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Executive Summar

Sri Lanka is a lower middilecome countrywith population 0f21.2 millionand per capita
GDPof $3,946as 0f2019 Sincehe dvil war ended in 2009he GDP growth rate in Sri Lanka
hasaveraged 5.88% from 2003 until 2017, reflecting a peace dividend and a commitment
to reconstruction and growth. The economy is transitioning frehat waspreviouslya
predominantly ruralbased economytoward a more urbanizedone oriented toward
manufacturing and services.

Themain focus of the policies and economic reformsstated by thepreviousgovernment

of Sri Lankavasa knowledgebased social market economyikewisethe vision proposed

08 (KS OdNNNByid yS¢ F20SNYYSyld 2F t NBaAaARSYy
happy family, a disciplined societyy R | LINE & LUStiNSBcoieéxt, yidSiianRayf & é
governmenthas announceds intentionto promote Scierte, Technology, and Innovation

for the achievemenbf SDGandpursueatechnologybased society.

Sri Lanka has formulategariouspolicies includinghe National Science and Technology
Policy (2008)Science, Technology, and Innovatmategy for Sri loka (201) and the
National Research and Development Framework (2fat@he development and utilization
of science and technologyNonethelessthe country still lacks implementable action plans
that fit or change theoolitical, socigland economicontexts of the country, according to
the project concept paper submitted Itlye governmentof Sri Lanka

After the successful training provideég STEPI to STI policy experts in Sri Lanka in 2018, the
two-year policy consultation project started with genas funding from the government of

the Republic of Korea in 2019. Tinaining was aimed at improvirthe STI policy capacity

of Sri Lankan STI policy makers and experts in order for them to gain deeper understanding
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and insight®f STI policy and stratgglevelopmentlt also helped government officials from
various ministries and STI stakeholders obtain appropriate knowletigelicy aralysis
techniques and mechanisms for R&D commercializatiorthe new projecton policy
consultation, the STERIASTECbllaborative works have been designed to exantnaSTI
development experiences of both countries and share khow andknowledgeof STI for
economic and societal developments together.

As an advisory body to the Government of Sri Lanka on ScienceTanbnologythe
National Science and Technology Commission (NAS@@i@sted that STEPIdentify
impedimentsto the effective implementation of major STI policies and develop incentive
based strategies such as action plan to eliminate or minisuzBimpediments during the
20192020 project.Thus, the STEIRNASTEC project focused on the assessment of the
overall national STI system in Sri Lanka to diagtieseurrent status othe STI system,
governance includinthe current STI resourceand capabilites and challenges during the
first year of the project. 12020 as the second year of the projecexperts from both
countries will have opportunities tiovestigatethe action planf both countries and share
methodological policy tools and skills tovedop implementable action plans.

This report which is the first output of the STERASTEC collaborative project, contains
comparative studies othe national STI system, STI governance and major policy, and STI
data mechanism of Korea and Sri Lank# & truly collaborative analysis conducted by
Korean expertswith great insights and critical information provided by STI policy
stakeholders in Sri LankBased orthe study with policy recommendations listed in this
report, the STEMIASTEC projecs iexpected to bringabout more fruitful outcomes
contributing to the sustainable bilateral ties between Korea and Sri Lamkaational STI
development and growth in Sri Lanka.
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Chapter 1. Project Overview

1. Introduction

Sri Lanka has setsits national visionbecomngan upper middlancome country by 2025
by transforming into the hub of the Indian Ocean wétknowledgebased, comgtitive
social market economy. To do so, the country is attempting to ha®eassce, Technology,
and Innovatiorto create the conditions that witealizeeconomic growth.

In order to realize this vision of national development with sound STI capacity, it is necessary
for the government to have its officials equipped with knowledge and expertise in
establishing and implementing national STI policy, its action pla@&d anefficient STI
system. In most casgpolicy formulation and implementation in Sri Laskabased on ad

hoc approaches and intuition.

TheNational Science & Technology Commission (NASTEC) initiated the collaborative official
developmentassistage (ODA)project in partnership with the Science and Teclogy

Policy Institute (STERN.2017, the first customized STI Policy traipiragram2 Y &/ I LI OA
LdZA T RAY3 AY {¢L t2fA08& C2N)Ndz | wasBoyidudied R w39 5
in 2018 atSriLanka Institute of Development AdministratiddL{DA The training program

seeksto support andstrengthenthe Science, Technology, and Innovati(3iTl) policy
instrument in managing sound national R&D commercialization and innovation capability

by accegrating the technology transfers for entrepreneurshipsough contribution to

national economic growthirhe expected means of delivery of the contents of this training
program are descriptive course materials and presentations on various policy tools, R&D
planning and evaluation technigueand R&D commercialization approaches witie
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relevant case studies taken from Korédew people from Korea who are experts on the
subject mattersabovehavevisited Sri Lanka to conduct this training program.

The impementation of three major recent policies, namélational S&T Policy (2008),
Science, Technology, and Innovattinategy for Sri Lanka (201&jd National Research
and Development Framework (2016)not satisfactoryand efforts to develop such paks
were for naught Worse,the much needed outputs and outcomes expected through the
implementation of those policiesvhich weredesigned for the different developmental
needs of the countrysuffered heavily due to the nemplementation of such policiesThis
situation suggestghe lack of implementable action plans that fit or change the practical
situation (political, sociahnd economic) in the countryhemajor drawbacksf the system

are theinadequate attentiorpaidto economic gas in the formulation of action plans and
the lack of proper legal framework to make the implementation compulstmyoducing
incentivebased strategies is an alternative to avoid the current drawbacks in the system.
There may be other alternatives inttuced to Sri Lanka based Kored) éxperience.

Objectives

The objectives of thpolicy consulttion are thedevelopment of comprehensive STI policy
and action plan and formulation o& supportive institutionalframework for the
implementation of S&policies

1) Analysis of the national STI system and governance with STI policy challenges and
recommendations
2) Meetings and workshops (3 times in 2019)

3) Publication of country report to bentitled Assessment of the National STI System in Sri
Lanka



Chapter 1.Project Overview

Project Framework

The project aims tgrovide policy consultation to th&ri Lanka Government.STEPis
expected tqprovidea team ofexperts worlkngjointly with a team of local experts composed
of key stakeholders from government ministriasadeng, publicorganizationsand private
sector entities in order to develop tH&TI policy.

The mainadivities of the 2019 project are as follows: (1) assessmenthefnational STI
system (2) capacity building for STI poli@nd (3) country report.The Project strogly
recommend that the Sri Lanka participants maintainactive discussions with Korean
expertsanddrawimplications and lessons from the lectures.

[Figure 11] Project Scheme

STEPI-NASTEC STEPI-KR Policy Experts
Project Event Project Process

st st i
[1¢ Workshop] 1t Analysis Outline of
C Sl andum of Country Report

[2rd Workshop] Discussions & Draft of
Seoul, KR Comments of Key Country Report

Chapters (NASTEC: S

Presentations & Final Draft of
Comments Country Report

s )] & Project Report




2019 K-Innovation ODAProgram with Sri Lanka

4, Project Team

4.1 Kor e ReSearch Team

The researciteam from Koreais composed otwo STEPéxperts a team leader Dr.
InkyoungSunand a researcher Mr. Byung Woo Jegrand three external expertsProf. So
Young Kim fronthe Korea Advanced Institute of Science & Techno{6gyS) Dr. Kwan
Young Kim fnm the GreenTechnology Center (GCat)the Korea Institute of Sciencg
Technology (KIFBndMs. HaengmKimfrom the Korea Institute of Science & Technology
Evaluation and Planning (KISTEP).

[Table 1-11K o r eRedearch Team

Name Institution Position

Science & Technology Policy Head otthe Office of Developmer

Dr.InkyoungSun Institute (STEPI) Cooperation

Science & Technology Policy

Institute (STEPI) Researcher

Mr. Byung Woo Jeor

Professo&

Head otthe Graduate School of
Science & Technology Policy (S

Korea Advanced Institute of

Prof. So Young Kim - o .~ o Technology (KAIST

Green Technology Center (GC Senior Researché&
Dr. Kwan Young Kin  Korea Institute of Science & | Director ofthe Green Technolog,
Technology (KIST) Partnership InitiativéGTPI)

Korea Institute of Science &
Ms. Haengmi Kim Technology Evaluation and Associate Research Fellow
Planning (KISTEP)
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4.2 Sri Lankad ®esearch Team

NASTEC is responsible for this project in Srid aftke local research team workin
cooperation with he STERésearchteam.

[Table 1-2] Sri Lankad Research Team

Name Institution Position

National Science & Technolog

Prof. Niranjanie Ratnayak Commission (NASTEC) Chairperson
. National Science & Technolog
Prof. Jennifer Perera Commission (NASTEC) Member
Mr. Nimal National Science & Technolog Member
Ranamukhaarachchi Commission (NASTEC)

Mrs.D. Nandanie Ministry of Science, Technolqg Additional Secretary
Samarawichrama andResearch (MoSTR) (Administration & Finance)

National Science & Technolog

Commission (NASTEC) Senior Scientist

Dr. Kalpa W. Samarakoo

National Science & Technolog

Mr. Seyedshahmy Commission (NASTEC)

Senior Scientist
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5, Main Activities

5.1  Activity 1: Preparation of the Project

Inthe firstmonths of 2019,the STEPI teaneceiveda project concept paper from NASTEC,
which is requestng two-year policy consultation from STEPI. By communicatiitiy
NASTE@a several means includifgypemeetings, both partiesame to arunderstanding
that the general goaif the project would be to find ouhe factors hindering the successful
implementation of STI policy in Sri Lankbe avelopmentof action plans to implement
STI policies was suggested as onéhefpossible project activities to facilitate STI policy
implementation during this tweyear project.

5.2  Activity 2: Kick-off Workshop and Field Research

OnMarch 2529, 2019, the STEPI team (Dr. Chi S8orggDr. Wangdong KimDr.Inkyoung
Sun and Mr.Byung Woo Jeonjsited Colombo anteld the Kickoff meetingwith NASTEC
and other major stakeholders in the STI policy community of Sri L&hkeneeting aimed

to introduce the project andio discuss the scope and expected outputs of the first year of
the two-year projectFurthermorethe STEPI teammade severaVisits to major STI entities

in Sri Lankancluding the Nhistry of ScienceTechnologyand ResearcfMoSTR)Arthur C
Clarke Institute for Modern Technologies, Sri Kaarnstitute of Nanotechnologyand
University of Colomhd-rom allthosefield researchand interviewswith STI experts in Sri
Lanka, valuable information and da#eere collected toestablish sufficienjrounds forthe
planning of the first year of the policy consultation projeBased on the agreements
between STEPI and NASTEC rxjo@ the scope of théirst-year project, STEPI recruited
three more Korean STI policy experts and developed studies on national STI system and
governancejncludingthe STI datanechanism oKorea to shae Kored2 @xperiences and
cases with the STI po} experts in Sri Lanka.
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5.3 Activity 3: STEPI-NASTEC STI Policy Workshop in Korea

The five-member delegation from Sri Lanka was invitedttee STERNASTEC STI Policy
Workshop irSeoulKoregwhere theyparticipated in fivedayintensive programférom June
2410 29, 2019TheSri Lankadelegationto the STEMIASTEC STI Policy Workshop in Korea
consistedf two (2 commission memberasenior officerandtwo scientistfrom NASTEC.
The purpose ofl K STEBINASTEC STI Poficg NJ & \¥a8 to¥harethe experiences of
Korea and Sri Lanka in STI development and ditloeissirrent major STI policy issues in
both countries Moreover,the workshopwas expected tomprove understanding of the
current national STI system in Sri Lanka and develop stratégienore effective STI
governance.

