc. 
were identified as possible means of reaching 
the students. 
There should be an element of fun in the 
leaning process.  

 
Panelist Mr. Tilak Dissanayake explained the role of technology relating to science and 
engineering.  He further explained this under the categories of output, benefits, contrast, 
financial yield and risk. Presently being in the 4th generation of smart machines the four main 
sections focused are the sensors, actuators, controls and structures.  
He highlighted that the product design engineering is critical to any economy. He also 
explained the techniques of modern informal learning as listening techniques, modeling and 
simulation, robotic learning kits, free quick learning sites (just in time learning) etc. 
He suggested the value of on-line material usage and hands on equipment in order to create 
tens and thousands of smart machines every year.  
This should be started from the early age and Mr. Dissanayake proposed internships for work 
force. 
We need a long term loan facility to fund some of the entrepreneurial kids to start their own 
companies and a few large companies that will employ others. Some of the tax revenue from 
these companies can be set aside to fund basic and applied research in S&T  
Outcome based education can be in a very narrow field but can be economically lucrative.  
 
Some suggestions & constructive ideas: 

 Create online learning videos to assist online learners in different fields. Quick learning 
via internet using videos needs properly developed videos. They should have ‘how to 
learn’ instructions.  Also the need will drive on the degree to which one is motivated. 

 Conventional ways of learning will deteriorate in the near future and promote e-
learning programs. 

 Importance of developing and telecasting science audio visual programmes. 

 Since basic science is not appealing for a plural society attractive communication could 
be the key solution. 

 Importance of internships at school level and at university level. 

 Study the ways of learning by the digital generation before bringing forward a best 
solution. 

 Learn at your own pace and interests. 
 

Session Co-Chair, Keynote speaker and Panelists 
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Using Social media for Discussing 
Science Topics 
Co-Chairs : Mr. Asanga Abegunasekera and Ms. Smriti 
Daniel                     
Keynote Speakers: Mr. Nalaka Gunawardene  
Panelists: Dr. Piyal Ariyananda and Mr. Ananda Galappatti 
Rapporteur : Ms. Purnima Jayasinha (ITI) 
Session Champion: Dr. Sachie Panawala (COSTI) 
 
Mr. Nalaka Gunawardene 
(Science writer and news media researcher) 

Do science and reason stand a change in the Sri Lankan context 

 Social Media has become a part of Sri Lankan Life.  

 According to statistics on use of social media, out of 20.76 
million Sri Lankan population, over 5.5 million use Internet 
mainly through mobile phones. 3.50 million are using some 
kind of social media, it can be either personal media as 
Facebook or others like tweeter, blogs, Linkdin etc. It has 
become a way of communication. 

 Trend in using social media keeps on increasing. All three 
languages, English, Sinhala and Tamil are used in Social 
media. 

 Pseudo-science and non-science has extended to Social 
media with Astrology and Myths misleading the public.  
Many mainstream media advertise many non-science and pseudo-science information 
to increase their revenue but the impact it gives to economic development and the 
society is less.  

 As Scientists what can be given to public through social media? It is a challenge to 
scientists to give evidence based scientific explanation to these skeptical and non-
scientific inquiries without distressing their freedom of expression.  

 There are some scientific bloggers. Scientists do engage in social media and give expert 
views and advice but whether they have enough time to get actively involved in social 
media is questionable.  

 
Panelist Dr. Piyal Ariyananda briefly stated that: 

 Misleading the public who do not know science by using scientific jargon is a very 
critical issue in social media – some examples were highlighted  

 Good information should be shared with the public 

 If not entertaining - make it entertaining  

 If too complicated - make it simple 

 When there are too many unknowns - make them known 

 All chemicals are dangerous – this is not true debunk the myth 

Keynote speaker  
Mr. Nalaka Gunawardene 

Session Co-Chairs Mr. Asanga 
Abegunasekera and Ms. Smriti Daniel  
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Bring science communication to the main stream media visual as 
well as print. There is no space given in mainstream media for 
scientific information but there is space for issues like politics, 
gossip, entrainment, astrology etc 
 
Panelist Mr. Ananda Galappatti described briefly how he started 
to use Social media. He found social media to be very useful in a 
state of emergency, such as the Tsunami in 2004, for providing 
expert opinion and advice and to exchange ideas.  
Social media is an open platform to share ideas, experience,  
guidelines etc. from all over the world.  
He demonstrated how an online platform could support improving mental health and 
psychosocial wellbeing in an emergency situation by improving access to people, recourses and 
knowledge.  
 
Some General comments: 

 Scientists should engage in more rational and evidence based scientific conversation in 
social media as every rational voice counts.   

 Mainstream media is important even though it is declining. It cannot be ignored. State 
media should be the public service media.   

 The need for continuous science based programmes in media is very essential. 

 There is a need to share evidence based, peer reviewed material 

 Generation gap – use different social media, younger generation is going away from 
Facebook and move into chat apps. 

 Scientists should try to use social media in their professional work. 

 Collaborations with learned bodies, institutes is important for archiving social media 
ideas  

 
 

Panelists Dr. Piyal Ariyananda and  
Mr. Ananda Galappatti 
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Communicating STI 
Chair : Dr. M.C.N. Jayasuriya 
Keynote Speakers: Prof. Buddhi Marambe and Ms. Subhra Priyadharshani 
Panelists: Dr. Lareef Zubair and Mr. Malaka Rodrigo 
Rapporteur : Mr. Nisala Gunasekara (ITI) 

Session Champion: Ms. Navodi Wickremasinghe (COSTI) 
 

Prof. Buddhi Marambe 
(Faculty of Agriculture, University of Peradeniya, Peradeniya, Sri Lanka) 

Needs & challenges in communicating science 

 In an era of knowledge where the economies are growing 
rapidly earth’s resources are being exploited in an 
unprecedented level, either knowingly or unknowingly, 
communication of science has ever become important 

 Scientific communication does take place even right now 
through science communication, education (e.g. scientists 
talking in schools), outreach programs, science exhibitions, 
policy consultations, debate and dialogue, collaborative 
research and new media (e.g. Twitter to update people) 
networks.  

 However, this is confined to a selected segment of the society. Engagement with none 
expertise public is the key challenge in getting the science & technology know-how 
generated through research across the society.  

 There is a common perception among conventional media, social media, policy makers 
etc. that academia, researchers and technologists restrict their findings only to 
publications in scientific journals.  

 However, there are classic examples which have proven otherwise; 98% of the rice 
cultivated in the country comes from new improved varieties and 4.5 tons per hectare, 
the highest rice yield in the region, is reported from our soil.  

 The key question that remains to be answered is ‘Out of rapid advancements in STI 
why only a small proportion has reached the common folk?’  

 Why is it that the outreach and adaptation could not keep up with the pace at which 
scientific knowledge development & technological advancement has taken place?   

 Among many reasons, STI information is inherently too technical. There is poor 
interaction between scientists & journalists.  

 The main stream media is driven by market oriented demand driven programs such as 
believes/myths, than STI.  

 Direct public engagement by scientist should therefore include key strategies such as 
listen, respect and understand, involve, collaborate, empower, inform and consult to 
bridge the gap between scientist and the general public.  

 

 

 

Keynote speaker  
Prof. Buddhi Marambe 
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Ms. Subhra Priyadharshani  
(Editor, Nature India, Nature Publishing Group, India) 

From the lab to the News Papers: Communicating Science 
Effectively 

 To make science more attractive to the public media 
engagement by the scientific community should focus on 
timing, significance, local interest, analogies, 
surprise/curiosity, numbers/outreach, drama/theatrical value 
and personalities/celebrity of the evidence based scientific 
stories 

 Interestingly both scientists and journalists are driven by  
curiosity and want their publications read by others though scientists always look for 
answers rather than stories which the journalist would look for. 

 In order to convert highly technical scientific data to a more digestible one scientists 
and journalists should work hand in hand. For many scientists however there are 
perceived risks of taking the stories to the media such as misinterpretation, plagiarism, 
distraction from their work, peer’s 
criticism, inadequacy/inaccuracy of the 
information etc.  

 Informing the public and raising 
awareness, inspiration to subordinates, 
developing skills in public engagement, 
networking, recognition, image building 
and securing funding opportunities for 
future research could be the key benefits 
to the scientist. 
 

In summary it is paramount to effectively and efficiently communicate the correct scientific 
information to the public and to the policy maker level to reap the best out of science, 
technology and innovation. 
 

 

Keynote speaker Ms. Subhra 
Priyadharshani 

Keynote speakers and panelists Dr. Lareef Zubair and 
Mr. Malaka Rodrigo 
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STI Skills Development 
Co-Chairs : Dr. Sunil Nawaratne,  
Dr. Chandra Embuldeniya 
Keynote Speaker : Dr. Shantha Liyanage 
Panalists : Dr. Nisha Arunatilake,  
Prof. M.J.S. Wijeyaratne 
Rapporteur : Mr. M Mallique Qader (NIFS), 
Mr. Janith Weerasinghe (NIFS) 
Session Champion: Ms. Amali Ranasinghe 
(COSTI) 
 

Prof. Shantha Liyanage 
(University of Technology, Sydney, Australia) 

Set for growth – STI Skills Development 
The keynote provided a critical overview of major challenges facing STI capacity building.  

 The country requires a range of talented people capable of generating new ideas, 
change them to products, processes or services that can be commercialized and obtain 
economic returns.  

 We are in a phase of a rapidly changing environment i.e. demand for jobs which have 
today will not be there in another few years. Therefore, the eco-system needs human 
capital which is creative and talented. Educational training makes a significant 
contribution in this regard.  

 The revolution should start from the school level. It should be a student centered, 
student oriented education system. Younger generation should be nourished with 21st 
centenary skills, such as creativity, leadership, problem solving, time management, 
innovation, flexibility, etc.  

 To achieve this, exam based education should change and it 
should be environmental and economic based. Students 
that perform well in school must be rewarded and by doing 
this others can be triggered.  

 Attracting best students for S&T streams and by providing 
required knowledge, developing required skills and 
altitudes can be the starter for a better S&T eco system.  

 University education system should be output based 
(Outcome Based Education/OBE system) i.e. they should be 
able to convert the knowledge that they gathered as  
theory into practical knowledge. This can be improved by developing curricula, 
developing teaching and learning processes, and developing assessment and 
evaluation methods.  

 By this, innovative ideas will pop up and will help to promote the development of 
human capital in R&D that is required for STI development. Also by encouraging 
scientists in R&D by providing more funds and developing skills and altitudes will lead 
to developed STI culture in the country.   

Dr. Chandra Embuldeniya, Prof. Shantha Liyanage, 
Dr. Sunil Nawaratne and Prof. Jayantha Wijeyaratne 

Prof. Shantha Liyanage 

Prof. Liyanage speaking on 

skills development 
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 By having an innovation policy, ministries, universities, NGOs and industries can be 
linked together. By joining industrialists as academics/collaborators, knowledge can be 
shared within each party.  

 Therefore, government should investment on industries, encouraging scientists to do 
more R&D, providing good infrastructure for R&D, local and international partnerships 
and by implementing postgraduate opportunities for University students.  

 Government circulars/Acts should support government workers to get engaged in 
R&D.  

 
Panelist Prof. Jayantha Wijeyaratne 
Prof. Wijeyaratne provided some recent statistics on the number of R&D scientists and the 
positive correlation that exists between per capita GDP and the number of R&D scientists. 
According to UNESCO’s stipulated standard of R&D personnel required 
for economic development, Sri Lanka requires 20,000 R&D personal by 
year 2020. However, at present we only have around 5,700 R&D 
personnel in the country (2013) as compared to 5160 in 2010.  
At this rate of increase we could only have around 7200 R&D scientists 
by 2020. Therefore, our challenge is to be able to increase the numbers 
to adequate levels so that we could achieve the anticipated economic  
development goals.  
Some possible means of promoting R&D and increasing the numbers to 
required levels were discussed.  
 
Panelist Dr. Nisha Arunatileke emphasized the importance of innovation as compared to 
efficiency and quality which is required to be competitive and drive growth. Therefore, there is 
a need to promote innovation for success. She proposed some strategies that could promote 
innovation. Innovation should take a key position and a skilled workforce would be a key 

component of improving innovation.   
We have only very limited number of professionals in R&D.  Therefore 
country needs to increase the S&T workers. By improving quality S&T 
education, keeping the professionals inside the country by providing 
quality jobs with good payment and by recruiting S&T professionals 
from abroad this can be achieved.  
 
 
 
 

 

 
 

Dr. Nisha Arunatileke 

Prof. Jayantha Wijeyaratne 



Science and Technology for Society Forum Sri Lanka 2016 

 

Ministry of Science Technology and Research 62 

 



Science and Technology for Society Forum Sri Lanka 2016 

 

Ministry of Science Technology and Research 63 

 

STI Infrastructure 
Co-Chairs : Prof. S. Sivanandan and Dr. Sirimal 
Premakumar 
Keynote Speakers :  Prof. Tan Sri Zakri Abdul 
Hamid and prof. Durreen Shahnaz 
Panelists: Dr. Armando R Batista and  
Prof. Dongxiao Wang 
Rapporteur: Mr. Nalin Rathnayake (NIFS) and 
 Mr S. Sayanthooran (NIFS) 
Session Champion: Mr. Ranjan Joseph (COSTI) 
 

Prof. Tan Sri Zakri Abdul Hamid 
(Science Advisor to Prime Minister of Malaysia, Malaysia) 

STI Infrastructure for economic development 
 Socioeconomic growth in Sri Lanka, like Malaysia is a 

beneficiary of the legacy led by the British in the 17th and 
18th century; example rubber industry 

 In Malaysia, the oil palm and rubber industry has been 
supported very strongly by the infrastructure with the 
availability of research institutes in the respective areas 

 Building intellectual capacity of the country is 
fundamental -  Countries like South Korea, Japan and 
Germany lacked the natural resources but they are rich in 
intellectual capabilities in  

 STI Infrastructure includes the 'hardware' and 'software'- the hardware being 
the education in science and STI infrastructure in the nation's tertiary education 
system such as faculties of science, engineering etc., the software being the 
new emerging technologies such as biotechnology, nanotechnology and ICT. 

 Malaysia has successfully evolved from being an agricultural based economy, to a 
manufacturing based economy, to a service based economy at present and has the 
ambition of becoming an innovation/knowledge based economy in the future.  

 One of the elements of the infrastructure that should be focused on is the 
mastering of the STEM subjects - science, technology, engineering and 
mathematics. 

 A rough ratio of science:non-science of 60:40 in schools was aimed by the 
Malaysian government although this did not happen practically. 

 The Prime Minister himself is the champion of STI in Malaysia and it is one of the 
few countries where the Prime Minister has a Science Advisor. There was a 
restructuring of science governance in the country with the National Science 
Council focusing and optimizing R&D funding for the country 

 One element of nation building which is very important in the developing 
countries is arguing how STI could be relevant. It is much  more   difficult to get the 
balance when comparing with other key issues such as poverty alleviation. 

 Therefore the key terms to present the ideas to the politicians and policy makers 

Co-Chairs Dr. Premakumar and Prof. Sivananthan 

Keynote speaker Prof. Tan Sri 
Zakri Abdul Hamid 
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would be to show how S&T would increase income to the country; How it would 
create jobs and how it would help eradicate poverty and increase income. 

 
Question: How would one encourage students to be interested in science and pursue science 
career 
Answer: Science should be made simple, interesting and inquisitive. Best way is to include 
practical work to excite them. Only then we can talk about biotechnology, 
nanotechnology, etc. Having everything pure is not interesting. Science has to have the 
'cool' factor. That is the difference between developed and developing countries. 
 
Question: Have systematic studies been done to see the market needs versus government 
initiatives 
Answer: Malaysia promotes cooperation, networking and foreign direct investment into 
areas that relate to role of S&T for economic development. For example in Malaysia, for 
them to join the aerospace market, they initiated the Aerospace Malaysia Innovation 
Center with input from public universities and Malaysian companies. The government puts 
in some funding and invites the big players like Airbus and Rolls Royce to have joint 
ventures. Their current goal is not making the full engine but engine parts, starting step by 
step. 
Part of the infrastructure development would be maintaining communication with 
Diaspora. Bringing them back with huge pays would be impractical but they should be 
engaged in dialogue, collaborative efforts, traveling once in a while, etc. 
 
Question: Potential for micro and SMEs - how does the government support infrastructure 
for micro and SMEs especially for high tech industries. 
Answer: Develop policies and strategies. Almost 98% are SMEs but most don't do R&D. 
Government links with SMEs and also academic industry partnerships. 
 
Question: What is the role of media in promoting the vision of Malaysia - vision 2020. 
Answer: Vision 2020 - for Malaysia is to be a developed country by 2020 with an average 
income of US $ 15,000. It is good for the highest level of power to dream with the public. 
Fifteen years ago at the inception of the goal, it was US $ 7,000 and now it is US $ 11,000 and 
by 2020 Malaysia can reach the target of US $ 15,000. 
Needs involvement and participation from the highest order like from the Prime Minister 
right to the grass roots level 

 
Prof. Durreen Shahnaz 
(Founder, Impact Investment Exchange Asia, Bangladesh) 

Strategies to leverage the power of social capital markets and expedite the sustainable 
development landscape in Sri Lanka  
The talk centered on how to create a more equitable, collaborative and sustainable ecosystem.   

 From a finance person’s perspective, who is going to pay for the science and who is 
going to use it and take it through the necessary steps between the science and the 
public. The goals should be affordable, accessible and sustainable. 
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 The ecosystem should be able to bring about an advance in  
       education, health, renewable energy, etc. The ecosystem   

includes the public sector, private sector, civil society and 
academia. The private sector will bring in the money and the 
society will bring in the dialogue and the work in making an  
equitable growth. 

 Impact investing arose after the 2008 financial crisis. This is 
investment intended to create positive social impact beyond 
financial gains. 

 

 Philanthropy money has its limitations and therefore financial money is needed for 
sustainable social development. There are trillions of dollars available to be tapped 
into at any moment. There are a few companies that did this; Sunny, B-cash, etc. 

 Impact investment exchanges bridges the gap between finance and development; 
mobilizing capital, empowering stakeholders and catalyzing innovative ideas. 

 Sri Lanka lacks necessary infrastructure for Impact Investment Exchanges to work. The 
notion of impact investing should be embraced and everyone should play a role. There 
is supply for capital but a demand for capital is necessary and we should have the 
organizations here to absorb that capital. 

 Social involvement is necessary to kick-start the movement in Sri Lanka. Scientists 
should think of how their science can be a part of society and then how to tap into the 
private sector capital by embracing innovative financial systems. Engage diaspora and 
get them the tools to engage. 

 
Question: What are the financial regulations and government involvement that would play a 
role for example in Sri Lanka? 
Answer: Initially the movement worked in spite of the government just for development and 
now after its success, the governments are interested. It relied on the market - market driven 
solutions. Governments could play a major role in catalyzing the process and de-risking the 
process. 
 
Question: Where do you start creating this kind of policy environment? 
Answer: A lot more has to be explained now that the governments are being involved. It is 
imperative that the people of the government understand it and the spirit with which it was 
created. But if there is too much involvement of the government, the private sector backs out 
and could give a negative impact on the process.  
 
Question: How to change the mentality of scientists who do not want to make money but only 
be involved in science? 
Answer:     - There is nothing wrong with making money. All transactions should be thought of 
as equal. Financial input can bring about social reform. Return to investment is not always as 
money, sometimes there is social return. 
 

 

Keynote speaker Dr. Durreen 
Shahnaz 
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Panelist – Dr. Armando Rodriguez Batista 
Innovation ecosystem, STI Infrastructure – Cuban Experience 

 Started with the Cuban literacy campaign to eradicate illiteracy. 
The vision to increase knowledge was the reason to develop the 
STI infrastructure. The number of research institutes, graduates, 
dramatically increased. 

 Regional parks, national parks and organizations that work with 
young innovators and forum of science and technology that 
promotes science and innovation all over the country to solve 
their local problems.  

 Promoting direct investment in high tech. From agriculture to biotech, climate change, 
nanoscience, nanotechnology, etc.  

 A balanced society = economic + social development. 

 All the medicine needed by the country is produced within Cuba itself and they also 
export. Medical biotechnology really bloomed in Cuba with lots of local products, 
vaccines, testing kits, etc. 

 
Question: Was there a particular government imperative on social wellbeing above economic 
initiatives? 
Answer: The most important development of biotech in Cuba occurred in 1985-1998, the 
period when Soviet Union collapsed and Cuba lost 80% of their international trade. At that 
moment the Cuban people decided to focus on development of biotech and it included a 
certain sacrifice of the people. There is Cuban solidarity. Now the balance is being created with 
the help from external organizations like United Nations, and also financial income from 
tourism and private sectors. 
 

Panelist - Prof. Dongxiao Wang 
Prof. Wang gave a short presentation on collaboration between the 
University of Ruhuna and Chinese Academy of Sciences in developing 
effective weather forecasting services.  
The conclusion was that the STI infrastructure development needs 
international collaboration.   
 
Question: Is this information available to any scientist? 
Answer: Yes, with the MoU with University of Ruhuna. 
Question: Is there any improvement of communication process as it was not there in the 
Tsunami? 
Answer: Now working mainly with ocean climate changes, not with Tsunami warning 
Question: Are they restricted to only studying ocean climatic changes or also the biology? 
Answer: Initially only climate, now both. 
Question: Is it possible to forecast monsoon 2-3 weeks in advance? 
Answer: It is difficult to predict now with climatic change. But in a normal year they can predict 
2-3 weeks in advance. For emergencies, like hurricanes, etc. we can predict.  
 

Dr. Armando Batista 

Prof. Dongxiao Wang 



Science and Technology for Society Forum Sri Lanka 2016 

 

Ministry of Science Technology and Research 67 

 

General questions 
Question: As the government budget for 2017 is being finalized in Sri Lanka, should there be 
budget allocation for getting all journals free in all institutions and also an allocation for 
startups for those coming out of University.  
Answer: For full text NSF is working on it. There is already access to many journals. But to 
provide it to all institutes would be very expensive. Sri Lanka Journals Online is open access and 
has all Sri Lankan Journals for free 
For startups: There are programs by NSF and NRC. For NSF proof of concept has to be provided. 
There are small business initiatives also. NRC has its target oriented research but that has to be 
marketable in the end for the grant to be a success. 
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Funding and Investment 
Chair : Dr. Harsha Subasinghe                     
Keynote Speakers: Dr. Richard Cahoon, Hon. Eran 
Wickremaratne, MP 
Panelists: Dr. Jonathan Wong, Prof. Tetsuya 

Yamawaki,  

Rapporteur : Dr. Lakshitha Pahalagedara 

(SLINTEC) 

Session Champion: Ms. Saumya Kurukulasuriya 
(COSTI)  
 

Dr. Richard Cahoon 
(President, Bio Property Strategy Group, Inc, University of Cornell, USA) 

Title of keynote: Establishing an innovation ecosystem through human capacity funding and 
investment 

 A thriving ecosystem is an essential factor in the transition of developing country 
economies to beneficial participation in the global knowledge economy.  