5.4  Activity 4: STEPI-NASTEC STI Policy Workshop in Sri Lanka

From Novembr 18to 22, 2019, the STEPI tearansistingof Dr. InkyoungSun, Prof. So
Young KinDr. Kwan Young Kjivls. Haengmi Kiifvia conference calland Mr.Byung Woo
Jeorvisited Colombdao shakethe first version of their analysis on each subject of Sri lQ#ka
STI policyThe main goal of thEeTEPNASTEC BFolicy Workshop in Sri Lanikdo get
feedbackirom local experts on the Korean expé&einalysis and to discugther the policy
recommendations for NASTEC and Mo&3Rowhat to do to facilitatethe successful
implementation of STI policy in Sri Lanka. In addition, both STEPI and Ni&&gEtidbns
were encouraged to discuslse scope ofthe 2020 project in advance to prepare for an
effective start of thesecondyear project.

5.5 Activity 5: Final Report
With the dataand informationcollected from theworkshopsin both Korea and Sri Lanka

the research teanwrote a final report The content®f the report are composed of two
parts: one is a project report that focuses on the STERETEC project including its aims,
process, and results; the other partlie expert<studies on 6 Lank& &TI policies, which

deal withthe national STI systen8TI governance, and STI data mechanism in Sri Lanka,
followed by policy recommendations. The main information and critical data sources of the
analysiswere generously contributed by local experts throughout the workshops in both
countries.
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6. Project Schedule

The entire schedule of the project is as follows:

[Table 1-3] 2019 Project Schedule

Activities | Jan | Feh Mar. Apr. May | Jun  Jul Aug Sep Oct Nov. Dec
Yo W9 W9 W9 W9 WO W9 W9 W9 w9 w9 w9

Project
Preparations

Kickoff
Meeting in SL

Interim Report

Preparation of
the STEPI
NASTEGTI
Policy
Workshop in
Korea

STERNASTE(
STI Policy
Workshopin
Korea

Country Repor

Preparation of
the STEPI
NASTEC ST

Policy

Workshopin

Korea

STERNASTE(
STI Policy

Workshopin
Sri Lanka

Final Report

10
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7. Project Outputs

STEPI provasthe following deliverables:

A Deliverable 1Revisedroject proposal which was summarized in the Mobased on
the first field research and kiaif meeting in Sri Lank@larch 2019)
A Deliverable 2interimreport (June 2019)
A Deliverable 3 Programagenda forthe STEPNASTEC Sidlicyworkshopin Korea (June 2019

A Deliverable 4Presentations antrainingmaterials forthe capacitybuildingworkshop
(June 209)

A Delivferable 5 :Project report, which provides the summary of the project and the
analysis of the STI system of Sri Lanka.
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Chapter 2. Current Status
of National Policy and
Strategy in Sri Lanka

1. Introduction

TheDemocratic Socialist Republic of Sri Laska presidential republidaving gained its

independence from the United Kingdom in 1948ter the 26yearlong civil warSri Lanka
hasfinally set, asits national visionbeconingan upper middlencome country by 2025 by
transforming into the hub of the Indian Ocean with a knowletigesed,competitivesocial
market economyln its vision,Science, Technology, and Innovati{@&@Tl)are one of the
essential tools fothe country to ceate the conditionghat will realizeeconomic growth.

Despite the significant demand for globally advanced technology and products and
availability ofrelatively highly skilled human resouraasSri Lankathe fieldof science and
technologystill hasproblems oinsufficient STI resources and laclabblistic STI system to
support the countryin movingforward asan uppermiddle income country with global STI
competitiveness.In particular, he lack of technology policies and strategies for the
manufacturing sectors said to havéed tolittle incentive for the private sector to enter and
invest{ NA [ I Y1 Qa LmereR7:5% $ RA16)with dhly 1i53% 6f haluseholds
having InternetaccessThe technology service sector has long been dominated by ICT, and
there is little focus on promoting disruptive innovation technologies such as atrtificial
intelligence (Al), data miningnd other highquality technological services. The economy
needs akift toward innovative, knowledgdased business ventures.
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[Table 2-1] Country Overview with Key Statistics

Official name Democratic Socialist Republic of Sri Lanka
Capitad Sri Jayaw;e:z;pbug(aé i;;)nttri l:f,rA(\:(iJIarJ;inistrative)
Populatior? 21.67 million
Ared) 65,610 sg km (land4,630 sg km; wate®80 sq km)
Major language’s Sinhala, Tamil, English
Maijor religiond Buddhism, Hinduism, Islam, Christianity
Life expectancy 72 years (men); 78 yeafwomen)
Poverty rat@ 3.1% (poor households based on the official poverty lin
Currency Sri Lankan rupee
GDP $86.566 billion (201@st.)
GDP per capita $3,946(2019 est.)

GDP composition by sector Agriculture (7.8%), industry (30.5%), sexsi(61.7%)

US 24.6%, UK 9%, India 5.8%, Singapore 4.5%, German

Export partner3 ltaly 4.3% (2017)
Export commoditied Textiles and gpparel, tea and spices, rubber manufactU|
precious stones, coconut products, fish
i 0, i 0 i 0, o) =
Import partnerd India 22%China 19.9%, Singapore 6.9%, UAE 5.7%, Je

4.9% (2017)

Petroleum textiles, machinery and transportation equipme

Import commoditie? building materials, mineral products, foodstuff

Unemployment raté 4.4%

16

DSource: Sri Lank&tatistics (2010
ASource: CIA WorlBactbook (201p
3Source: IMF World Economic Outlook Database (2019)

President Gotabaya RAJAPAKSA, who was newly elected on November 160204,
out the relatively slow growth rate of GDP and per capita income from 207918and
emphasizedi KS AYLERNIIFyd NRfSa 27F TethoologEasil G a
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{20A8G& O6{YFINI bliA2Y0¢é AY KARBjaphHRAOWOR | t & T

This chafer introducesthe major STI policy of the country includitng STplans proposed
by the newly elected president driis new Sri Lankan governmelhtonclues with a short
history of the bilateral STI cooperation between Sri Lanka and Korea in recent years.

Major STI Policies

In 1978 the first policy statemenbn S&T for the country was developed. Thirteen years
later, in 1991, a presidential task force mandated the development of an expanded S&T
policy. This was followed by the S&T Development Act passed by the Parliament in 1994. As
stipulatedin this Act,the National Commission on Science and Technology (NASTEC) was
establishedn 1998 with the powers to function as a policy advisory body on S&T.

The earliest attempt to formulateraS&T policy in Sri Lanka was during the period 1950
1960 by the Ceylon Assation for the Advancement of Science, the predecessor to the Sri
Lanka Association for the AdvancementScience (SLAAS). In 1998;point S&T policy
statement was developed by the National Science Council (NSC) in association with SLAAS.
In 1986, a Rysidential Task Force was appointed with the mandéleokinginto all aspects

of S&T particuldy the implementation of the #oint policy objectives developed by NSC.

In 1991, this Task Force submitted a report recommending several projects@yrdns

with a view toachiewng the 7-point policy objectives. Based on this reporty 8&T
Development Bill was presented to the Parliament in 1994 and was unanimously passed as
the Science and Technology Development Act No. 11 of 1994. This Act brougreittigeth

S&T institutions under the purview tife Ministry of Science and Technology. The Act also
stipulatedthe establishment afhe National Science and Technology Commission (NASTEC)
whichwas mandated to develop policies and plans for the advancemie8&T and the
application & S&T for national developmerih 1996, prior to the establishment of NASTEC,
the National Science Foundation ()N&the successor to NSC and the Natural Resources,
Energyand Science Authority (NAREB8@&veloped ten policglements.
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well as therelevant strategies fothe realizationof the objectives.The responsibility of

to the Ministry of Science and Technology) astpeNSTP. Thuthe ministrydealing with
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National Science and Technology Policy (2008)

In 2007 NASTEC, which was established in 1998, initiated extensive consultations with the
relevant stakeholders to develop a new S&T policy. The new policy was approved by the

Cabinet oMinistersas the National Science and Technology Policy (NSitR)ts visiorof
LINPALISNRdzA Yyl GA2y 2F AOASYUGAFTAOIff @

al
economyd I & SR

dealt with two major aspectshe development of S&T in the country and the application of
S&T for national developmentheNSTP recommended 10 policy objecti{Ezble 22) as

implementingthe NSTP was vestedlthe Ministry of Technology and Research (successor

f Al

2y KAIKf & RSOSt2LISR aOWwsylayA FA O

Science, Technologgnd Research was identified as the executive arm of the NSTP.

[Table 2-2] 10 Policy Objectives of the National Science and Technology Policy (2008) in Sri

Lanka

Policy Objective 1

Foster aScience, Technology, and Innovatmuture that effectively
reaches all citizens of the country

Policy Objective2

Enhancexiene and €chnology capability for national
development, make use of science and technology expertise in
national planning process, and strengthen governamzkolicy
implementation mechanisms

Policy Objective3

Build upand progressively expand and improve the resource ba
of scientists and technologists necessary to respond to the
developmentaheeds of the country

Policy Objectivet

Promote basic, appltk and developmental researgiarticularly in
areas of national importance and priority

Policy Objectiveb

Develop, or acquire and adapt, scientific knowledge and
technologies for transfer to achiebe progressive modernization
ofallsectorsandtS§ Yy KI yOS (G KS O2dzy (i NEB ¢
world economy

Policy Objectives

Ensurethe sustainable use of natural resources for development
while protecting the environment

18



Chapter 2.Current Status of National Policy arftrategy in Sri Lank

Document,researchon the scientific basis of, and promote

Policy Objective? indigenousknowledgebased technologies

Develop a culture of innovation and Intellectual Property and

palojebice ensure the protection of Intellectual Property Rights (IPR)

Ensurethe quality standards of Science and Technology
Policy Objectived | Ingitutions, productsand services to achieve national and
international recognition

Promote the application of Science and Technology for human
Policy Objectivel0 | welfare, disaster management, adaptation to climahange, law
enforcement anddefenseto ensure human and national security

Source:National Science and Technology Policy (2GD8)

In 2009, NASTEC developédiveryear (2011 2016) action plan fathe implementation of
NSTHollowing extensiveconsultations with all S&T institutions, scientists, technologists,
academic communityand administrators. This plan was formulatednsidemng the
mandates of the S&T institutions coming under the purview of all miniduesvasnot
implementedas well

Science, Technology, and Innovati&@trategy for Sri Lank2011-2015

Subsequently, the S&T Matiiy, recognizinghe important role of science, technolognd
innovationsas key to winning the economic watevelopedhe Science, Technology, and
Innovaion Strategy 201%; 2015 (STIS) withgioritized course of action based on the NSTP
(COSTI, 2010y his strategic plan had four goals and a totébofteen objectives(Table 2

3). All these objectives are in agreement either totally or partly withM&TPso theSTIS
could be considered a mechanigonimplemeningthe NSTP. The implementation of STIS
2011 ¢ 2015 came with a newly established Coordinating Secretariat frience,
Technology, and Innovatid@OSTI) set up with considerable investment by the State.
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[Table 2-3] Goals and Objectives of the Science, Technology, and Innovation Strategy for Sri
Lanka 2011-2015

GOAL 1. Scienc&€echnologyand Innovation forEconomidDevelopment

Objective 1 Advanced Technology Initiative
Objective2 Import replacement by strategic production and social activities
Objective3 Techneentrepreneurship Initiative

GOAL 2A World-class National Research and Innovation §&btem

Objectivel S&T Governance
Objective2 Attract, build and retain Fiman Capital
o Science and Technology infrastructure and services moderni:
Objective3 o
Initiative
Objectived Investment in R&D
Objectiveb International Partnerships

GOAL 3Towarda Knowledge Society

Objectivel Science for All Initiative

Objective2 Attract sudents at all levels to science

Objective3 Technology, R&Rnd innovation in industry and businesses
GOAL 4. Ensuring Sustainability

Objectivel EconomicSustainability

Objective2 Environmental Sustainability

Objective3 Social Sustainability

20

SourceSciere, Technologyand Innovation Sategy for Sri Lanka 202015 (2010), p. 9.