 Key elements of an ecosystem are sustainable R&D, technology creators, new 
technology & inventions, effective IP related legal system, 
technology implementers, effective links between technology 
creators and implementers, technology commercialization, 
incubation, friendly investors, entrepreneurs and 
intrapreneurs, creative business model, people who built, 
develop and service providers.  

 Critical ingredients of an innovation system - people with the 
skills and attributes are important and a community of 
technology transfer professionals has to play a major role.  

 Building and sustaining an ecosystem depends on professionals 
skilled in the practice of 

 Invention management 

 Intellectual property management 

 New technology commercialization 

 Ongoing professional development through workshops, seminars, courses, case study 
on technology transfer mechanisms and hands on mentoring is 
critical.  

Finally he summarized how innovation will be achieved through the 
process of professional development of its community. 
 

Hon. Eran Wickremaratne, MP  
(Deputy Minister of State Enterprise Development, Government of Sri Lanka) 

Mr. Wickremaratne made some introductory comments on funding and 
investment.  

 According to NSF we have invested only a small percent of GDP 
on research and innovation.  

Dr. Richard Cahoon 

Hon. Eran Wickremaratne 

Session Chair, Keynote speakers and Panelists 
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 He brought up the issue of extension of a real model for R&D in Sri Lanka and project 
stability and the role of government.  

 IP issue is also an important aspect which needs to be looked into. 

 He also mentioned about the Paris agreement and how we deal with it as a country.  

 He also brought up the key points that Prof. Ravi Silva talked about through his latest 
journal paper. We should be a resourceful country in terms of 
available water.  

 He also suggested that it is always better to commercialize the 
local patents within the country.  

 

Panelist Dr. Jonathan Wong talked about STI Funding and Innovation. 
He focused on strategies that governments could invest. Investment on 
Scientific education for all, digital skills, nurture scientists and 
entrepreneurs, and challenge driven universities are the key factors.  
It is important to balance the government funding across all the innovation. Moreover, how 
the global innovation fund is handled is also important. The final factor is a balance in people, 
prosperity and environment.  

 
Prof. Tetsuya Yamawaki gave an introduction to SUMi trust, a bank 
which can potentially start its business in Sri Lanka.  
The bank has a long history of 90 years and it’s the largest trust bank in 
Japan and one of the five largest financial institutes in Japan.  
The trust banks business fields are mainly based on individual clients and 
cooperate clients. The business module of the bank has six major 
segments such as real state, retail financial services etc.  
The banks global network is based in Asia, Australia and Europe.  

 

 
During the panel discussion Dr. Harsha Subasinghe brought up the issue of intellectual property 
migration and how we should cope with that. 
 Dr. Cahoon answered the question and explained how they encourage the successful foreign 
entrepreneurs to think back about their home country.  
Dr. Wong mentioned about his experience of talking to a scientist who came back upon a 
request by Hon. Prime Minister.  
Mr. Wickramaratne explained about their plans on plugging limited resources on education 
and he mentioned that brain circulation should take place instead of brain drain.  
 
Dr. Harsha Subasinghe drew the attention of the panelists on technology assessment and how 
foreign banks can help Sri Lanka on the particular aspect.  
A question was raised for Hon.  Minister on University attached commercial institutes and its 
legal framework. University of Colombo has requested permission from parliament to establish 
a company through World Bank. Company will belong to UOC. Hon. Minister said if the 
problem is demand related, the government would definitely invest in that. The minister finally 

Prof. Tetsuya Yamawaki 

Dr. Jonathan Wong 
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mentioned not to expect the government to do all the funding and that the scientists should 
also take the responsibility of attracting investors.  
He also mentioned that we should not only go with traditional strategies but instead should 
also focus on innovation. 
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Developing the Intellectual Property Eco-system 
Chair : Ms. G.R. Ranawaka 
Keynote Speakers: Mr. Bob Stembridge and Ms. Yumiko Hamano 
Panelists: Mr. Mussadiq Hussain,  
Prof. Ganapati Yadav, Mr. Ranil Vitarana 
Rapporteur: Dr. E.V.A. Premalal (SLINTEC) 
Session Champion: Eng. Bhagya Herath 
(COSTI) 
 
The session Chair Ms. Geethanjalee 
Ranawaka having welcomed the 
participants to this session on Intellectual 
Property Ecosystem introduced the 
Keynote speaker Mr. Bob Stembridge   
 

Mr. Bob Stembridge 
(Manager, Customer Relations, Thomson Reuters) 

Developing the IP Eco-system 

Laying the ground work to the subject of Innovation eco-system, Mr. 
Stembridge briefly described the various elements involved in the IP 
eco-system.  

 Innovation is globally recognized as a fundamental driver of 
economic growth.   

 The process of translating fundamental discoveries in basic 
research to practical applications for the advancement of 
society is built around the notion that generating sustainable 
economic returns for inventions which in turn help to fund 
further research and sustain this virtual circle is known as the 
innovation life cycle.  

 A key part of this is IP protection which provides the principle mechanism for 
generating income from inventions and so effective innovation requires an effective IP 
ecosystem. 

 The three major pillars on which the intellectual property ecosystem is built are: 

 The Intellectual Property Office 

 Industry-Academia collaboration  

 Intellectual Property Rights (IPR) policy   

 The role of the IP office is to actively contribute to the development of the country by 
ensuring that the IP system fosters an environment conducive to innovation and 
creative activity, investment and entrepreneurship. 

 Collaboration between academia and industry plays a major part in translation of basic 
research to practical application in the lifecycle of innovation. The challenges posed by 
different drivers must be overcome and accordingly appropriate strategies adopted 
when considering such collaborations. A robust IPR policy in a country encourages 
innovation in the country  

Session Chairperson, Keynote speaker and Panelists 

Keynote speaker  
Mr. Bob Stembridge 
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Panelist Dr. Mussadiq Hussain described WIPO’s Role in Developing 
an Intellectual Property Ecosystem 
Dr. Hussain provided an overview of selected activities of WIPO 

 IP office modernization such as through streamlining of IP 
business processes and Electronic platforms 

 Patent Examiner Training 

 The WIPO Technology and Innovation Support Center (TISC) 
program provides innovators in developing countries with 
access to locally based, high quality technology information and related services, 
helping them to exploit their innovative potential and to create, protect, and manage 
their intellectual property (IP) rights. TISC programme worldwide incorporates  
52 national projects (9 projects in Sri Lanka), has over 450 national centres and over 
400,000 inquiries are supported annually.  

 WIPO Re-search – a network of pharmaceuticals related to tropical diseases   

 WIPO Green – a platform for all Green Technologies, a networking mechanism for 
green technologists  

 IPR Policy – provide legislative advice, capacity building and assistance in the 
development of IP policies in universities and public research institutions   

 

Panelist - Dr. Yumiko Hamano 
How can IP assets contribute to innovation process? 

 Innovation is the key to national economic, cultural and 
technical advancement.  Today the market value of world 
leading companies, over 80% of volume, is based on intangible 
assets such as IP as against tangible assets like, buildings, 
equipment and human resources.   

 IP is an asset for a company or institute and IP right is protected 
by national and international laws. It gives a competitive  

              advantage to a company.  

 Because of globalization there is a need for a paradigm shift in terms of improving 
quality, improving efficiency and the constant generation of new technologies. There is 
a need for collaboration. 

 In the IP value chain an invention resulting from R&D needs to be protected. Then the 
invention which can be a product or a service can be licensed or come up with a 
startup and bring it to the market. Then you need a trade mark/packaging. This is the 
innovation value chain - creation, protection and exploitation.  

 Patenting brings about a competitive advantage to a company and is essential to find 
investors and commercialization partners. A patent is also insurance to the 
investor/venture capitalist.  

 Ingredients necessary for developing an IP eco-system include, strong R&D, innovation 
support system, funds, IP laws, political will, market conditions and business 
environment, networking and collaboration.    

 IP adds value to business and has a crucial role to play in the innovation process 

Dr. Mussadiq Hussain 

Dr. Yumiko Hamano 
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 WIPO’s ‘Enabling IP Environment’ project aims to assist all players to successfully 
commercialize IP and establish sustainable innovation system in the country through 
innovation management capacity building and creation of a strong network of all 
stakeholders. 

 
Panelist Mr. Ranil Vitarana gave his experience as a Sri Lankan industrialist working at MAS 
holdings in Sri Lanka. and the journey they are going through right now.  

 MAS could not remain to be the cheapest manufacturer in the apparel industry 
because of competition from China and India.  

 Need to find the niche and therefore have been investing in R&D and in innovation.  

 Have applied for 15 different patents over last 2 years in various fields such as 
chemistry, manufacturing, materials etc. and 360 
trademarks both in Sri Lank and globally.  

 Applying for a patent globally is extremely 
prohibitive, cost as much as US$ 100,000/-  

 Because of high costs all IP’s are not patented 
(over 2/3rds); only those that can guarantee a 
substantial return are patented.  

 In the Sri Lanka IP ecosystem, there are patent 
agents but no patent attorneys 

 Sri Lanka Patent Office is offline; must have it online 

 For developing the IP ecosystem in Sri Lanka we require qualified experts in drafting 
and IP officers. 

 Establish a patent advisory centre, to provide information about how to patent, where 
to patent etc.   
 

Panelist Prof. Ganapati Yadav  
Creating an Intellectual Property Eco-system for building a brand – A case study of Institute of 
Chemical Technology, Mumbai, India 

 Universities have to create and promote cutting edge knowledge that can be either 
incremental or disruptive (but to gain knowledge). They are responsible for 
disseminating this new knowledge to all stake holders.  

 Universities should be guided by innovation. They should be the engines of economic 
growth. They should encourage and foster collaborations among cross disciplines, 
faculties and departments.  

 Universities must do something more than ordinary teaching. They must be able to 
convert new scientific knowledge to tangible products.  

 Unless Indian academia creates their own IPR and commercializes it globally, there is 
no future for them in this competitive world. 

Taking the Institute of Chemical Technology, Mumbai as an example, a world class facility in 
Chemical Technology, Prof. Yadav elaborated the role of a University in creating the proper 
eco-system for generating IPR.     
 
 

Panelists Prof. Ganapati Yadav and  
Mr. Ranil Vitarana 
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General Discussion 
Question: What should be the role of IP policy in a country in promoting commercialization?. 
Some of the IP policies can be a hindrance to commercialization. 
Answer: File a provisional patent before going to the industry. Get the advice of a good 
attorney. You dictate terms. Get the support of the Alumina.   
Universities are a good training centre for producing fine graduates. Research is geared 
towards publications. There is very little understanding about the industrial needs of the 
problem.  There could be a mismatch between the output of the researcher and the need of 
the industry. There is a need for the two to come together so that the industry can come up 
with a need statement and the academia to come with the answers. Building a reputation 
about your work is also advantages.    
 
Question: How would you define the proportions of teaching vs research.   
Answer:  No Formula. The department must teach all the courses. Academic staff of 
Universities should be given freedom for time management on Teaching and Research. 
For universities to be sustainable, they need to own 100% the IP created by their staff. But be 
flexible to license under negotiable terms and conditions. Give the license to commercialize but 
do not give up the ownership of the IP.  
There is a lack of successful case studies from the IP Office in Sri Lanka. There is a need to build 
up capacity of the IP Office.  
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ICT and Social Innovation 
Co-Chairs : Dr. Chithranganee Mubarak and 
Dr. Sankalpa Gamwerige 
Keynote Speakers: Prof. Jung-Hwan Park and Prof. 
Seiji Takagi 
Panalists: Prof. Athula Ginige and Prof. Lalith Gamage 
Rapporteur: Dr. Rangika De Silva (SLINTEC) 
Session Champion: Mr. Chamikara De Silva (COSTI) 
 

Prof. Jung-Hwan Park   
(CEO, PJ Factory Co. Ltd, Republic of Korea) 

How to break a curse with scientific tools 

 Science has become a complicated concept for the general  
public and as a result of that, science has moved away from 
people.  

 Nevertheless, IT has become a rather well understood and 
familiar concept for the society.  

 Database management has become an absolute necessity in 
the modern society. For example, even maintaining a data 
base of different tree leaves (data entry will be carried out 
using different image processing techniques) would assist 
society to identify an unknown leaf and obtaining 
information.  

Question: How significant is data science? 
Answer: It is one of the most important aspects of the modern world. For example most of the 
big companies such as Google, Yahoo, etc. have adopted data base management habits to 
drive their companies.      
 

Prof. Seiji Takagi   
(Director General, Global IT Strategy Bureau, Ministry of Internal Affairs and Communication, Japan) 

Integrated Services Digital Broadcasting – Terrestrial (ISDB-T)  

 One-Seg is a type of a mobile broadcasting technique which 
has gained enormous attention recently.    

 It can be used for disaster management (Tsunami prevention 
systems, etc.). For instance, emergency messages can be 
broadcasted to public/victims during a disaster (or even before 
that) without any interference. Integrating One-Seg with 
renewable energy like solar power can be used in rural areas. 
Furthermore, data broadcasting is also an important aspect in 
ISDB-T.   

Question: What are the main advantages of ISDB-T? 
Answer: Mobile Broadcasting, Emergency warning broadcasting and Data broadcasting are the 
3 key features of ISDB-T and all of those can be used in respective areas.     

 

Dr. Jung-Hwan Park 

Prof. Seiji Takagi 

Co-Chairs Dr. Chithranganee Mubarak and  
Dr. Sankalpa Gamwerige 
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Panelist Prof. Athula Ginige 

Digital Knowledge Ecosystems: Harnessing Social Knowledge for 
Sustainable Development  

 Integrating social computing with general public is the key to 
success.  

 For example, in one of the developed mobile apps (developed 
by Prof. Ginige and co-workers), farmers can feed data such as 
crop production, spoilage and other challenges using a mobile 
phone into the system and then corresponding company can 
provide sufficient information to overcome farmers’ 
challenges 
as well as to improve their harvest.  A similar system is expected to be implemented to 
manage “type-2 diabetes”. 

 Digital knowledge ecosystem brings actionable information in context to workers. 
 

Panelist Prof. Lalith Gamage 
Sustainable solutions for social needs 

 Majority of the students who do Sri Lankan A/Ls are not able to 
continue their higher studies at state universities due to the 
inadequate capacities and it is one of the main social 
problems that we currently incur. 

 As a solution to the aforementioned issue, SLIT was started as a 
degree awarding institute and currently the graduates of SLIT 
contribute to the much needed Sri Lankan workforce. 
Moreover, this was a sustainable initiative and the expansion 
of this business is a proof for that.  

 In a nutshell, the social needs have to be identified first and 
 then the solution should be given. This is called the bottom-up 
approach to resolve social needs and demands.  

Panel Discussion: 
Question: Tea industry is one of the prominent industries in Sri Lanka. Can we adopt these 
discussed technologies to enhance the growth of the industry? 
Answer: Automated technology for farming has already been introduced to the world. An 
automated system (with image processing technology) to perform selective tea plucking in the 
tea industry to improve the efficiency would be an area of interest to work on.    
 
Question: How can we effectively pass on these information that we gather from these sort of 
forums to the general public? 
Answer: We have to implement an information platform. There are 200 projects (on social 
impact) initiated in Sri Lanka and it was observed that the projects were successful when the 
stake-holders are engaged in the project from the beginning. Hence, it is always advisable to 
follow the bottom-up method.  
 
 

Prof. Athula Ginige 

Prof. Lalith Gamage 
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Question: Is there any frame-work to make awareness of the innovative ideas to the public? 
Answer: Government has initiated 50 social circles comprising state in-charge officers, police 
officers, etc. to educate people on accessing information from the internet. 
Research institutes have to maintain incubation centres where public can access and they can 
be engaged with the innovations. 
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Electronics and Robotics 
Co-Chairs : Dr. Ajith Pasqual and  
Dr. L. Samaranayake 
Keynote Speakers Panelists: D. Ajith Amarasekera 
and Prof. Visakan Kadirkamanathan 
Panelists: Prof. Rohan Munasinghe, Dr. Ashan 
Amarasinghe, Dr. Sankalpa Gamwerige, Dr. Beshan 
Kulapala, Dr. Pradip Dutta, Dr. Harsha Subasinghe 
Rapporteur: Dr. Prasanga Mantilaka (SLINTEC) 
Session Champion: Ms. Saumya Kurukulasuriya 
(COSTI) 

 
Electronics and robotics are very important and highly demanded emerging technologies in the 
world. Therefore, such high-tech industries based on various fields of electronics and robotics 
are new potential industrial fields in economic growth and industrial development of Sri Lanka.  
 

Dr. Ajith Amarasekera 
(Executive Director, Berkley Wireless Research Centre, University of California, Berkley, USA) 

Paradigm shifts and opportunities in the electronic industry 

 MEMS technology and semiconductor technology enable 
more intelligent systems which play important roles in 
applications of electronic technology. These are widely 
referred to as the “Internet of Things” and this technology 
familiarizes the environment and allows it to anticipate needs 
of people for maximum convenience with optimum use of our 
natural resources.  

 These new small systems dramatically change the 
management of cities, buildings, personal life, health, 

  transportation, safety and security.  

 Expertise in digital signal processing, data analytics, neural networks, and control 
systems theory, will be important in developing these applications.  

 Global manufacturing industries and markets are no longer limited to few countries 
with large investment capability in manufacturing infrastructure.  

 As a result, there is a great opportunity for Sri Lanka, as the country has people with 
strong computer science and engineering skills, to engage in the economic growth 
enabled by these technologies although the country does not have a strong high-tech 
manufacturing base.   

 

Prof. Visakan Kadirkamanathan 
(Director, Rolls-Royce University Technology Centre, University of Sheffield, UK)  

The Role of Control, Robotics and Systems Engineering for a Smarter Planet 

 Control and systems engineering is a discipline that is pervasive and impacts on many 
areas of applications.  

Dr. Ajith Amarasekera 

Dr. L. Samaranayake and Dr. Ajith Pasqual 
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 Principles of systems engineering are very important in the 
design of modern complex systems, for reducing design costs 
with sustainability.  

 They have transformed the design and operation of advanced 
aircraft engines and automotive vehicles in the transport 
sector, of wind turbines and hybrid power systems in the 
energy sector, of manufacturing of customizable products, and 
of medical interventions.  

 Robotic technologies in various forms have contributed to  
advancements in these areas.  

 Two emerging disciplines support this development from systems engineering point of 
view; those are autonomous and intelligent systems and cyber physical systems.  

 Robotics is a noticeable example of a smart system with applications in manufacturing, 
health care, transportation and infrastructure management.  

Several important points on 
this topic were discussed 
during the panel discussion.  
 

 Sri Lankan universities 
produce very limited 
number of potential 
engineering and 
science graduates in 
the field of electronics 
and robotics.  

 
 

 However, the number of Sri Lankan graduates is not much important to establish 
electronics and robotic industries in the country because key factors are experience 
and efficiency.  

 It is suggested that the taxes for research and development works should be either 
reduced or eliminated in order to support initiation and establishment of such new 
electronics and robotic industries.  

 Furthermore, due to labour policies some industries are not recruiting new talented 
graduates since there is a doubt in performance and efficiencies. This factor sometimes 
limits employment opportunities for graduates in electronics.  

 There are already established manufactures related to electronics, robotics and soft-
ware products by Sri Lankans. One of them is the fully electronic super car known as 
“Vega” and some robot manufactures. However establishment of more industries is a 
timely requirement.  

 Finally, establishment of industrial fields of electronics and robotics will attract high-
end customers to improve the economy and industrial sector of Sri Lanka. 

Session Co-Chairs, Keynote speakers and panelists  

Prof. Visakan Kadirkamanathan  
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 Biotechnology 
Co-Chairs : Dr. Sumedha Jayasena and  
Mr. Rizvi Zaheed    
Keynote Speakers: Prof. Preethi Gunaratne 
Prof. R. Shobana Gunasekera and Ms. Sitara 
Waidyaratne 
Panelists: Prof. P. Gopalakrishnakoon  
Rapporteur: Dr. Gayani Abayaweera (SLINTEC) 
Session Champion: Ms. Saumya Kurukulasuriya 
(COSTI) 
 
The Session opened with an introduction given by Dr. Sumedha Jayasena highlighting the main 
focus of the presentations the genome and the benefit of the use of biotechnology in Sri Lanka.  
Furthermore, Mr. Rizvi Zaheed pointed out that the use of biotechnology applications in 
agriculture should also be carried out in Sri Lanka. He also mentioned with proper regulatory 
policies Sri Lanka can benefit from biotechnology  to produce high value added products since 
we are a nation rich in natural resources such as plants, animals and aquatic species.  
 

Prof. Preethi Gunaratne 
(Department of Biology and Biochemistry, University of Houston, Texas, USA)   

How Sri Lanka can Leverage Genome Sequencing and Editing 
Technologies to become a Global Leader in the Precision Medicine 
Initiative 
Prof. Gunaratne mainly focused on how understanding the genome 
could lead to patient- centric precision medicine from disease-centric 
medicine.  

 Current treatments may have little or no benefit and may also 
be harmful due to different response to drugs in each patient 
mainly of the partial understanding of the underlying disease. 

 However, large disease genomics projects like The Cancer Genome Atlas (TCGA) 
project, the Human Microbiome Project etc. provide valuable information on how to 
design targeted therapies that not only attack the disease-causing genetic and 
epigenetic factors, but also take into account the pharmacogenomic variants that 
control the response of an individual.  

 Sri Lanka can contribute and be the first nation to incorporate the complete genome 
sequence of every citizen into the electronic medical record (EMR).  

 This would create a database which would be beneficial for treating common diseases 
in Sri Lanka such as diabetes, kidney disease and cardiovascular diseases at the genetic 
level.  

 This can be leveraged to create two additional value propositions;  
o Become a global leader in health tourism leveraging Sri Lanka’s reputation as a 

top tourist destination with a strong national health care system. 

Session Co-Chairs, keynote speakers and panelists 

Prof. Preethi Gunaratne  
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o Building on a long, strong tradition of classical Ayurveda medicine, to integrate 
natural product derivatives from plants indigenous to Sri Lanka into next-
generation drug discovery platforms. 

 
Prof. Shobana Gunasekera 
(Rice University, Houston, Texas, USA) 

DNA Analysis for Individualization in Forensic, Biomedical and Genomic Sciences 
The main focus of the speech was on the genetic fingerprint of humans 
which is our genome (DNA).  

 Through other techniques from molecular genetics, 
biochemistry, genomics, and similar applied sciences slowly 
becoming the main stream of this emerging field.  