National Research and Development Framework (2016)

In 2036, the Ministry ofScience, Technologgnd Research and NASTEC formulated the

National Research

and Developmémamework(NRDFjo align the activities of the S&T

communitywith the national developmengoalstoward a knowledge economy driven by

Science Technology, and InnovatiofThis plapwhich wasdesigned for anediumterm
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R&D framewo] = ARSYGAFASE adSy F20dza FNBlFa GKI
community along with terforms ofinterventionsto address issues and problems (NRDP,
2016, gpbp U D€

The ten focus areas identifi@dthe NRDFare: 1) Water 2) Food, Agriculturegnd Nutrition

3) Health 4) Shelter5) Environment6) Energy7) Minerals8) Apparel Industry) ICT and
Knowledge Servigeand 10) Basic Science, Emergihgchnologies and Indigenous
KnowledgeMeanwhile the first five focus areas are proposed in order to address societal
challenges and improvwée societal welbeing of the countryandthe last five focus areas
are selected witlihe aim of economic devapment.

The ten possible forms of interventions to foster the ten focus astmweare: 1) Policy
Formulation 2) Pure and Applied Resear&) Promotion of Innovationd) Application of
Nanotechnology5) Application of Biotechnolog) Application ofndigenous Knowledge

7) Testing, Standardizatipand Accreditation and Assurance of Intellectual Property Rights
(IPR; 8) Capacity Building) Application of Information Communication Technologieg{ICT
and 10) Popularizatiordlong with the ten focus arsathe ten forms of interventions can

be combined depending omassue ora target; its 10 X 10 makipresents a hundred
possible approachésr policy action.

Technology and Digitalization Chapter in Vision 2025

In the Budjet proposals for 201@he Minister of Financetatedthus:d h dzNJ A y @S & i Y S
Science, Technology, and Innovatias failed to keep up with the growth in GDP. Its impact

is evident in the low percentage bi-tech value addition to our manufactured exp®
(0.9%)andpoor contribution of patents andesearchbased services and industries to our
economy. This has to change rapidly if our economty e led by innovation. We expect

hi-tech manufactured export$o constitute at least 10% of our exporty [2020¢ The

Minister further saigd @ L LINR tinip up & NatiGhdl InnovatiorCenter (NIC)at the

Ministry of Science, Technology and Research, which will manage the Innovation
Accelerator Fund set up as a revolving fund. It is proptssdRs. 100 milliobe allocated

as seedcapital to thisCenter andanother Rs. 3,000 million be provided wellwithin a
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period of 3 years

This is a most encouraging and significant devekgnoward the promotion of SI'
activities, which can also lseen as the implementation of the second policy objective and
the 1st strategy of the NSTP, which recommended the progressive increase of investment
in S&Thy up to 1.5% of GDP by year B)Inadequate investment ST was one of the
impedimentsto implementing the NSTP. The alidion of funds for specific Bdctivities in

the 2016 Budget removes this impediment to some extent. It is now the responsibility of all
stakeholders including the Ministof Science, Technologgnd Research, S&T institutions

and most importantly the scientists and technologiateng with S&T administrators as well

as researchers in S&® make use of the allocation for ST&I with maximum determination
for the development of the country.

STIPolicyProposals of Newly Electdéresident Gotabaya Rajapaksa

President Gotabaya Rajapaksavas elected on November 16, 2Q1and a new
administration started immediately after higctory inthe presidential electionAsthe most
promising presidential candidate, Presidétdjapaksaroposed the ten key policig$able
2-4), one of which A &echaologyd | & SR  aEMphas&ifighatthe country should
integrate technological innovation with every sector in thé!Zentury, he and his team
proposed fourprograns. 1) Global Innovatin Huly 2) CitizenrCentric Digital Government

3) Digitally Inclusive Stankaand 4) IT Entrepreneurship. In particular, the new president
stressedil KS dzAS 2 F ad(gT, Qnifci& intellijéhce ¢AK,ABjbEchnology,
Robotics, Augmented RBky, Cloud Computing, Nanotechnology, and 3D Printing
(Rg LI 1 & = H A wm o Ihe ihddvativevaétivitiasst M@ @lzba Innovation Hub.
Given the significance @he digital transformation of society, he algminted out new
digital infrastructure such dsgh-speed optical transmission system, higgeed 5G mobile
broadband system, mobile payment systeor crossborder epayment system. It is
proposed that the number of software engineers gmagranmers be increasedip to
300,000 by 2025yith the knowledge process outsourcing and business praméssurcing
industry in the countryo recordtrade profits of USD 3 billion by 20@8ajapaksa2019, p.51)
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[Table 2-4] 10 Key Policies of President RAJAPAKSA

Priority to National Security

Friendly, Noraligned, Foreign Policy

An Administration Free from Corruption
New Constitution thaFulillsthe Peopl® a 2 A a4 KS &
Productive Citizenry and Vibrant Human Resosirce

PeopleCentricEconomic Development

TechnologyBased Society

Development of Physical Resources

O 0 N o g b W DN

Sustainable Environmental Management

=
o

DisciplinedLawabiding andValesbasedSociety

Source:Rappaksa (2019), p.2

In his higher education policy proposals, the new president also puts high priority on the
production ofésmart technocratg. Given the current serious problems of brain drain, his
proposal to incease higlkr education institutest including new technicaluniversity
colleges,dfour institutes affiliatedwith the Ceylon German Technical Thadn Institute
(CGTTé)to be estdlished (Rmpaksa, 2019, p.22) shows his strong intentioof creating
aninnovative culture within the country where globally comgigé talents can be raiseid

work andhavinga highly paigcreative labor force
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International STI Cooperation

STl Agreements and MoU for International STI Cooperation

According to the Ministry of Science, Technolegyl Research, the country hasintained
international cooperation in the field of STI with India, China, Thailand, Pakistan, Cuba,
Russia, Iran, and South African through Mol followingis alist of international STI
cooperation agreements of the Kistry of Science, Technolggnd Research in Sri Lanka
with other countriegasof June 201

[Table 2-5] International STI Cooperation of Sri Lanka

Country MoU/ Agreement
MoU on ceestablishinghe ChinaSri Lankdoint Laboratory on
China Biotechnology
MoU on ScientistExchange Program with K A i€l of Scienc
andTechnology
MoU on Sciencand Technology cooperatiog A (i K Mimigay-oQ
Cuba . )
ScienceTechnologyand Environment
India Agreement with theGovernment of India in the field of Science an
Technology
ran MoU with the Government of Iran o&cience, Technology, and
Innovationcooperation
Pakistan MoU on cooperationin ScienceTechnologyand Innovation with
t I 1 A Ministry d@&ciencand Technology
. MoU on Sciencand Technology cooperatiog A (1 K WidEatry of
Russia . )
Education and Science
. MoU on Scientific and Technological cooperation withK I A £ |y
Thailand o :
Ministry of Sciencand Technology
. MoU with the Government of South Africa on cooperation in the
South Africa ) .
fields of Science and Technology

1 This section is written based on the presentation gddmNandanie Samarawickrama, Additional Secretary of the Ministry of
Science, Technology, and Research, during the 201H$ASPEC STI Policy Workshop in Seoul in June 2019.
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Country MoU/ Agreement

Discussions with Ecuador, Belarus, Latvia, New Ze&hwnia
In Progress Vietnam, Georgigand Indonesia have been initiated for STI
collaborations

SourceSamarawickrama (2019)

The following are progranm bilateral cooperation ofhe Ministry of Sciencelechnology
and Research in Sri Lanka

Indo-Sri Lanka joint research program

IndiaQ &ienéfic and research fellowshgyogram
Research program dhe safe use o€ChrysotileAsbestos
CERN and CMS Collaboration

NAM S&TCenter

BMISTEG Finalized the Memorandum of Association (MOA) to establish the
BMISTETechnology Transfer Facility

UN-CSTD STI Policy Review

Bilateral Relations Between Korea and Sanka

The bilateral diplomatic ties between Korea and Sri Latdeéedin 1977. The employment

of Sri Lankas in Korea was first started in the early 1990s. Since then, the areas of
employment have been gradually expanditafday,there are about 25,000r3_ankans in

Y2NB I @ & C2 N)Y S NI nadel stateR/iSiyfdiKorea in2Q Hitlr 173 darsThe

following yearKorean Prime Minister Hongwon Chungde an official visit to Sri Lanka for

GKS FANRG GAYS o051 Afe C¢3X HaAamMnUéE AY HAMO®

The aid from Koret Sri Lankavas roughly about)SD 80 million per yeaand most of the
aid went to the improvement of water supply and roladilding in remote areas (Daily FT,
2014).In the education sectotthe Korea International Cooperation Agen¢§QICA) has
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implementedseveral aid programs to modernize and upgrdle facilities of technical
colleges (i.e. Technical College at Gampaha and Kurunegala Technical College) and
vocational training centers (i,@Orugodawatta) and provided training programs for senior
administrative officers at the Department of Technical Etlanaand Training (Daily FT,
2018).

When it comes to STI bilateral cooperation between Korea and Sri Lanka, the first official
cooperation was initiatedby the agreement on Scientific and Technological Cooperation,
which was signed on May 25, 1994 in Seoul. The Ministry of SciencentCRFuture
Planning of Korea, which was the counterpart ministry in Korea at that time, and the
Ministry of Science, Technologgnd Research were engaged in finding mutual areas of
cooperation.