 DNA analysis can be used in many areas such as forensic 
science where scientists can individualize those who 
committed a crime from possible innocent suspects accused 

 Genomic medicine can diagnose causative mutations in genes 
affected by disease for proper understanding for medical  

   therapy.  

 Modern DNA analysis can help to identify paternity, ancestral origins, displaced 
children and persons due to mass disasters such as Tsunami’s and wars 

 It can also allow scientists to diagnose patients who may have susceptibility to disease 
and provide counsel to prevent disease such as cancer by modifying environmental 
factors that can aid its prevention.  

 Through specialized educational and scientific practices these methodologies can be 
optimized and Sri Lanka could benefit by implementing these DNA technologies. 

 

Dr. Sitara Waidyaratne 
(Clinical laboratory Executive, Companion Diagnostics, USA) 

The Power of Personalized Medicine 
Dr. Waidyaratne’s presentation mainly focused on pharmacogenomics.  

 Each person’s genetic makeup is different from another and each 
and every person react differently to drugs.  

 Therefore it is important to give a more personalized medicine 
by understanding the genetics and genomics on drug responses 
in each patient, thus, giving precise, predictable and powerful 
health care that is customized for the individual patient. 

 Personalized medicine will, select optimal therapy and reduce trial and-error 
prescribing, make drugs safer by avoiding adverse drug reactions, increase patient 
adherence to treatment, improve quality of life, revive drugs that failed in clinical trials 
or were withdrawn from the market and help control the overall cost of health care.  

 By well organization of scientific, business, regulatory and policy challenges 
personalized medicine can be adopted in Sri Lanka and the country can benefit from 
this technology. 

 

Prof. Shobana Gunasekera 

Dr. Sitara Waidyaratne 
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Panelist Prof. P. Gopalakrishnakoon’s presentation mainly focused 
on using Sri Lanka’s natural resources (plants, animals, and insects) and 
how to incorporate new biotechnological techniques to produce value 
added products which Sri Lanka can benefit from.  
He mentioned that if Sri Lanka can use new emerging technologies such 
as Immuno-oncology, Biomarkers in comparison diagnosis, point of care 
diagnostics, stem cell therapies, 3D bio-printing (e.g: heart valves, liver), 
Biosimilars (peptides), personalized medicine, gene therapy and nano 
biotechnology we can benefit for the betterment of the Sri Lankan 
community.  
 
The questions and comments raised:  
The UNESCO representative commented that their organization gives advice to many countries 
on biotechnology and that Sri Lanka can also benefit from it. He also mentioned that Sri Lanka 
can work with the UNESCO regional biotechnology center in New Delhi, India to further expand 
the biotechnology industry in Sri Lanka. He commented that before implementing, 
biotechnology should get a wider consultation from the society (doctors, farmers etc.)   
Question: Does Sri Lanka have a biotechnology policy? Is a biotechnology incorporated into the 
Sri Lankan high school curriculum? 
Answer: Yes. We have a Biotechnology policy and it takes into account proper bio-safety 
procedures. Biotechnology should be incorporated into high school curriculum. 
 
Question: Why should patients get genome sequencing done? Shouldn’t the doctors do the 
sequencing for the patient? 
Answer: Doctors are not up to date with the technology since the technology is fairly new. If a 
patient in Sri Lanka pay for this sequencing it will be expensive. However, in USA payments are 
made by the insurance company relieving patient from this burden. Therefore, a national policy 
should be proposed to create labs and methods of payment to relieve patients from the high 
cost of these tests. 

Prof. P. Gopalakrishnakoon 
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Space Technology 
Co-Chairs : Prof. Kemal Deen 
Keynote Speakers: Eng. Sanath Panawennage 
and Dr. P.G. Diwakar 
Panelists: Prof. Igor Belokonov 
Rapporteur: Dr. Dhanushi Welideniya (SLINTEC) 
Session Champion: Ms. Vindya Jayawickrema 
(COSTI) 
 

Eng. Sanath Panawennage 
(Director General, Arthur C. Clarke Institute for Modern Technologies, Sri Lanka)  

National Capacity Development in Space Technologies: The Sri Lankan Road Map 
Some key points in relation to developing national capacity in space technology in SL are as 
follows.   

 Historical evaluation 

 Communication satellites 

 Earth observation  

 Applications in agriculture, land, weather and climate, 
ocean, disaster support 

 GNSS global navigation systems 

 Strategic road map – 3 trategies  
1. National hub for receiving and distribution of earth 

observation data 
2. Nano satellite development 
3. Domain specific research 

 He pointed out that Sri Lanka has not been able to achieve the huge capability to 
enhance the efficiency through the use of space derived data, tools and services 
offered by earth observation satellites and global navigation and positioning satellites 
due to inadequate access.  

 To address this deficiency he proposed a “road map” formulated by ACCIMT, along 
with two other important goals vis a vis: 

 Developing the basic space technology capabilities of the country 

 Conducting domain specific research projects in the application of space 
technologies in specific areas of application 

 Sri Lankan engineers and scientists have undertaken the establishment of a national 
hub for receiving and re-distribution of earth observation data and development of 
basic space technology capabilities through a nano-satellite programme. 

 
Dr P. G. Diwakar 
(Scientific Secretary, Indian Space Research Organization, India) 

Space and Geospatial Technology for National Development 

 Space technology enables many ways of problem solving such as earth observation 
satellites for natural resources, communication satellites for connectivity, DTH, VSATs 
etc. and navigation satellites for GPS and location based services.  

Session Chair, Keynote speakers and panelists 

Eng. Sanath Panawennage 
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 Thus, government system needs to take up specific mechanisms 
at all levels to adopt technologies for better governance and to 
channelize the benefits to the people at large.  

 ISRO provides valuable services in constellation (EO, SATCOM, 
SATNAV etc.) of earth observation and communication satellites 
in the country focusing natural resource management, 
developmental planning and disaster management support.  

 Sri Lanka works with ISRO National Geospatial Infrastructure 
(Bhuvan Geoportal) under the UNESCAP framework in dealing  
with droughts in Sri Lanka and recently with more natural resources layers to monitor 
the causative factors of droughts.  

 ISRO also provide geospatial data for online surface water bodies monitoring, paddy 
growing area maps, slope maps from satellite stereo, land use of Sri Lanka, etc.  

 A dedicated software package “drought monitoring – Sri Lanka” has been provided 
along with a series of training of multi-ministry officers to use in drought assessment. 

 Further plans were also discussed in extending Bhuvan infrastructure technology in Sri 
Lanka along with available IRNSS and GAGAN constellations to give specific services on 
natural resource management, GPS location based services, etc. 

 

Panelist Prof. Igor V. Belokonov, Director of Samara National 
Research University, Russia gave a brief introduction to Samara 
University, which is considered the Russian Space Capital.  
He mentioned about the main applications of space technology, and 
how education through research helps to develop nanosatellite’s 
technologies.  
He introduced SamSat which has applications in studying of 
parameters of Earth thermosphere in the frame of QB-50 
international mega project.  

 
The Q and A session gave valuable insights to this session.  
Question: What is the time frame for these projects in Sri Lanka ?  
Answer: The 3 strategies will take 2 and half years, nano satellite project will take 9 months 
minimum, and by late 2018 or by early 2019 first satellite will be launched.  
 
Question: What were the difficulties that India faced initially when launching the first satellite?  
Answer: They had to make the satellite with technology available that time. They had no 
resources that time but with the help of Russia they launched the first operational satellite in 
1988. After that they never looked back. 
 
Question: Can we get free facility or resources from India until SL get its own satellite?  
Answer: They can absolutely extend services and come up with small devices like a USB dongle 
to share the data. He also stated that they already work with ACCIMT and with government to 
government agreement they can share the microwave satellite data as an extension of one 
more city of India.  

Prof. Igor Belokonov 

Dr. P.G Diwakar 
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These sharing of data can contribute to near real time data to continuously monitor water 
bodies, land cover, cropping season and crop monitoring system, without going to the field. 
 
In answer to the question about a solution for the congested city and high cost of mobility Prof. 
Diwakar said that high resolution data for infrastructure and route mapping can be shared with 
India and a combination of mobile based data, can be used in a cost effective way. 
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STS Forum Sri Lanka 2016 – Nanotechnology Group 

07-10 September, 2016 

Waters Edge, Battaramulla, Sri Lanka 
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Energy, Sustainability and 
Policy  
Co-Chairs : Prof. Ravi Silva and Dr. Suren 
Batagoda  
Keynote Speakers: Prof. Michael J Kelly,  
Dr. Thusitha Sugathapala, Dr. Fernando Castro 
and Dr. Imalka Jayawardena 
Rapporteur : Dr. Lahiru Wijenayaka (SLINTEC) 
Session Champion: Eng. Daham Shamalee 
(COSTI)  
 

Professor Ravi Silva Co-Chair of the session highlighted the objectives of the session and its 
significance in relation to the overall vision of the forum as highlighted during the keynote 
speech at the opening ceremony of the forum.  

 
Prof. Michael J Kelly 
(Prince Philip Professor of Technology, University of Cambridge, UK)  

What are the truly wise actions that Sri Lanka should take in 
response to changing climate? 
He highlighted the importance of sustainability and emphasized that 
carbon emission is primarily responsible for present climatic changes 

 Carbon emission needs to be looked at in a global sense, 
rather than in a local sense if its actual effects are to be 
understood. 

 The world energy demand had gone up by 40 % over the last 
20 years, and as the middle class population reach 5 billion 
from its current level of 3 billion as predicted, we should 
expect the energy demand to further double within the course of the next 20 years 

 Hence, global carbon emissions will increase in the years to come. Thus, the focus 
should be on what truly wise actions that Sri Lanka should take in response to changing 
climate 

Emphasis should be on:   

 Not focusing on attempting to reduce CO2 emission 

 Profligate consumption to become deeply anti-social 

 Adaptation, as exemplified by Holland for centuries  

 
Dr Thusitha Sugathapala 
(Department of Engineering, University of Moratuwa, Sri Lanka) 

Energy, technology, innovations and sustainable development 

 Carbon intensity of energy was the major reason for increasing 
carbon emission 

 Present development pathways has led to severe treats on 
ecosystems, thus challenging the sustainability 

Session Co-Chairs Prof. Ravi Silva and Dr. Suren Batagoda 

Prof. Michael Kelly 

Dr. Thusitha Sugathapala 
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 Recent technological advancements have enabled us to tackle challenges that have 
stalled the progress in sustainable energy sector.  

 The standing of Sri Lanka in the global picture (we are better placed than many other 
countries) illustrates its prospects as well as challenges for advancing towards 
sustainable Development 

 However, in terms of the global entrepreneurship index, Sri Lanka lies in a lower 
position relative to the rest of the world. Therefore, energy solutions for sustainability 
needs to be a tradeoff between; 

1. Socio economic development 
2. Resource constraints and 
3. Environmental sustainability. 

 Hence, the key to success is; 
1. Sustainable society 
2. Availability and sustenance of natural resources  
3. Sustainable exploitation potentials of natural resources  
4. Circular economy.  

 Thus, training of a new generation of scientists and engineers skilled in 
multidisciplinary sciences is a priority to address the multitude of challenges faced 
from energy and sustainability perspectives. 

 

Dr. Fernando de Castro 
(Principal Research Scientist, National Physical Laboratory, UK)  
Advanced metrology for reliable nanotechnology products 

 Typically a nanomaterial related product takes about 10 - 20 
years to enter the market owing to the time taken for  
characterization of these complex devices.  

 Hence we need to use ‘metrology - use of multiple analytical 
techniques for device characterization, without loss of 
information (eg - simultaneous topography, electrical and optical 
microscopy or STEOM).  

 Other important factors to be considered here are; 
1. Policy: toxicity, human and environmental impacts 
2. Nano-dimensional metrology - size, shape 
3. Standardization - ISO, VAMAS 

 

Dr. Imalka Jayawardena 
(Post-Doctoral Researcher, University of Surrey, UK) 

Carbon nanotubes in organic photovoltaics 

 Carbon nanotubes (CNT) have been utilized in the active layer, as 
the hole transport layer and as an electrode layer in organic 
photo voltaic (OPV) devices.  

 Nano-hybrid hole transport layers lead to efficiency gains through 
improvement in fill factor.  

 A major problem in OPV is that it is very difficult to extract 
       Charges - extraction is not that efficient.   

Dr. Fernando de Castro 

Dr. Imalka Jayawardene 
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 CNTs are predicted to be more stable and therefore they should last longer. 

 In conclusion he emphasized that both semiconducting and metallic, single walled 
carbon nanotubes can be used as electrodes resulting in 90% of the efficiency achieved 
by the reference cell.  

At the end of the presentations, session Co-chair Dr. Suren Batagoda summarized the 
presentations, thanked the speakers and opened the floor for comments and questions.  
 
Several valuable comments were given by the audience on the topics discussed therein.  
One of the questions raised by the audience was as to whether electrical vehicles in Sri Lanka 
should be subsidized in response to addressing climate change.  
In response, Professor Michael Kelly provided his insights saying that all solutions come at a 
cost and as electric batteries are heavier, there is a potential for higher PM2.5 emission levels 
to exist.  
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Novel Device Physics and Engineering 
Chair : Prof. Veranja  Karunaratne, Prof. S. Sivananthan 

Keynote Speakers: Prof. Gehan Amaratunge, Prof. Paul Dawson, Dr. Dinara Gunasekara,  

Prof. Gamini Rajapakse and Dr. Thivi Varatharasa 

Rapporteur : Dr Gamini Piyadasa (SLINTEC) 
Session Champion: Eng. Daham Shaymalee (COSTI) 
 

Prof. Gihan Amaratunge 
(Electrical Engineering Division, Engineering 
Department, University of Cambridge, UK) 
Flexible Energy storage Devices based on 
nano materials. 

 Prof. Amaratunge presented some 
of his work primarily done in 
Cambridge and related to the 
flexible power sources which can 
be used for new smart and flexible 
electronics such as mobile phones, 
implantable medical devices etc,. 

 The technology involved super  
capacitors integrated into the printed circuit boards (PCB) in stretchable form. These 
power sources deliver environment friendly power in rechargeable form.   

 There were some questions about the capacity of new batteries, use of Zn as a material 
and also use of it in transparent electronics. 

 
Prof. Paul Dawson 
(School of Maths and Physics, Queens University, Belfast, UK) 

Some considerations on Schottky diode and MIM electron tunneling devices 
Prof. Dawson’s talk was mainly based on construction of alternative 
methodology of metal-semiconductor junction/schottky barrier diode.   

 The new Schottky diode has different architecture of placing its 
electrodes when compared to the conventional schottky diode.  

 He highlighted a property of low resistance at higher 
temperatures of his new diode.  

 He also mentioned that the diode junction is very sensitive to 
the presence of Hydrogen (H2) gas.  

 He also talked about light emission of tunneling electrons in  
    STM with Au tip.   

 

 
 
 
 

Session Chair Prof. Veranja Karunaratne with  
Prof. Gehan Ameratunge 

Prof. Paul Dawson 
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Dr. Dinara Gunasekara 
(Research Scientist, Sri Lanka Institute of Nanotechnology, Sri Lanka)  

Design and synthesis of pullulan and chitosan based nano-polyplexes for 
gene therapy 
Dr. Gunasekara discussed the use of Gene therapy (Precision Medicine 
Initiative) as a modern cancer therapy as against the classical therapy 
where a drug, a surgery or radiation is administered as a common 
treatment to all patients.  

 A mutated therapeutic gene is used to convert a bad gene to a 
good normal one so that the whole cell will be converted back to a 
normal cell.  

 The technique involves modifying the DNA and transplanting it into the affected cancer 
cell of the patient using a non-viral vector as a transport agent. 

 The modified cell disintegrates inside the cancer cell due to its low pH value and 
releases the mutated gene.  

 He described his current research work which involves the development of water 
soluble transfecting agents for gene delivery with high efficiency.   

 
Prof. Gamini Rajapakse 
(Department of Chemistry, University of Peradeniya, Peradeniya, Sri Lanka) 

Nanotechnology Research and Development Activities at University of Peradeniya, Sri Lanka 
Prof. Rajapakse presented ongoing research projects in his Department, at the University of 

Peradeniya.   

 Main projects that he was involved are Solar cell development, 
smart textiles, photon up conversion such as IR to visible light, 
and targeted drug delivery.   

 The targeted drug delivery involves the use of hollow nano-
spheres to encapsulate anti-cancer drugs.  He also mentioned 
the conversion of local minerals such as Dolomite in to highly  
value added nanomaterials for implantable medical applications 

  and drug manufacturing.   
 

Dr. Thivi Varatharasa 
Nanotechnology applications in Medicine: Nanoparticles for targeted delivery for therapeutic 
and diagnostic applications 
Dr. Varatharasa mainly focused his presentation on developing ‘smart 
nanoparticles’ to selectively deliver imaging agents and anticancer 
drugs specifically to tumor sites, while sparing healthy tissue from dose-
limiting side effects.  

 Theranostics – combining diagnostics and therapeutics in a 
single system – was made possible by nano particles.  

 A new class of oligonucleotide-based molecules, called 
Aptamers are being used in contrast to the antibodies to deliver 
drugs to specific sites affected by cancer in the body.  

Dr. Dinara Gunasekera 

Dr. Thivi Varatharasa 

Prof. Gamini Rajapakse 
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 An example was given as to how aptamers are prepared and used in ovarian cancer 
cases in humans. The drug is only associated with affected cells but not in other parts 
of the human body, such as liver.  

 He is exploring possibilities for collaborating with Sri Lankan scientists/institutes and 
named some potential projects (eg. Detection of viral infections and Snake venom 
antidotes), for possible collaboration. 
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Nano-manufacturing and Technology 
Co-Chairs : Prof. Gamini Rajapakse 
and Prof. Gihan Ameratunga 
Keynote Speakers: Prof. S. 
Sivanathan, Prof. Xiaojun Guo, Dr. 
Chris Mills, Dr. Shahan De Silva and 
Prof. Nalin de Silva  
Rapporteur : Dr. Dinara Gunasekera 
(SLINTEC) 
Session Champion: Eng. Daham 
Shayamalee (COSTI) 
 

 
Prof. S. Sivananthan  
(Department of Physics, University of Illinois, Chicago, USA) 

CdTe Polycrystaine Solar cells 
The key points of his presentation are as follows.  

 Collaborative work with the local universities  are the key for 
successive research projects 

 Sri Lanka has to have a vision to become the Solar cell 
manufacturing hub. 

 Solar can be the major supply of electricity during the day. 
Natural gas can be a supplementary source if the need arises. 

 Solar can also address many issues such as Climate change 
(Paris Agreement), and provide for economic development, 
help build small businesses and support high technology 

  service industry and large scale manufacturing opportunities   

 CdTe solar cells have much improved properties compared to  existing  solar based 
technologies.   

 Sri Lanka can become the ‘Preferred Solar Service Provider’ to Africa, Middle east, 
India, China and Far East 

A question was raised about the toxicity of these materials. Prof. Sivananthan opined that this  
area requires in-depth study.   
 

Prof. Xiaojun Guo  
(Member, Organic Electronics Committee, IEEE) 

Printing lowered power transistors as ubiquitous sensing platform for nanomaterials 
Prof. Guo addressed the session via Skype.  
Key points of his talk are as follows.  

 He briefly explained about the evolution of transistors and where science is heading in 
this research area. Nanostructure materials are of great interest to scientists. Modern 
circuits demand trillion sensors per year to operate.  

 Main challenges in this area is to build faster and cheaper transistors.  

Prof. Sivananthan  

Co-Chairs of the session Prof. Gamini Rajapakse and Prof. Gihan Ameratunga  

Prof. S. Sivananthan 
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 Thin film transistors (TFT) have drawn a huge interest since they can be low-power, 
low-cost organic transistors.  

 The speaker explained about his research work in Ion Gel gated transistor work which 
can charge quickly because of electrochemical doping.  
 

Dr. Shehan De Silva  
(Research Scientist, Sri Lanka Institute of Nanotechnology, Sri Lanka)  

Materials and the role it plays in society today.  

 We are trying to harness the inherent properties of materials and 
bend it to our will. An example is the evolution of the radio from 
the valve type to the transistor type  

 Each age is defined by the material that it exploits; from the stone 
age to carbohydrate (farming), to copper, iron, coal (industry 
revolution) and so on and now to Silicon (ICT revolution) and DNA 
and synthetics in the future.   

 Graphene could be harnessed in the future, especially as a biological system interphase 
as well as electrode material. 

 The potential for Graphene is being explored but the wide scale application has not 
been achieved.  

 Use of Graphene in 3D printing is a feasible application in the future.    

 
Dr. Chris Mills  
(Principal Researcher, Tata Steel R&D, UK)  

Dr. Mills gave a brief introduction to Tata Group of companies in India and 
his involvement with Tata Steel UK, his immediate employer. 

 Steel has many applications. It will be useful in the development of 
sustainable energy systems 

 It is the material of choice for buildings, windmills, vehicles etc.   

 Carbon nanomaterials can be used as coatings for steel to improve 
surface functions such as increase corrosion resistance, damage 
resistance, aesthetics etc. 

 Application of polymers and carbon nanomaterials in different 
       aspects of engineering (specially in Tata steel Cooperation).  

 Windmills and cars use many nanocarbon coated technologies but more research 
needs to be done in these areas 

 

Prof. Nalin De Silva  
(Department of Chemistry, University of Colombo, Sri Lanka) 

Advanced materials in Smart Textiles and Water Purification 
He described the state of the art innovations created at SLINTEC in 
collaboration with Colombo University. The presentation emphasized 
the use of nanotechnology in changing the functionality of apparels. 

 Smart textile innovations which were inspired by nature will 
play a prominent role in the future society.  

Dr. Shehan De Silva 

Dr. Chris Mills 

Prof. Nalin De Silva 

Dr. Chris Mills 
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 Affordability is important if a commercial product is to be developed.  

 Commercializable self-cleaning textile and water filtration systems have been 
developed at SLINTEC. 

 Most of the innovations developed at SLINTEC will help in all processes in textile 
manufacturing. 