In 2017, NASTEC undeNJA  [Minigtiy bf Qaence, Technologgynd Research requested
STEPI to provide a customized training program for STI stakehalde®&T| policy
development and R&D commercialization mechanisms by submétiRgpject Concept
Paper.The following year, a special workshop on capacity building in STI policy formulation
and R&D commercialization commenced in Colombo in May and June wilfERA®/ith

the success of the workshop, STEPI and NA$&EE launched a two-year policy
Oz2yadzZA GFrGA2y LINRB2SO0 2y GUKS AaLYLNRGSYSy
CNIYSG2N) € AY HAMDPOD
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Chapter 3. Sharing Korea’s
Experiences and Analyzing
STl System in Sri Lanka

1. National STI System

Prof So Young Kim (KAIST)
1.1  National STI System of Korea

1.1.1 Why Koreato Benchmark?

South Korea is touted as one of the most innovative countries that successfully transformed
itself from a poor agricultural economy to a modern industrialized country. It has topped
. fE22Y0SNH Lyy20FGA2Yy LYRSE ¥ 2 Nhavaive nalioh.E (0 K

[Figure 3-1] Country Rankings on Bloomberg Innovation Index 2019

World’s Most Innovative Economies
South Korea, Germany lead the index in 2019

Innovation score
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In light of the indicators used for Bloomberg Innovation Index (e.g., R&D intensity,
manufacturing valuedded, productivity, higitech density, tertiary efficiencygsearcher
concentration and patent activity), it is not surprising that South Korea ranks top on this
AYRSE® {2dz2iK Y2NBlI Qa ws5 SELSYRAGANBE | a |
manufacturing valué RRSR A a (GKS ¢2 NI RDaanks BitdiRfiteRon ¢ K S
most other indicators.

[Figure 3-2] Gross R&D Expenditure as % of GDP
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Source: UN ESCAP (2018)

However, looking from the historical perspective, this achievement is miraculous. Arising
from the ashes of the war (Korean War, 1950~53), South Koreafound itself one of the
poorest countries in the world in the 1960s. Its per capita income was only $8355

Indeed, General Douglas MacArthur, the commander leading the UN Allied Forces during
the Korean War, is said to remark that it would take at least 100 years to rebuild the country.
Even after fifteen years, its per capita income remained as $94a6i, Just one dollar less
GKFY YSyel Qa LISNI OFLAGE AyO2YSd ¢KS 62NIR
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times higher than those of both countries. In 2017, just five decades after, however, Korea
went ahead of other countries with its per capitecome $29,743, far exceeding the world

I SNF IS LISNJ OFLIAGI AyO2YS 2F bPmnanItnmd YSy
hand, still lags far behind, which is common to many-des&loped countries (LDCs).

[Figure 3-3] GDP per Capita Growth of Korea, Low Income and Middle Income Countries in
1960~2018

GDP Per Capita (Current US$)

35000

30000

25000

20000

15000

10000

5000

0 I
O NS OO AN OWOONT OO ANT O VOANTO0ON < ©O©
O O O O ONNMNINMNMNNMNNMNMNMNOOOWWWWWOOOOOOOOOOOOOO ddddd
DO OO OOOOO OO O OO OO OO OO OOOOOO OO
™ A A A A A AN AN AN ANANNNANN N
= KoOrea, Rep. Low income Middle income

Source: World Bank Wid Development Indicator&019

Much has been written about why South Korea made such an exceptional success in
economic development (Amsden 1989; Haggard 1990; Wade 1990; 10&#; Woe
Cumings 1999). One of the critical factors commonly identified in these studies is-the so
called heavy and chemical industrialization (HCI) drive initiated by the government.
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[Figure 3-4] Major Export Products of Korea

Semiconductor -

Export Commodity
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&R
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Source: EDGR015)

HCI required massive investment in both capital and technology, which would only have
been possible with substantial lofigrm planning of the government. Indeed, the Korean
government introduced a series of the Fiyear Economic Development Plan from 286
modernize its economic structure. The Technology Development Plan was introduced in
parallel with the Fiverear Development Plan, for the implementation of the latter was not
impossible without upgrading technological capacity and the workforce withpgy
technological skills.

The next three decades have witnessed a dramatic change in many indicators of South
Y2NBI Q4 SO2y2YAO LISNF2NXIyOSs O02fftSOGAQSE
GKAOK OdzZ YAYIGSR Ay { 2dzik Mi2kNHIF GGiA TyR Y ASERA Al
2FFAOALFET NBO23AYyAlGA2Y Fa | RS@GSt2LISR O2dz/i
economic success as the best example of-&&En fasttrack industrialization and
modernization. Entering OECD Development Assistanceni@@a (DAC) in 2010, South

Korea has become virtually the only country that succeeded in the transition from a
recipient to a donner country. As this transition was underpinned by the remarkable growth

of its capacity ocience, Technology, and Innovat{&Tl), numerous requests and efforts

are being made these days to benchmark South Korean experience of building the national STI capacity.
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1.1.2 What to Benchmark from Korea?

According to the vast literature on the national innovation system (NIS), STltgapacit

simply the result of research and development in S&T. In fact, the NIS literature has grown

to understand the complexities and uncertainties in the evolution of STI of a given system
of actors and institutions (Freeman 1987, Metcalfe 1995, LUhti982, Patel & Pavitt 1994).

[Figure 3-5] Various Definitions of NIS

of institutions in the
public and private sectors whose
activities and interactions initiate,
import, modify and diffuse new
technologies (Freeman 1987)

National institutions,
structures and competencies that
determine the rate and direction
of technological learning (Patel &
Pavitt 1994)

Elements and relationships
interacting in the production,
, and use of new and
economically useful knowledge
(Lundvall 1992)

Set of Institutions which
jointly and individually contribute
to the development and diffusion

of new technologies (Metcalfe
19995)

Of particular note is the complex feedback mechanisms and dynamic relations of innovation

actors and institutions, as opposed to theled linear model of innovation that sketch

STI process as a edeectional development from basic research to applied technology to

innovation (Godin 2006). One of the béstown depictions of NIS clearly shows intricately

linked subsystems that comprise NIS as well as complex feedback loogdsfertnt

components of each system (OECD 1999). What is notable is that STI capacity is a result of

numerous factors interacting with one another and thus hardly reducible to R&D input or

the existing stock of knowledge. That is, STI caphuaitging reqiires a sincere appreciation

of difficulties in coordinating different sections or segments of the system and negotiating
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among various actors with often conflicting interests.

[Figure 3-6]OECD Framework for Management of NIS
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¢CKS bL{ FLILINRIFIOK UGUKSNBF¥F2NB KSfLA G2 ARSyl
development with a realistic understanding of what can be applicable in a local context and
what cannot. The following list of inquiries for each innovation actor pogiteshe of the

recent NIS studies (Herkert et al. 2011) can help to sort out the questions to ask in learning
about the NIS system of Korea and categorize the elements of benchmarking. The next
section describes the national STI system focusing on thadktess within the public sector

and the coordinating mechanism of national STI policy.
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[Figure 3-7] Inquaries for Each NIS Actor

Research (universities & research Education (universities and Market (companies, consumers)
institutes) professional associations) Are there articulate demands for
Who develops knowledge? Are educational needs met? innovation?
\Where are knowledge producers Is university-industry collaboration To what extent do private companies
located? effective for generation and provide demand in relation to the
How much knowledge is produced? absorption of skilled labor? public demand?
Policy (government) Intermediaries (banks, consultants, etc.)
How big is the variability of policy goals? Which parties try to engage collaboration
What kind of policies, regulations or programs are between different parties?
there as to new technologies? Do intermediaries provide information facilitating
How reliable is the policy? knowledge exchanges?

Source Herkert et al(2011)

1.1.3 Key NIS Actors and Mechanisms of S&T Coordination in Korea

The most salient government actor of the Korean NIS is the Ministry of Science and ICT,
MSIT (previously the Ministry of Science, Innovation, and Future Planning, MSIP).Some
ministries¢ Ministry of Trade, Industry and Energy (MOTIE) and Ministry of Eda¢&tOE)

¢ take more significant roles than others in STI capdaiilding in their tasks of industrial
technology development and human resource management, but it is clearly MSIT that takes
precedence over the matters of R&D.

[Figure 3-8] Government and Public Organizations Relevant to STI in Korea as of 2015
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(Prime Minister)
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(Program Evaluation)
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Ministries
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vk KEIT (Project Evaluation/Industry) (Project Evaluation)
Organisations KETEP (Proiect Evaluation/Eneroy
(Project Evaluation/Energy) KRCF (13 GRIs)
ISTK (14 GRIs)
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Major publicsector stakeholders of the national STI system of Korea are also formed around
a{L¢d ! fGK2dzAK ¢KS t NBaARSyiQa hFFAOS | yR
above MSITthe actual process of S&T policy implementatpmrespecially dayo-day
operation and handling of S&€lated issues is essentially undertaken by MSIT.

[Figure 3-9] Major Public-Sector Stakeholders of National STI System of Korea

Office (Blue
House)

National
Assembly

Ministries

Ministry of
Science
and ICT

Research
Performers
(universities,
GRils,
companies)

Ministry of
Strategy &
Finance

S&T
Organizations
(KOFST,
KAST, etc.)

What isinteresting about MSIT is that while it is a ministry having S&T as its jurisdiction, it
also has to review and evaluate R&D spread over multiple ministries. This dual role of MSIT
gives rise to a tension in the coordination of national ST policy, wiaislpart of the reason

that the government has made sustained effort to create an institutional framework to
coordinate multiple actors of STI within the government. The topmost organization in
charge of national STI policy coordination is the Presidekdiisory Committee on Science

and Technology (PACST), mandated to provide consultations for the President in regards to
national S&T, strategies for S&T development and other directions for major STI policies.
Before 2017, PACST was largely confined t@atiwsory role, but with the merger of the
National S&T Council (NSTC) it has become-#efidied organization taking the roles of
advising and deliberation
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[Figure 3-10] 2017 Merger of PACST and NSTC

‘ PACST
PACST (advice) NSTC (deliberation) Gonoral Advisory Dliberative
Meeting Council Council

Now PACST is run on two groups. One is the Agh@mincil comprised of civilian members
together with the President as a chairperson, which runs three subcommittees on S&T
infrastructure, S&T innovation, and S&T and society. The other one is the Deliberative
Council that examines and determines morenteto-earth issues of STI, such as R&D
funding allocation, R&D program planning, S&T workforce policy, and regional S&T policy.

Most civilian members comprising PACST are prominent scientists and engineers, yet the
composition of civiian members has clgaa significantly across the government. In
particular, with the new administration in 2017 that took over the government after the
impeachment of the previous president, some of PACST members are now replaced by
younger and earbgareer researchers (evén I NJ RdzZF §S &dGdzRSy (i FTNRY
bestknown S&T university).

Another notable change in the recent governmental coordination mechanisms is the revival
of S&T Ministerial Roundtable in 2018. Two governments ago (i.e., during the RohMoohyun
administration, 2003~08), this Roundtable was created to coordinate national R&D
programs spread across government ministries and thereby strengthen the linkages among
ministerial R&D programs. Presided by the Prime Minister and attended by all ministers of
the ministries conducting R&D, the Roundtable develops govermwald strategies to
implement R&D innovations craessitting the jurisdictions of multiple ministries. While the
coordinating role of this Roundtable is apparently similar to that of the Deliver&ouncil

of PCAST, what is distinctive about the Roundtable is that it is comprisedrabsipfficials

of each ministry related to S&T and therefore has stronger implementation power.