 An affordable water purification system should work at room temperature and be able 
to remove microorganisms at room temperature. This could be achieved using 
nanotechnology through activated carbon composites. 
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Nano-scale design for Technology 
Co-Chairs : Prof. Manish Chowwala and Prof. P. 
Ravirajan  
Keynote Speakers: Prof. Ravi Silva, Prof. Rusli, Prof. 
Joy Mitra and Prof. Beng Kang Tay  

Rapporteur: . Dr Asitha Siriwardhane (SLINTEC) 
Session Champions: Ms. Virangya Seneviratne 
(COSTI) and Eng. Daham Shyamalee 
 
 

Prof. Ravi Silva 
(Director, Advance Technology Institute, University of Surrey, UK)  

Learning from Nature on Nano-designs  
Prof. Silva gave an introduction to the University of Surrey and the 
Research Group that is pursuing nanotechnology research at the 
Advance Technology Institute. His presentation highlights are:  

 Designer photonics involve ultrathin ultra-broadband 
absorbers; Applications – Energy harvesting, broadband photo 
detectors, blackbody emitters 

 Learning from nature on nano-design, moth-eye has an anti-
reflective surface. Graphene is a good UV and IR absorbent but 
only monolayer thick 

 Ultra-broadband light has been trapped by using nano textured decoupled graphene 
multilayer created with the features associated with moth-eye 

 The use of Ultrathin broadband graphene absorbers, 
o Creates Solar cells more efficient. One way of doing it is to have better 

absorbency of the surface. By having better absorbance, can couple all the 
electromagnetic energy 

o Can also be used to rectifying antenna to RF coupling and energy scavenging 
on ambient conditions 

o Technology can be used in future  in printed nanotechnology which allow the 
development of electronic circuits layer by layer – e-stamp technology (3rd 
wave technology) and enable the internet of things (IoT) 

Conclusions 

 Engineers/scientist can make significant difference in technology development by 
helping to exploit  good science 

 Carbon science needs people with open minds and revolutionary ideas 

 Nanotechnology is a tool and should be implemented with care in synergy with 
environment 

 Carbon nanotechnology is still in infancy and breakthroughs may appear at any time 

 Carbon nanotechnology can enable world leading product with good design and careful 
development 

 

Co-Chairs Prof. Manish Chowwala and Prof. P. Ravirajan 

Prof. Ravi Silva 
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Prof. Rusli 
(School of Electrical and Electronic Engineering, Nanyang Technological University, Singapore) 

Thin Film Silicone nanowire/PEDOT:PSS. Hybrid Solar cells with surface treatment 

 Silicon solar cell has dominated the commercial photovoltaics (PV) 
market but its high cost has impeded its widespread application.  

 Various approaches have been investigated to improve its 
efficiency and lower its cost, which include (i) use of dopant-free 
carrier selective contacts to minimize carrier recombination loss, 
(ii) incorporation of nanostructures for light trapping, and (iii) 
adoption of thinner Si layer to reduce material cost, etc. 

 Incorporation of silica nanostructures in solar cells has 
demonstrated a considerable improvement in the efficiency of  
solar energy trapping.  Efficiency has improved significantly in 

recent years from 5 to 13% for front junction cell and has reached 17.4% for back junction cell.  

 He summarized the results achieved by various groups in the past few years 

 He reviewed the work that is being done in his laboratory and concluded that the 
simple approach of surface treatment is promising in boosting the efficiency of Si 
nanowire/organic hybrid cell and will potentially lead to practical applications in the 
future. 

 

Prof. Joy Mitra 
(Indian Institute of Science Education and Research, Thiruvananthapuram, India)  

Designing Defects: A few curious aspects of defective ZnO nanostructures 

 ZnO is a well known material used in most of photovoltaic related 
work because it is essentially an electron transporter 

 While most forms of grown ZnO nanostructures (ZONS) exhibit 
unintentional n-type doping, preparing its p-type counterpart is a 
research challenge 

 The question why n-type is formed was discussed: Potential culprits 
could be oxygen vacancies and interstitial zinc. 

 Structural variations of ZnO at nanoscale designing greatly affect the properties such as 
optical and electrical properties.  

 Therefore, it is important not only to enhance ensuing devices performance but to 
explore novel applications with these structurally different nano structures.  

 

Prof. Tay Beng Kang 
(Department of Electrical and Electronic Engineering, Nanyang Technological University, 
Singapore)  

On the growth and potential applications of layered transition metal 
dichalcogenides 

 Semiconducting layered transition metal dichalcogenides (TMD) 
have received much attention in the last decade due to their novel 
physical properties and potential applications in electronics and 
photonics.  

Prof. Rusli 

Prof. Joy Mitra 

Prof. Beng Kang Tay 
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 He described the material development process and the exploration of devices based 
on TMD materials.  

 With various modifications of layered TMD, potential applications in transistors and 
other electronics are been explored.  
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Nano-materials to Devices 
Co-Chairs : Prof. Ravi Silva and Prof. Michael Kelly  
Keynote Speakers:  Prof. Manish Chowwala, Prof. Stergios Logothetidis, Mr. N. Charanadhar, 
Dr. Kaveenga Koswatte and Dr. Nilwala Kottegoda 
Rapporteur : Dr Nicola Gurusinghe (SLINTEC) 
Session Champion: Eng. Daham Shayamalee (COSTI)  
 
Prof. Manish Chowwalla 
(Material Science and Engineering Department, Rutgers University, NJ, 
USA) 

Progress in 2D materials- Transition metal dichalcogenides 

 Effect of doping Li on exfoliated MoS2 and NbS2 has 
been investigated.  

 Li doping on MoS2 converts MoS2 from a 
semiconductor to a metal while NbS2 to a 
semiconductor from a metal.  

 These materials can be used as catalysts in producing H2 in hydrogen fuel cells.  

 Production of graphene oxide using microwave was also highlighted. 
 
Prof. Stergios Logothetidis  
(Department of Physics, Aristotle University of Thessaloniki, Thessaloniki, Greece) 

R2R manufacturing pilot line and how scaling up and optimization have been carried out 

 Manufacturing technologies for OPVs and OLEDs was described  

 R2R pilot and production line was explained - How optimization 
has been carried out and the challenges faced were described.  

 Further described the organic vapor phase deposition (OVPD) - 
Gas Transport technology which is an innovative method to 
deposit small molecule organic materials and the application in 
organic electronics such as organic solar cells, OLED displays, 
transistors and its unique advantages. 

 
  
Mr. N. Charanadhar 
(School of Engineering Sciences and Technology, University of Hyderabad, Hyderabad, India) 

Reduced graphene oxide (rGO) and its composites for energy 
applications 

 Explained the process involved in the synthesis, characterization 
and testing of rGO and related materials as anode materials in Li 
ion batteries, as electrode materials in super capacitors, as 
material for EMI shielding and as counter electrodes in dye 
sensitized solar cells   

 
 

 
 

Mr. N. Charanadhar 

Prof. S. Logothetidis 

Keynote speaker Prof. Manish Chowwalla 
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Dr. Karveenga Koswatta 
(Faculty of Applied Sciences, Sabaragamuwa University, Belihul Oya, Sri Lanka) 

Atomic hydrogen adsorption behavior of boron nitride nanomaterials. 
At which site (boron or nitrogen) the adsorption happens? 

 Investigation of the hydrogenation properties of a h-BN thin film 
as a model material for chemisorption-based hydrogen 
absorption were described.  

 The degree of denaturation in the process has been estimated.  

 A significant change in boron cage has been observed after 
deutaration and not on the Nitrogen cage which suggests that  
a new B-D bond has been formed during the process.  

 This data was confirmed via NEXAFS and XPS. 
 
Dr. Nilwala Kottegoda  
(Department of Chemistry, University of Sri Jayawardenepura, Sri Lanka)  

Urea- HA nano-composites to reduce solubility of urea and increase the plant absorption in 
soil 

 Explained about the nano-fertilizer developed by Sri Lankan 
scientists at SLINTECH, the nano-hybrid, based on urea-coated 
hydroxyl apatite particles.  

 The fertilizer has been experimented from lab scale to research 
scale and has shown very successful results (N-40% P2O5 - 6%) 
and now it is undergoing farmer trials. 

 HA-urea nano-composite reduces the urea consumption by 50% 
while increasing the crop yield by 10-15%. This has been tested 
with rice, coconuts, tea and some vegetables. 

 This has opened up sustainable solutions to the fertilizer 
problem being experienced world wide. 

 

Dr. Nilwala Kottegoda 

Dr. Karveenga Koswatta 
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3.   Plenary Session 5 – Closing Plenary  
        Key Messages from Concurrent Sessions 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

1.    STI for Sustainable Development Goals 
  [Presented by: Mr. Shehan Ratnavale] 

STI imperatives for SDG’s 

 Until recently STI had received very little attention in our development plans. The first 
year development plan of Sri Lanka hardly makes any mention of STI. The very low 
investment in Sri Lanka in Research and Development is currently below 1%.  

 Around 14 of the SDG’s place emphasis on technology as a way of moving forward.  

 It was vital to get the private sector involved in supporting the attainment of the SDG’s. 
This had relevance in situations where there were issues in funding. However the Sri 
Lankan private sector was extremely conservative and rarely supported such 
development. This was contrasted with the United States where the private sector was 
very forthcoming in supporting for example University Chairs. In one instance the NDB 
in Sri Lanka had supported a Chair on entrepreneurship - but this was an exception. 

 The session proposed that it was necessary to devise systems and policies of engaging 
and involving the private sector to support Sri Lanka’s attainment for SDG’s. 

 
Big Data: 

 This session recognized the vast contribution that big data could make to many of the 
SDG’s such as health and wellbeing. 

 An example was the case of a doctor with a body of an unconscious person in front of 
him. The doctor has no idea of the history of the patient or how he has ended up in this 
condition. However if the thumb print of the patient would enable him to access the 
vast amount of data which comprises the medical history of the unconscious person 
(Date of birth, allergies, medication, previous surgical operations etc.), he would be 
able to address the formulation of some type of diagnosis.  

Co-Chairs : Ms. R, Wijialudchumi, Hon. Susil Premajayantha and Prof. Tissa Vitarana 
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 Another example was used in how the volume of internet searches on specific country 
would enable predictions of the tourist arrival for that country in the coming months.  

 As a way forward it was emphasized that it is vital that the government develop 
policies and legislative enactments to address issues such as privacy of data, as a pre-
requisite to enabling big data to become a meaningful tool to support the development 
of the country.   

 

Science Diplomacy 

 Although Science Diplomacy according to the Royal Society has been around for over 
200 years, it is relatively a new concept in Sri Lanka.  

 Science Diplomacy normally operates in three areas of policy: 
a) Science in Diplomacy - Informing foreign policy objectives with science (For 

example Sri Lanka’s stance on climate change may be based on scientific advice on 
the effect that climate change was having on the country). 

b) Diplomacy for science - Improving scientific and research cooperation between 
countries using diplomacy and existing diplomatic channels. 

c) Science for Diplomacy – Improving relations between counties using science (For 
example western nations could strengthen relations with the country like Iran by 
cooperating on Nano-Technology). 

 Science diplomacy should support and not be divorced from the interest of the 
common man. The common man’s interest lay in such areas as how science could 
enable access to cheaper and better medicines. There is a concern on the inability of 
science to provide a solution for issues such as CKDU. Various theories had been 
advanced relating to Cadmium, Glyphosate etc. but there was nothing tangible.  

 
Governance, Planning and Foresight  

 The key message was to develop an innovation lead, STI focused, foresight oriented 
innovation eco-system with supportive governance policies. There was also emphasis 
that the innovation eco-system should facilitate a bottom up approach to enable 
commercialization of innovations and inventions coming up from universities, 
inventors etc.  

 There should be a Forum action plan developed within three months, and that inter- 
ministerial committees should be set up to further the recommendations of the Forum. 

 
2.    Citizen Science 

[Presented by Dr. Sean Perera] 
Community Involvement in Science and Scientific Research 

 The STI Policy of the Sri Lankan Government should promote and encourage 
community involvement in science and giving assistance to scientific research. This 
encouragement may be conveyed to all sections of the society - rich and poor, initiated 
and non-intiated to science.  