In its effort to strengthen R&D innovation, the S&T Ministermlriritable presented a step
by-step blueprint for the future orientations of national R&D innovation through its National
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R&D Innovation Plan announced in 2018.

[Figure 3-11] Step-by-Step Scheme of the National R&D Innovation Plan

Past Current Future
RAD Gov-driven, Short-term, Human-
Suoport Catch-up Efficiency- centered R&D
UPPO R&D driven R&D Ecosystem
. Upgrading
R&D Univ-Ind-GRI i National
Capacity Innovation | mfc?'.r o Innovation
Capacity
: Social Outcomes
R&D Development of Advancing S&T (jobs, quality of
Output Major Industries Levels “féq tc)

1.1.4 Challenges to the National STI System in Korea

Despite the extraordinary success of South Korea in its economic transformation backed by
the development of indigenous STI capacity and sophisticated mechanisms of S&T
coordination, several challenges remain for it to takeagfin to a more advanced system

of STI.

One of such challenges is the effectiveness of thl@sof f SR G LIA Ol Ay 3 GAY Y
has long characterized priority setting of the governmental R&D planning. This strategy has

long been taken for grantedorf South Korea faces lack of resources and therefore has to
GaStSOG yR F¥20dza¢ AGa& fAYAOGSR NBaz2daNDSa
arising among innovation scholars of the Korean S&T community is whether this strategy is

still valid gien that the private sector is becoming more vibrant anetaxolate with latest
technological capacities. Since the existing coordination mechanisms of STI are mostly
governmentdriven, it will be a big challenge for Korea to come up with an equally
producive way to align and arrange innovation activities of the private sector with the
supposedly national goals of innovation.
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[Figure 3-12] "Select and Focus" Strategy of STI of Korea
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Source Jang2018)

The next challenge is how to promote basic saenapacity, given that much of the

previous effort to support S&T is lgided to quick and easy development of applied
technologies rather than building scientific bases of fundamental innovation. Indeed, one of

the Nature commentaries published in 2018 p Yy 1 SR 2 dzi G KS & SNXR 2 dz&
R&D funding for basic vs. applied research. In a sense, the orientation of the existing STI
system towards application should be historically understood, for South Korea facing the
RAESYYl 2F GoaygWNYyAAYEDLYH YNRN] Siaéd KIFIR (2
Mppy 0@ |, SG SAGK {2dz2iK Y2NBI y2¢ GF1Ay3a (K
country, it is time to revisit this historical legacy of the national STI system.
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[Figure 3-13] Application-oriented R&D Funding of Korea
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Source Zastrom2016)

Thirdly, while the coordination of STI seems to be working well with the S&T Ministerial
Roundtable (at the ministerial level) and PCAST (at the top governmental level), the
continuing fragmentatiorof funding agencies that distribute government R&D funding is a
big problem that rardandHile researchers are pointing out as one of the hurdles for quality
driven research. Almost every ministry doing R&D has its own funding agency, which has
often led b redundant funding as well as inconsistent rules. Lately, the government-has re
organized those ministerial funding agencies, which reduced the number of funding
agencies from 19 to 12 and unified the R&D funding rules. Yet more effort is expected to
cometo increase the efficiency of R&D funding management of these agencies.

Finally, there have been calls to revisit the existing national R&D evaluation, for it is too
much driven by quantitative performance so that innovations taking long time are hard to
bear fruit under the current system of R&D. The government has recently introduced
reforms in the way governmertinded R&D programs or projects are selected (ex ante)
and evaluated (ex post); for example, thecadled honorable failure policy was introckd
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in 2017 to exempt researchers pursuing highly challenging goals from future funding
penalties if they fail to produce expected outcomes. However, it may take longer than
expected for qualiydriven evaluation to take root, for the quantity orientatiohexams or

tests is more or less culturally ingrained in Korean society. Then, the government would
have to take more proactive measures to convert its existing system of STI review and R&D
evaluation to a truly professional one that encourages figkand highreturn research.

[Figure 3-14] Challenges to R&D Evalutaion in Korea

Exante Expost
evaluation evaluation ~eform
: Lok N / Reforming

/ Reforming feasibility :

A Y EC . program/project
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1.2  National STI System of Sri Lanka

1.2.1 Understanding the Socioeconomic Context

The national system of STI of any country needs a basic understanding of the socioeconomic
context surrounding the actors and institutions that comprise its STI system. The following
LINBaSyda + {2h¢ Fylfteara 2F {NAR [yl Q&
system.

[Figure 3-15] Summary of SWOT Analysis of Sri Lankan Socioeconomic Conditions

W ®) T

S

Relatively high per capita ‘ : : Political/feconomic
e Small domest\c mark.ets Qeographm I.ocatlon instability
High literacy Exam-dr,ven ec.iucatlon Climate & environment Inefficient legal system
Low science literacy Natural resources Poor infrastructure

English proficiency

First of all, Sri Lanka is a relatively wealthy country in the region where it is located. It is one
of the two richest island countriesin South Asia. Although Maldives shows the highest level
of per capita income in the region, it is a tinyuotrydependent mostly on tourism. In
contrast, Sri Lanka with the population of 2.2 million and significant natural resources aims
to become a knowledgbased, exporbriented Indian Ocean hub.
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[Figure 3-16] GDP per Capita of South Asian Countries in 1960-2018
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Sri Lanka experienced relatively high rates of per capita income growth in the early half of
the 2010s (7~9% between 2010 and 2013) but recently the per capita income growth rate
has slowedlown to 2%. However, according to the IMF that agreed to extend its 2016 loan
of $1.5 billion to Sri Lanka, real GDP growth of Sri Lanka is expected to improve about 3.5%
this year.

[Figure 3-17] Sri Lanka's GDP per Capita Growth

GDP Per Capita Growth (%)

Source: Worled Bank World Development Indica(@64 9)
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[Figure 3-18] Real GDP Growth of Sri Lanka and Other Economics
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Sri Lanka has a highly literate population with the 96.3% of adult literacy, which is far above
the world average. Although English is spoken by 1.8% of the population, it is widely used
for official and commercial purposes.

While relatively high incoméevels, high literacy rates, and English proficiency provide
favorable conditions for investment in and performance of STI, Sri Lanka suffers from
notable weaknesses. It has a relatively small domestic market so that manufacturing and
services requiring @nomy of scale and aiming global competitive advantage cannot grow
only targeting the domestic market, which is indeed the main reason for its goal to
transform itself into expororiented economy by 2025 as declared in its Vision 2025.

Despite the relati@f @ KA IK € AGSNI O& NIGST {NR [lyllC
exams testing memories rather than programs promoting curiosity and creativity. Coupled

with low science literacy rates, such exdniven education exacerbates the recruitment of

the best and brightest into science and engineering.

.St GKSNB I NB2LILRNIdzyAGe FFOG2NAR OKIFNF Ol SN
conditions. Its geographic location together with deep harbors has made it a strategic place
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since the time of tk ancient Silk Road. Sri Lanka is also abundant in natural resources such
as limestone, graphite, mineral sands, etc.

l'a F2NJ GKNBIFG FILrOG2NERXZ GKNBS LINRdeddwa aidl vy
war ended in 2009, there still exist sorpeckets of instability. Second, its legal system is
criticized for the lack of fairness and efficiency. Indeed, according to BTl Transformation
Index by Bertelsmann Stiftung (a German 4poofit foundation promoting
entrepreneurship and futur@riented saiety), the political and legal dimensions (such as
rule of law, stability of democratic transition, and political and social integration) turn out to
be performing poorly compared to other sectors of Sri Lanka

Lastly, deteriorating infrastructure pos@sS NRA 2 dza OKI f € Sy3aSa G2 { NA
a knowledgebased economy. In particular, although Sri Lanka has the highest road density

in the region, its road and transport infrastructure, the very backbone of economic and
social development, is polgr managed due to the lack of coordination and alignment
among the relevant ministries and provincial councils.
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[Figure 3-19] Sri Lanka's Rank on BTI Transformation Index
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1.2.2 STI Performance of Sri Lanka

Poised to become an upper middiecome country with the strengths and opportunities

described above yet facing a number of challenges to the upgrading of its socioeconomic

systems due to structural weaknesses and threats, Sri Lanka is in great need folltak

advantage of the potentials of science and technology. In particular, many of its Vision 2025

plans and initiatives (e.g., digitization, modernization of the plantation sector, new export

oriented trade policy) requiresubstantial indigenous STI lo#ipes. It is thus crucial to

examine how Sri Lanka is performing in its STI sector in terms of input and output in order

to gauge its current STI system and identify areas of major improvement.
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a) S&T Input

Two of the most important inputs into S&T arenfling and personnel.As for the funding,

the data for gross R&D expenditure (GERD), the standard measure of national spending for
{9¢> A& NIGKSNI &aLI NBRS FYR 2F0Sy AyO2yarais
World Development Indicators litNA [ I Y1 F Q& D9w5 RIFGlF FTNRBY ™
are available. The National R&D Surveys of Sri Lanka, first undertaken in 1996 by NARESA
and NSF since then, also contain limited data on GERD and show some discrepancy from the
World Bank data. Yethat shows up in common is that GERD is quite small, remaining only

at the rate of 0.1% of GDP. Even compared with other South and Southeastern Asian
countries (India; 0.63%, Pakistan0.25% Thailangn ®c 0’2 = F2NJ SEl YLIX S0 =
is too small riative to its level of development. It should be noted that virtually all
developed countries devote more than 1% of their GDP to R&I[Q AJ®%, UK 1.70%,

Germany 2.88%, France 2.23%) and especially those countries of historically successful
econonic transformation have spent more than 2% of their GDP for R&D (dehaB8%,

Republic of Korea4.23%, Singapom@2.20%).

[Figure 3-20] Gross R&D Expenditure (GERD) as of % of GDP (World Bank vs. NARESA/NSF

Estimates)

GERD as % of GDP
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SourceWorld BankK2019)

As for personnel, the number of researchers in R&D is lately showing stagnation in Sri Lanka,
which is in notable contrast to two other Southern Asian countries that have seen a rise in
the number of R&D researchers outpacing Sri Lanka in large margies. &dimpared to
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other Asian countries (Chirgal, 036, Japan 5,231, Malaysig 2,261, Republic of Korea
7,097) as of 2015, the number of ttithe equivalent (FTE) researchers per million people
in Sri Lanka is oniy06, which is extremely small.

[Figure 3-21] Researchers in R&D-Sri Lanka, India, and Pakistan
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A close look at the composition of Sri Lankan scientists conducting R&D reveals that the bulk
2F wg5 A& LISNF2NNX¥SR o0& (UK2AS ¢ Aséska gedt OKS T 2
OKFftfSyasS G2 GKS dzZLJANIRAY3I 2F {NR [FYyll Q&
aO0ASYydAaGa GKIFIG é62ddR SR {NA [FYyllF Q& &2«
knowledge and skills to various problems at hand that 8kadrasociety is facing.

How these researchers and scientists are distributed across different fields is also an
important indicator for strategic commitment of the national STI system. The data
from the National R&® Surveys for two years of 2014 and 2015 show a slight increase
(from 19% to 23%) in the share of R&D scientists of engineering or technology
backgrounds, but natural scientists and agricultural scientists together take up a half
of all R&D scientists. Gam that many dowro-earth projects of various sectors
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require engineering problersolving, there is a clearly urgent need for more

engineers and eperts of technological skills.

[Figure 3-22] R&D Scientists by Degree

Distribution of R&D Scientists by Degree (%)
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SourceNSK2015)
[Figure 3-23] R&D Scientists by Field
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b) S&T Output

Turning to S&T output, two of the most common indicators are scientific papers and
technological patents. SCI publications of Sri Lankan scientists shows generally an upward
trend, though with a bibf slowdown in recent years. It is notable that this growth has been
accompanied by the growth in publications-@othored with foreign scientists. When
compared to the level of R&D expenditure and the number of scientists, the volume of SCI
publicationsseems to be growing in tandem with the increase in funding and R&D personnel;
yet the elasticity of the publication to R&D expenditure does not seem to be large, as seen
in the period ¢ 2013-15.

[Figure 3-24] Trends in SCI Journal Publications by Sri Lankan Scientists
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[Figure 3-25] Trends in SCI Journal Publications, R&D Expenditure and R&D Scientists
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As a form of intellectual property, a patent contains technical information of a given
invention, andtherefore the volume of patent activities is considered to be a critical
indicator of technological progress. The World Bank data show a significant rise in patent
applications by both noresidents and residents starting from the late 1990s. More
recently, patent applications by residents have caught up with those byresidents,
implying more booming activities of in@igous technological inventions.
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[Figure 3-26] Patent Applications in Sri Lanka \
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Looking into the composdn of patents registered during the years of 2013~2015, patents
for chemical products turn out to take about 30.9% of the whole patent registration,

followed by process technologies (12.9%) and drugs/cosmetics (12.1%). Patents related to
ICT, agriculturegand energy saving also take about 5~6% of all patent registrations.

[Figure 3-27] Distribution of Patent Registered by Categories in Sri Lanka
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If patents and papers represent the direct output ofTS&ctivities, actual outcomes of S&T
investment would come in the form of market products and services or social improvements.
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One of the wetknown indictors in this respect is the portion of high technology exports in
manufacturing export. Indeed, muchi 8&T capacity is transformed into higgthnology
export in advanced countries, as seen in their large shares oftdeghology export in
manufacturing export (e.g., US22.9%, UK, 22.7%, France 25.7%, Germany 16.7%,
Japan 18.4%, Korea31.1%, Sigapore¢ 50.9%, on average between 2007 and 2017
according to the World Bank data).

It is thus important to check how Sri Lanka is performing in this regard. While Sri Lanka and
Maldiveshave the highest per capita income in the region, India surpaskéseabther

South Asian countries in higlch shares of manufacturing export, which ranges around
7~9%.Sri Lanka is also behind Pakistan, which exports around2% of manufacturing products
as high technologyitems. Notably, India and Pakistan are the twotroes! in the region
spending more of their GDP on R&D than Sri Lanka, which reaffirms a link between
investment and outcome of national support for S&T.

[Figure 3-28] High-Technology Exports of South Asian Countries
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Another indicator implying S&T output is the performance of the country in product space.
The more developed a country becomes, the greater portion of its exports would be
occupied by higiech products. In one of the rare analyses comparing product space
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changes over the three decades, the World Bank country report on Sri Lanka (2016)
compares Sri Lanka and Thailand, finding very little change in major exports in the former
despite the opportunities created by foreign direct investment and regional intiegra
which is in big contrast to Thailand that expanded significantly @lectronics and
machineries.

1.2.3 Key Actors of the National STI System

The national innovation system approach as previously reviewed gives due credit to
complex and dynamic relationgs of various innovation actors in the STI system. This
section examines the key actors of the national STI system of Sri Lanka focusing on the
government and public sector.

S&T related organizations of Sri Lanka date back to its colonial period idiitédiSAdvisory
Committee was formed in 1942 to advise the then Ministry of Industry and Commerce on
the matters pertaining to industry and research. In recognition of the need for more
systematic planning for S&T, Ceylon Association for the Advancefedience (CAAS) was
established with the responsibility to formulate and implement a national science policy.
Succeeding this institution in the pasidependence era was the National Science Council
(NSC) created by the act of the Parliament in 1968¢chwivas renamed as the National
Resources, Energy and Science Authority (NARESA) in 1981. With the enactment of the
Science and Technology Act of 1994, the latter was renamed as the National Science
Foundation in 1996. The Act established another majtitution of S&T, the National S&T
Commission (NASTEC), which was officially launched in 1998.
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[Figure 3-29] Development of Major S&T Organizations in Sri Lanka Before 2000s
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created from the S&TDevelopment Act of 1994, the framework act promoting and
regulating its S&T system. In addition to NSF and NASTEC, three more organizations were
built out of this Act¢ theCouncil for Information Technology of Sri Lanka TED), the
Industrial, Technology Institute (ITI) and the Arthur C. Clarke Institute for Modern
Technologies (ACCIMT). These organizations are of different nature from NSF and NASTEC,
however, for they are research institutes conducting R&D themselveseuNii and
NASTEC that are in charge of policy formulation and implementation in S&T and thus have
no inhouse research functions.

There are notable differences in the roles and expectations between NASTEC and NSF.
NASTEC is an overarching institution comee with general matters of S&T; as such, it is
NBalLlRyaioftS (G2 Y2yAd2N) 0KS ylFradA2yQa LINEIN
conditions of STI and recommend relevant policies. NSF is an institution specialized in the
support of S&T by providingesources and opportunities for research and related
networking such as research grants, exchange programs. Although NSF has its own role in
S&T policy formulation of Sri Lanka by running the R&D survey and the Science, Technology
Management Information Sgem (STMIS), its main roles are essentially to facilitate S&T
development through various means of funding and personnel support.
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[Figure 3-30] Major Functions and Compositions of NASTEC and NSF
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NASTEC mandated by the 1994 $%velopment Act to develop and implement national

{9¢

policy formulation since its inception. NASTEC prepared the National S&T Policy (NSTP)

L2 f AOe

Ay O2yadf GFidAz2y 6A0GK

GKS {9¢

comprised of ten elemestand succeeded in obtaining its approval by the Parliament in

20009.

However, the next few years saw virtually no progress in its implementation due to the

failure in interministerial coordination to divide and define roles and responsibilities among
relevant ministries. The S&T Ministry developed 8®ence, Technology, and Innovation

Strategy (STIS) on its own from the NSTP, which contains four goals (STI innovation for

economic development, creation of a woidthss national research and innovatioroec
system, transformation into a knowledge society, and promotion of sustainability)

accompanied by eight objectives. A new organization, the Coordinating Secretariat for
Science, Technology, and Innovation (COSTI), was created in 2013 to facilitate the

coardination across the ministries for the implementation of STIS.
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[Figure 3-31] NSTP Development Process
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[Figure 3-32]Historical Development of Sri Lanka's S&T Organizations and Policies
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The latest development of national Sdlicy is the National R&D Framework (NRDF)
developed by the Ministry of Science, Technology, and Research together with NASTECin
HamMn® bw5C | RRNBaasSa GSy G¢NHAG ¢SOKy2f23A
health, energy, software & knoedige services, and basic sciences.

This overview of key publie SOU 2 NJ | OG2NB 2F {NA [yl Qa {
complex relationships among S&T institutions in Sri Lanka with their genealogy contingent
upon the evolution of STI at each timemajor S&T policy announcements. When reviewed

Ay NBflFOGA2Y GAOGK {NA [ Yy]]l Q&ections dne roihiNF 2 NI
conjecture that much of the gap between what was planned in STI policy and what has been
achieved in S&T has somethingdio with a rather inefficient and unclear coordination of
AYYy20FGA2y FOG2NE YR LR2NI AyOSyuAar@dSaszs RS3
S&T institutions. The next section then provides a comparative analysis of the two STI
systems of Koreand Sri Lanka with the hope to derive insights and recommendations to
dzLJANJI RS {NXA [l Yyl Qa {¢L aeadasSvyo
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1.3  Comparisons and Insights

Before proceeding to the comparison, it must be noted that any comparison without taking

a full account of structural and hesical differences between the two countries would be
only tentative and suggestive.The following presents the comparisons of the STI systems of
the two countries focusing on three aspects.

1.3.1 Legal Framework

One of the first notable differences found in tlegal framework of STI in the two countries

is the sequence of S&T institutions and legalities defining them. In Korea, the S&T Basic Law,

I FNFYSE2N] FOURSTtAYSIGAYT GKS 3I20SNYYSyicC
There had been numerous adegislatedon various activities of S&T before this Act such as
Genetic Engineering Act (1993), Engineering & Energy Innovation Act (1995, now renamed

as Industry Technology Promotion Act). Therefore, the framework act emerged after many
years of legal &brt to promote various areas of S&T in Korea, and its content mainly reflects

the scope of S&T activities that the government has promoted since the time of heavy
chemical industrialization and collective consensus evolved through the history of S&T
promation.

Ly O2y UGN} alGZ { NA [ ktfe]l994SKT FeMdopfren Adtloduced & T2 N
much earlier than in Korea, appears to have been imposed from the top rather than
emerging out of londneld effort and experience of S&T promotion. The S&TeDpment

Act begins with the descriptions of major S&T institutions, which is also different from
Y2NBIQa {g¢ .IaAA0 [ ¢ RS@P2GSR Yzaufte (2 GK
STI system of the country.

In order for the Act to be more than legal document, there must be enforcement

mechanisms in place so that relevant stakeholders of the STI system align their interests and
behavior with desirable actions as envisioned in the Act.
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1.3.2 R&D Challenges

Now spending the largest share of GDP t@®REorea is facing what is called the Korean
R&D Paradox (denoting the gap between large R&D investment and low rates of R&D
commercialization). Despite international ranking data, Korean citizens are now vocal about
concrete benefits delivered to them thugh S&T investment. The Korean R&D Paradox is
essentially the call to increase efficiency in R&D investment and upgrade its R&D structure
(for example, through greater support for basic sciences and strategic recalibration of its
longK St R G aSdzsOiah NIRGIS2O0 @

For Sri Lanka, the problem is its extremely low level of investment in R&D as the cross
national data suggest clearly that it lags behind even countries of lower per capita income.
Although the Sri Lankan government planned to increase fédiing up to 1.5% of GDP

by 2016, it did not materialize. Given such budget constraints, it will be all the more
important to select target areas of S&T expenditure, which may mean revisiting its priorities
of funding across different areas for strategiocusing. In particular, Sé&driven
transformation into a knowledge economy needs much stronger focus on engineering and
technology than has been given so far.

It is true that large R&D spending does not necessarily lead to large R&D output (as often
lamenrted in the form of the Swedish Paradox or the Korean Paradox), yet too small
investment is still a problem.