 Several projects that involve the wider Sri Lankan citizenship with science are currently 
underway, and there is scope to adopt other contemporary international initiatives. To 
activate these intiatives in a coordinated and integrated way that would benefit Sri 
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lanka’s knowldge economy, careful examimation of the modalities need to be put in 
place. 

 Encourgament by offering tangible incentives may be also considered.  

 Also, trends, such as apathy to conventional fieldwork-based research, needs 
sociological exploration as well.  

 
Informal Science Education for the 21st Century 

 Informal science education has a crucial role to play in the Sri Lankan Government’s 
agenda of inclusiveness, sustainability and greater regional engagement that aims 
towards a world-class integrated innovation system in the 21st Century.  

 The multiple trajectories of informal science education currently happening in Sri 
Lanka, and those planned for the near future, need to culminate in one of the key 
representations of Sri Lankan culture (alongside cricket, etc.). 

 In order to achieve these goals, it is recommended that Sri Lanka needs to invest in the 
necessary infrastructure, in particular a world-class, interactive, Science and 
Technology Centre that provides an informal science education platform for 
supplementing formal science education at primary, secondary, tertiary and higher 
levels, and empowering, inclusively, the wider general public by spreading awareness 
about scientific issues through life-long learning opportunities.  

 
Using Social Media for Discussing Science Topics & Communicating STI 

 The traditional and new media, that include both print and electronic modes, especially 
television, are alreday recognised as strong platforms for science communication with 
both expert and non-expert audiences.  

 Several challenges to effectively achieve communication in these respective spaces 
were discussed, with the proposition of solutions to challenges in the print media 
deliberated.  

 It was acknowldged, however, the paradigm shift presented by new/social media has 
created previously unknown challenges to science communication.  

 To make these platforms more effective, we need to link it with the Science and 
Technology centre (mentioned above) to have safe places for difficult conversations. 
Relevant training of science communicators to enable the objectives, was 
recommended.  

 Additionally, the Science and Technology Centre will be a nexus for effective 
partnerships between schools, universities, scientists, other research institutes and the 
Sri Lankan Government, which will lead to the creation of a rich human resource 
pyramid with a wide base, that will help Sri Lanka to respond to the trilemma of the 
21st Century; i.e. economic growth, environmental preservation and resources 
procurement.  

 In order to respond to these needs, well-developed science communication must be an 
integral component of the Science and Technology Centre. This would mean that 
different stakeholder groups can actively seek out and participate in science and 
technology engagement opportunities that have been purposefully designed for 
meaningful interaction.  
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 Science communication in the Science and Technology Centre should be directed by 
public interest; i.e. through bottom-up approaches 

 
3.  Innovation Eco-system 
 [Presented by Prof. Sirimali Fernando] 

 The Sri Lankan innovation eco system encompasses entire innovation cycle starting 
from ideation to research, followed by technology development, up scaling and 
commercialization.  

 It should embrace the people and their expectations in this chain. Globally a rapid 
change on the needs of the industry and the innovation ecosystem is visible, as we are 
beyond the 4th industrial revolution. Therefore, we should be able to adapt to the 
changes which is very unlikely happening in Sri Lanka. 

 Importance of strengthening the capacity, integrating and connecting all different 
actors and activities of the eco-systems to get a meaningful outcome was emphasized. 
Skills, infrastructure, finances etc. needs to be addressed in the ecosystem, in parallel.  

 The approach emphasizes the role of various institutional structures and social forces 
in determining innovative capacities; its key insight lies in the emphasis placed on the 
systemic nature of the relationships.  

 Systems are defined as a set of interrelated components which share a common 
boundary and work towards a common purpose. An innovation system is thus 
comprised of the relationships among a set of components that interact in the 
production, diffusion and adoption of new and commercially valuable knowledge.  

 Adaptability also requires a different mind-set, therefore a changing ecosystem to have 
different people of new thinking. All stake holders, scientists, industrialist, government 
officials and policymakers should realize the changing of mind-set for innovation for 
investments. The university-industry-institution interaction is vital.  

 It was noted that Sri Lanka does not have commercial banks willing to invest in 
innovation due to high risk. But we realized and noted that foreign financial 
organizations are willing to be a part of our innovation eco system by investing on 
innovation and we have to explore these opportunities in a fruitful manner.     

 Intellectual property acknowledged the urgent need to rapidly change the NIPO to 
meet the increasing demand to facilitate shorter registration process. 

 Leading universities in SL find it extremely difficult to commercialize. Actors in the 
ecosystem work in silos in an ad-hoc manner. We have to bring these actors together 
to work in harmony for better development in Sri Lanka.  

 

4.  Emerging Technologies 
 [Presented by Prof. Ajith de Alwis] 

 The Breakout Group on Emerging Technologies discussed several of the following areas 
which have been identified as emerging technologies (McKinsey studies).  Some of the 
areas were discussed in plenary sessions too. Nanotechnology was separately 
considered in a separate Group. 
 



Science and Technology for Society Forum Sri Lanka 2016 

 

Ministry of Science Technology and Research 118 

 

o Mobile Internet 
o Nextgen genomics 
o Automation of knowledge work 
o Internet of Things - IoT 
o Advanced Robotics 
o Advanced materials 
o 3 D Printing 
o Energy Storage 
o Autonomous and near autonomous vehicles 
o Cloud Technology 
o Advanced O&G exploration and recovery 
o CERA discussion – Centre of Excellence for Robotics Applications 
o NBIA – launch and Kick-off meeting 

 

 In these areas there is the need for government support and it was argued that this is 
understood.  It is not immediately possible for a private sector company to undertake a 
project with all the associated risks.  GOSL has shown the possibility via SLINTEC and 
this could be repeated. There is also the need to understand the possibilities with 
collaboration across. Today BT, NT and ICT provide the synergy via triple convergence. 
Government must understand the synergy and the value possible. 

 Some areas for development are 
o ICT  
• Need to understand the importance of data science 
• Enhancing the utilization of image processing technologies 
• ICT developments for social benefit 
• Mobile Broadcasting – ie for disaster management 
• Electronics and robotics 
• Rs 5 bn investment plan – can SLEMEA too come into the CCC fold in a similar 

manner to BIS. 
• Robotics and soft robotics leveraging on successes of the textile industry 
• Biotechnology 
• National Biotechnology Industry Association (NBIA) 
• Biotechnology Innovation Park  
• Research and Manufacturing nexus (genomics, biopharma, immunotherapy, 

vaccines 
• Triple hexagon to realize triple convergence 
• Pioneering status for nascent manufacturing industries 
• Space technologies: 

• National Hub for Receiving and Redistribution of Earth Observation 
Data 

• Nano-satellite Program 
• Domain Specific Collaborative Research on Space Technology 

Applications 
• Human Capital Development 
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 Cabinet to be informed on the possibility with emerging societies.  

 There are significant opportunities if one considers indigenous knowledge with 
emerging scientific advances. Genomics tandem with Ayurveda can possibly unlock 
many mysteries. Sri Lanka must bring Ayurveda into global prominence by this multi-
disciplinary approach. It must also safeguard indigenous knowledge and traditional 
rights while elevating the status of these knowledge systems.  

 There are significant benefits possible by deploying emerging biotechnologies in Sri 
Lanka.   

 Today Sri Lanka leads the world in supporting in wearable applications connected to 
textiles.    

 There is significant potential in moving on to areas such as flexible soft robotics where 
one may be able to say good bye to wheel chairs.   

 Electronics design architecture, artificial intelligence along with data analytics can open 
up significant opportunities.    

 Ground based remote sensing and related technologies and achieving air-borne 
geophysical surveillance, nano satellite capabilities etc. can propel nation’s ability to 
advance as well as readiness in disaster situations.   

 
5.    Nanotechnology 
 [Presented by Prof. Michael J Kelly] 

Nanotechnology : What we know 

 A 20 year old subject with at least another 30 years to go 

 Until 2012, through its National Nanotechnology initiative, the USA has invested $ 3.7 
billion  the European Union has invested $ 1.2billion and Japan $ 750 million 

 For example, across all sectors globally from 2012 to 2014, sales of Nano intermediates 
grew from $167 billion to $453 billion, while sales of nano-enabled products grew from 
$848 billion to $ 1.6 trillion.  

 However, the market for nanomaterials themselves was less robust. Sales grew from 
$1.6 billion to $2.1 billion over the same period.  

 Most materials and living matter are designed from the nanometer scale upwards 

 Implications and applications in all sectors of the economy 

 Structure property relations: some materials owe their specific functionality to 
nanometer scale features, e.g. the colours of butterfly wings, fish scales 

 Some products owe their place in the market because of nanometer scale properties 
Nanotechnology and Sri Lanka 

 Current landscape: SLINTEC, university groups, research institutes 

 Approximately 200 professionals.. 

 Specific local topics and opportunities: 
 Nano- engineering and opportunities 
 Materials for energy including solar 
 Water purification 
 Smart Textiles 
 Nature medicine 
 Structural composite 
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 Specific New Opportunities 

 Space elevator (?!) 
Nanotechnology: the way forward 
More of the same with increased emphasis on: 

 Metrology to be able be to understand the structure- property relations 

 Improving the control of structure for manufacture 

 Nano-engineering for manufacture at large scale 

 Targeting unsolved societal needs where nanotechnology might provide a solution-
energy, food, water, medicine etc. 

 Established toxicology 
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4.   THE COLOMBO RESOLUTION ON SCIENCE TECHNOLOGY AND   
           INNOVATION (STI) FOR SUSTAINABLE NATIONAL DEVELOPMENT 

 
STS for Society Forum 2016 

 
1. We, the participants of the Science and Technology for Society Forum Sri Lanka 2016, 

recognizing the holistic approach adopted in the formulation of the UN’s Sustainable 
Development Goals (SDGs) and that the importance of innovation is highlighted in goal 
number 9 of the SDGs, agree that STI whether it be scientific or social innovation is a 
key driver of sustainable national development. 

2. We believe that economic development should go hand in hand with social and 
environmental progress. Hence we appreciate the key role that STI plays in the 
improvement of industrial processes, industrial output and driving industrial and 
economic growth, while at the same time recognizing that STI plays an important role 
in ensuring that industrial processes and output conforms to protecting and managing 
our environment in a sustainable manner. 

3. We recognize that new emerging technologies such as bio-technology, renewable 
energy, data science, robotics, space technology and nano-technology may be 
harnessed for economic progress and poverty alleviation. 

4. We see STI and social innovation as being linked and complementary and may work 
hand in hand to support socially related SDGs such as quality education, gender 
equality, reducing inequalities and peace, justice and strong institutions. 

5. We recognize that STI may play a significant role to assist the attainment of SDGs 
including those related to zero hunger, good health and well-being, clean water and 
sanitation, affordable and clean energy and sustainable cities and communities. 

6. We note that in addition to the support provided by STI to enable cleaner processes 
that mitigate environmental degradation in the context of the SDGs related to climate 
action, life below water and life on land; new technologies relating to space and 
satellite communication as well as remote sensing will also assist the attainment of 
these goals. 

7. We are concerned that there may be a current mismatch between development 
priorities as stated in national development plans and budgets, and the role of STI and 
STI practitioners in the development process. We see an urgent need for requisite 
alignment by developing and sustaining the human capital required to incorporate STI 
in sustainable national development. 

8. With the above in mind, we therefore call upon all policy makers, scientific 
practitioners and legislators to foster STI through a supportive innovation-led eco-
system that includes advocacy, appropriate policies, adequate resourcing, international 
partnerships and investing in people and institutional capacities in order to facilitate 
and achieve sustainable national development. 
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