[Figure 3-33] Swedish and Korean Paradoxes of R&D Investment

Swedish Paradox Korean Paradox

High levels of R&D investment not leading to
actual commercialization of technologies spun
off from universities/government research
institutes

R&D expenditures high (with strong basic
sciences) but insufficient economic results
(esp., high-tech exports)

Why is R&D investment so low in Sri Lanka? There may be multiple feqofiical,
economic, social, or cultural reasant consider. Is it because its political leadership is less
committed to S&T? Is it because of the government budget constraints, stagnant economy
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or due to even more fundamental structure of the economy? What aibiiaens? Are they

fSaa ftAGSNIGS Ay A0ASyOS 2N fSaa &dzJll2 NI A
cultural data show Sri Lanka to be low on léeigm orientation but also low on uncertainty
avoidance in comparison to Korea.

Hofstede Insilgts provides survey data results comparing national cultures and values based

2y &AAE RAYSyaAizya ARSYGAFTASR Ay 1 2FaisSRS.
dimensionsg longterm orientation and uncertainty avoidancgare considered to have

close réationships to cultural attitudes promoting innovation and entrepreneurship. On the

scale of 0~100, Koreans turn out to hold strong H&rg orientation on average, while Sri

[ 'y 1 I €&6an ofieftafich score is only half of the Korean score. As S&imiprised of

inherently futuredriven activities requiring lontgrm perspective, one may conjecture that

GKAa f2¢6 a02NB KlFra a2YSGKAy3 G2 R2 gAGK {N
news, for SrLanla turns out to be more adventurous ité sense of lower avoidance of
uncertainty, which bodes well for future increase in R&D investment for-figghhigh

return projects.

[Figure 3-34] Cultural Orientations T South Korea vs. Sri Lanka
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1.3.3 Coordination Mechanism

One of the lamentable problems in the STI policy formulation of Sri Lanka is the failure to
implement the National S&T Policy crafted through extensive consultations with experts
and stakeholders. As is known, poor coordination among relevanstnm@s and agencies

was part of the causes for this failure.

Korea had also experienced similar failures in the early years of STI development. It was
largely because R&D by nature is spread across multiple ministries, although S&T is the main
jurisdicton of the Ministry of Science and Technology. The latest integration of the
Presidential Advisory Committee on Science and Technology (PACST) and the National S&T
Council (NSTC) is the result of many years of trials and errors in establishing an effective
YSOKFYyAaY 2F O22 NRA ydrowihgzegmmbingly ofi 3&$ actprs éndl 2 y Q &
activities. Though there still is room for improvement to set up clear demarcation of roles
and responsibilities (R&R) of different S&T institutions, strong consensus leageem

among key ministries and public sector stakeholders for the honoring of R&D and
accountability based on R&D of S&T institutions, which is the very foundation of successful
multi-agent, interministerial coordination.

On the other hand, there exist®me ambiguity in the major S&T institutions about their
R&Rs in Sri Lanka, despite the mandates set up in the 1994 Act. In particular, the roles of
advising for highelevel decision making on S&T vs. deliberation on S&T issues seem to
remain unclear in @gting organizations. Also, the tasks of nationwide funding allocation vs.
specific funding distribution appear to be overlappindNiRCand NSF. All this indicates an
imperative to demarcate proper roles and responsibilities of major S&T organizatidns wit
equally clear mechanisms of enforcement of their mandates.

Again, these comparisons must be taken with usual caveats for political, economic, social
and cultural conditions resulting in current STI performance of the two countries. More in
depth analyse of the national STI system of the two countries incorporating historical and
contemporary factors would generate richer insights for mutually beneficial lessons to
upgrade their national STI systems.
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1.4 Recommendations

This final section closesthechapteh G K | FS¢ NBO2YYSYRIGAZ2Yy A T
¢KS FTANRG YR F2NBY2ad NBO2YYSYyRFIGA2Yy Aa
6{h{todé LG A& ONHOAIt G2 dziAftAlT S &OASYyO-
investment, what is im@rtant is not to just increase GERD. While Vision 2025 set the goal

to increase GERD to 1.5% of GDP by 20186, it not only failed to achieve the change but the
goal itself remains wishful thinking.

What is important is in fact to find out an optimal levél GERD in consideration of Sri
[FYy1lIQa a20A2S02y2YA0 O2yRAGAZ2Yyad ¢KAA NBJ
to derive a realistic estimate of what can be achieved in the medium term. In this regard,
NASTEC can commission social scientisteinttertake scientific assessments of the
announced goals in S&T policy. Once such assessments are made, the government must
back up them with concreate steps with a thrgear or fiveyear mediuraterm plan setting

yearly targets to achieve lorigrm goals.

SOSP is also needed for the effort at the optimal distribution of S&T workforce. Obviously,
0KS ONBIUIA2Y | ZBROGIORBFHRZIG YR (GKS | OKAS@S
UN SDGs require extensive technological capabilities, more effort mosadbe to find out

the right size of the workforce of engineering and technology. Yet, just increasing the
engineering workforce without the rigorous analysis of workforce demand may backfire

from the oversupply of lovguality engineers. One might ask, @&@mple, if the increase of
Gaz2Fadol NB PrggmaNES SNE dsyRInnn 06& HAHpE AYy (O
platform feasible (Rajapaksa 2019). If so, what would it take?

Another recommendation is to negotiate and adapt among key STI stakeholdbettéar
coordination of STI policies and organizations. For such negotiations, it must be understood
among the interested parties that roles and responsibilities (R&Rs) of governmental STI
organizations are not fixed forever; rather R&Rs evolve and getfiredi along with
changing policy environments. One of the ways to promote coordination among different
entities engaged in STI policy is to test out pilot projects for mutual learning in order to
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collaborate with other innovation actors and manage potahtonflicts on the road to
achieving a common goal. Some of the examples for piloting include: (i) designing-a cross
ministry or a crossigency project on a crossitting issue (e.g., smart agriculture), (ii)
building a technology roadmap for a particuchnology domain, which inherently
involves multiple stakeholders, and (iii) conducting technology assessment/foresight for
emerging technologies.

Finally, for the enforcement problem, serious effort must put in to create right incentives.
PolicesandJt  ya R2yQd flad oAGK2dzi | LINRBLISNI Ay
they signal rewards for taking right courses of action. Yet they are not necessarily material

or pecuniary (e.g. cash bonus vs. tenure promotion for top journal publicatiorthis

regard, evaluation for performance is equally critical, as policy improvement is only possible

with timely and accurate feedback. Effective evaluation requires that sufficient training of
advanced methods and tools for policy evaluation be pedifbr STI professionals.
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National STI Governance and Policy

Dr. Kwan Young Kim (GTC, KIST)

TheSTlgovernance and poliayf a nation is a critical factor in determininghow the country
pursues its development across a multitude of aspects susbaadomains, the economy,
and sustainability. Given the significance of governance and policymakingaadthiriry,
especially for countriethat are categorized as developingtions as in the case 8fi Lanka,

it is vital to study how governance andglicesareplanned and executed by developed
nations such a¥orea. Thereforethis report describesa comparative studyhat was
conducted to identify certain factors that hindethe STI governance andpolicy
implementationof Sri Lankand proposesecommendatiosdrawnfrom effectivepractices
that were observed iKorea.

2.1 National STI Governance Structure of Korea

Tounderstandwhat are considered agleal example of STI governance and policy for a
developing country, this section will disctise STI governancand policyof Korea Having

set Korea as an ideal example for STI governance and policy in this comparative study, this

subsection will analyse each process from planning to mongprevaluation, and
innovation ofR&Dcommercialization

Overall the STI governance planniofj Korea iglivided into three phasewitheachphase
havingdistinct reasons and challenges. Yagok & Jasung (2009) dividethe phasesas
the phase of imitation (duplicative imitationthe phase of internalisation ahinnovation
(creative imitation), andhe phase of mature innovation.
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[Figure 3-33] Economic Development Goal and STI Focus
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2.1.1 Planning of STl in Korea

a) Phase of imitation (duplicative imitation).

Imitation, also known athe outward-looking technology strategwas the firstphase that
wasintroduced in the STplanning of Koredn this initial phaseyhich took place durinthe

1960s to 1970s, Kor€&TI policy was in the modd supporting foreign technology
acquisition tdfacilitateindustrialsation (Kim, 2019). The technology absorption process was
supported by the establishment of the Korea Institute of Science and Technology (KIST)
followed by the formation of the Ministry of Science aldT (MSIT), which enabled
technology learning and adaptation (OE2O14).
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b) Phase of internalsation and innovation(creative imitation).

About alecade after the first phase, Korea weanfident enough to undergo a major
structural transformation bynoving orto the second phase: internalisation and innovation.
In this phasewhich took place irthe 1980sand 1990s, Kara beganto establishnew
international lavs in trade and technology whilalsoincentivising local private companies
to promote Korean R&D and innovation (KSP, 2017).

c) Phase of mature innovation (creative R&D innovation).

The most recentphase of matureinnovation which beganin the early 2000swas
consideredto be unique compared to thprevious twaghases In this phase, STI policies
were reorganized to strengthedomesticR&Dand innovation. To execute thfsrm of
planning, government and industgniversity research ceats have worled together to
advanceY 2 NJBdmgeditiveness in terms minovation capabilities and innovation system
(UN ESCAP, 2018).

2.1.2 Monitoring & Evaluation.

To ensure that theplansare being adhered tothe government of Koee assigned
institutions to monitor and evaluathe national innovation agenda. In general, the
monitoring and evaluatioriaskswere divided into two approachegl) seltevaluatiors
conducted by each ministtiat operates and managé&D, whictare folloned by meta
evaluations byMSTT, and (2) specific indepth assessmentby MST (KSP, 2017). Even
though MST hasthe responsibilityof specifically evaluatg prograns, not all prograns
require MST specificin-depth evaluation. Focused evaluatishy MSTareonly conducted
when a program requires a large budgetspans acrossn extensiveperiod of time,
involvegnter-ministerial or interprogramcoordination, orrequires particula@attention in
relation tocertainmajor socieeconomic issues (OECD, 2014).
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[Figure 3-34] Korea R&D Program Evaluation System
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Whereas [gure 3-34 describeshow MSTconductsevaluatiors, Hgure 335 illustratesthe

organizational structuref the Korean government. FronHgure 335, it can be seen that
MSP operatesdirectly under the Prime Minister. This structushowsthat the current
Korean STI policy is dominated by a tdpwn R&D approach (KSP, 2017).
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[Figure 3-35] Organizational Structure of STI Policy
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2.2  National STI Policy of Korea

2.2.1 KoreanSTlI policy (Five-year basic plan, action plan, program)

a) Fve-year Econonit Development Plan (19711996).

To understand how Koreachievedts success in STI, it is necessary to understand the

chronological order of its STI governance and policy. Wihsohte economy based on

agricultureprior to 1960, South Korefaced the same challenges of present day developing
countriesuntil the introduction of outward orientation between 1961 to 1979 (Kim, 1991).
As forementionedin the previous sectiognKorea learad and imitaed foreign advanced

technology Lee& Kim, 2009). To support this maauvre, Korea developeskveralfive-

year economic development plathat spannedrom 1962 to 1996 (OECD, 2014).
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[Figure 3-36] K o r e a Gysar dconengic development plans, 1962 - 1996
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After the introduction ofan outward-looking technology strategy and the specific fj&ar
development plas, the national economy skycketed.Korea was able to producesults
through the effectiveness afonsistentSTI policy and Kor@egtrategic mode of dispensing
resources based on worthiness and economic returns (KSP, 2@dinal planning
supported by the fivgrear economic development plaproved to beeffective, as shown

by the continuougpositive GDP growth since its introduction in 1962 until the government
ceased the plan® 1996 to develop a new Vision 2025 in 1999 (OECD, Z4dsBd on an
OECD repotin 2014 Vision 2025 has brought aboufundamental shiftas Korea changed
its strategy from shorterm development to a longerm marketbased innovation strategy.
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[Figure 3-371Kor eabs GDP per capita and -20ldual GDP gr
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b) Korea STPolicy Action Plan

Aswe can sedrom the development of STI policy since the phase of imitatidhgcurrent
mature innovation, Koreeequireda solid action plan téacilitate continuousprogress. This
section willtake a closer look at how Korea successfully stiftom onephase to another
throughchanges in STI policy.

From the imitation phase to the internalisation phase

Korea established the right action plangupport technology learning and acquisition from
the early phase to the second phase. Not ahti/Korea takehe opportunity and promote
Original Equipment Manufacturing (OEMyhich later became Original Design
Manufacturing (ODM), but Korea also performed manageable imitative reverse engineering
for basic productsuch as thezacuum tube and AM radsdKim, 2@9). The experienceof

diving into themanufacturingndustry gavekoreatheadvantageof being able tdearn and
absorb technologywhich in turn madeeverse engineeringossible Duringthis transition,
Korea was showing sigaf a phaseshift from imitaion to internalisation.
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A From the internalisation phase to mature innovation

The last phasshift process from internalisation to mature innovation asnajor
breakthroughThis is due to the fact that a multitudehyerswere required athe national
scak to successfully achieve Kofe&T| missionf becoming a mature innovator. Emable
this transition, the STI policy was designed to restriciRbigin Direct InvestmenED) and
foreign licensingforcing Korea, particularly its privatcompaniesto explore, locateand
choose a no#DI channel as part of their technology acquisition strategyeintifyingthe
bestpath to grow their business (KSP, 2D1Vhe data fronfLee 2010) below shows that
companies in Korehad the highesspendingin R&Deven compared tother research
institutionssuch apublic researcltentersand universities. The STI policy based on the non
FDI approach seemed to be highly effective in boosting R&D activities in the country.

[Figure 3-38] Trend of R&D expenditure by R&D performers
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A Behind Kore® &T| Successful Program

Tounderstanchow Korea waable to makeoutstanding progresmits national STI strategy,
this section point outseveral distincfactorsbehind thesuccess

Effective natioral-level coordination

Manymay be aware dkored3tability to conduct effectivecoordinationatthe national level.
Thiswasthe catalystbehind Kore® a & dzO ®répdliyfinazementation. UN ESCAP (2018)
states that Korea has developed multipleectorspecific polides through the (inter
ministerial) coordination ohigh-level presidential committe® Therefore, this section will
expand upon this aspect to understand the level of coordination that was implemented.

Technology and innovation policy in Korea is shaped by several ministries that are involved
in different rolessuch as formulation, implementation, and evaluation. OECD (2014)
explains that the Korean Institute of Science and Technology Evaluation andnhélann
(KISTEP) conducts planning and evaluation, the National Research Foundation (NRF)
supports MSIP for R&D performance managemengémernment research instituteand

the Korea Institute for Advancement of Technology (KIAT) assists in commeggialisin
industrial technology under the coordination of the Ministry of Trade, Industry and Energy
(MOTIE). Furthermore, in 2012, MSIP (formerly known as MEST, and currently MSIT) and
MOTIE (formerly known as MKE) accounted for the majority of R&D spendinglv@éh

and 30.4%, respectively.

[Figure 3-39] Share of public R&D investments by ministry, 2012
MLTM, 4.1%

SMBA, 4.2%

Source OECI2014)
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Clear measurement guidelines

As aforementioned in the previous section, Korea implementsd STI policy thabas
proven to beeffective Althoughmany prograns could result ireconomic returpmany
others couldfail during the implementation proces3ogaugewhich R&Dprograns are
promising and whichprograns should be halted, the Koreangovernment has its own
method ofmeasumg STI paty implementation.

[Figure 3-40] Interim Evaluation Methods by Project Duration
Y1 Y2 Y3 Y4 Y5

T *r Tt Tt *t

1 year — P Final
evaluation

2 year —»iInterim —> Final
Monitoring evaluation

Project D 3 year —iInterim — Annual —  Final

uration Monitoring evaluation evaluation
4 year p Interim — ___piAnnual - __y tInterim __,,  iFinal
Monitoring evaluation Monitoring evaluation
5 year Interim Annual. Phase . Interim —y, Final .
’ Monitoring evaluation evaluation Monitoring | evaluation

Source KSR2017)

Depending on the duration of the project, interim evaluasame conducted once or more
to assess whether an R&D project shdodctontinued or halted (KSP, 2017). By using this
approach, Koreas able tocut unnecessary funding for projecthat do not offer any
progress to the Korea STI policy and national strategy. In addaeapractices the
quantitative measurement approachwhich will be discussed further in the
recommendation section to reduce any redundanangke contentof this report.
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2.3 STl Governance and Policy of Sri Lanka

Sri Lanka, which is categorized as a developing coucdrylearn the effective STI
governance practicof Korea as an examptleroughthis report for several reasongirstly,
asforementioned in theprevioussedion, Korea has beemighlysuccessful in developing its
STI policyKoreahas an evaluation body, MSEirrently MSIT)that conducs meta-analysis
and specific analgs of KoreQR&D and innovation agenda. Seconatiygontrast toKorea,
Sri Lankaoesnot have aclear monitoring and evaluation processdevelop itsSTI policy.
Having set an example in the beginnaighis report to better understand the second part,
this section wilprovidean overview of Sri Lank&T] policy.

2.3.1 Governance Structure of Sri Lankad $TI Policy

Where asKoredd &TI policy wasstablishedoy multiple ministries led by NST@hich is
directed by the Prime Minister, Sri LaGk&T| policy wasstablishedythe National Science

and Technology Commission (NASTELY98 throughan extensive development process
(NASTEC, 2008 contrast to Koreain which smooth coordination was possible as its
policymaking body was directly led by the Prime Minister, NASTEC is an organisation placed
just under the ministriabvel and led by a Chairman and Commissioners, as described in the
figure below. More precisely, NASTEC exists within the Ministry of Science and Technology
and is outside the influence of other ministries (The Panel of The UN Commission of S&T For
Developnent, 2007).
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[Figure 3-41] NASTEC Organisational Structure (NASTEC Annual Report, 2016)

National Science and Technology Commissior
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Source NASTEC Annual Reafr16
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2.3.2 Sri Lankan Institutional Involvement in Developing STI Policy

Unlikethe Korean approachwhichconsistently involegshe same ministriesuch asviOSF,
MSIRcurrently MSIT)and MOTIE (OECD, 2014), Sri Lanka maatdifferent approach
whichmaybea factor inwhy its national R&D and innovation agenda could naidieeved
effectivelyor efficiently. One example related to this was wheffoiimulated afive-year
plan to support the NSTBRespitemaking thiglanin 2009, NASTEI®esnot work closely
with other ministriesandin contrastit workswith various instititions and practitionersuch
asS&T bodies, academic communitias well ascientissand technolog expert§Ratnasiri,
2015). After trying this bottorup approach, NASTH@s since been attempting new
approachln 2014 NASTEC partnenwith its paren institution, the Ministry of Technology
and Researchop developthe 20152020 investment framework to coordinate nationwide
S&T institutios to follow the SFbased economy agend®atnasiri, 2015). These two are
among several examples that coulddescribed in this repotb emphasizéSri Lank&lack
of focus ona singleapproachamong its various options;ithis caseSri Lank@ greferences
of using bottomup or top-down approacks

2.3.3 Challenges in STI Policy and Governance in Sri Lanka

In this report, the challenges faced [8ri Lankan terms ofSTI policy and governance will be
examined in the Recommendati®ection in the subsetion of Identification of factors
hindering effective STI policy implementation in Sri LankawgEsdone to reducepossible
redundan@esor repeating content between two similar sectsn

24 Reviewof Sr i LMarkS3ldalicies and Strategies

2.4.1 National Science and Technology Policy (1995)

The first initiation of STI policy development started in 1995. In the pasprdingto
Samarakoon (2019, p.20), a team nahtke Presidential Task Force foethS&T polies,

which resulted in seven major policies based on the ideas of human capital building,

scientific knowledge and technology sourcing, development and utilizati technology,
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science and technology coordination at the national level, science and technology diffusion
and promotion, and the creation of mechanismsfor objectelated fund generation.

Although the poliesappear to bethorough asa singlegrandplan, the supporting action
plan wasestablishedfar behind schedule in the late 200@3nlyin 2009did Sri Lanka
through NASTEC and the Ministry of Science, Technology and Relsegiutievelopinga
five-year plan to implement the S&T patisestablishedh 1995 (Ratnasiri, 2015).

2.4.2 National S&T Policy (2008)

In 2008, NASTEC deveddgeveraktrategedor its National Science and Technology Policy.
Amongthe tenmajor policies with mangupportingstrategies, there is one STI polingri
Lankathat is especiallgimilar tothe experiences dforea Policy 5the Technology Transfer
policy. The objective of this poliegcording to NASTEC (2008, p.3agchnology transfer,
whichisthen followed by the 5b Strategythat detailssome chdengesand initiatives
related to this strategyHaving taken a closer look at this policyisitclearthat the 5b
technology transfer strategignconsistent with its proposed strategy and initiativilne
strategyencouragemdustries and R&D institutions tmncentrate on highech innovation,
technology transfer, andommercializationHowever, there arehallengs as it isdifficult

to understand theneeds of thendustry. The proposed initiativenaybe a betteralternative
tojoint ventures with foreign conmercial organisatiom The high reliance on FDI or
cooperatonwith foreign companiesaynot bethe ultimate solution if the objective of the
policyis totruly encourageconcentratngon hightech innovation, technology transfer, and
commercialisationSimilar towhat was discussed earlier in the Korea STI policy section
which will also be discussed again in theecommendationsection nonFDI channel
technology transfeswould pay offdespite requiring additiondaime to be implemented.

2.4.3 Science, Technology, and Innovation Strategy for Sri Lanka (2011)

In this report, there is on@art in particular that NASTEC should reconsider reviewingto
ensure thesucces®f the national agendawhich isthe individual topdown approach by
one ministry thatdoes not involveother ministries. This will be further discussed in the
Recommendatiorsection
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The Minister of Science and Reseastdted in the Science, Technology, and Innovation
Strategy that the Ministry of Technology and Research is responsiblmdertaking an
acceleratedprogramby establishing centres of excellence throymgiitnerships with state

research institutes, universities, and the private sedditarang 2010). STIpolicy and

strategy executions onational plars should beconductedby focusngon crossministerial
collaboration! & adl GSR Ay GKS | F2NBYSYGA2ySR NBLR
be advanced through a singtenistry workingndependently However, the effectenessof

such an approacls questionale. Even more questiaare raisegsuch asvho performs

the tasks howthe tasksareonducted, and how often evaluatisare conducted on the

national strategy

2.4.4 National Research and Development Framework (2016)

In 2016,a new Minister of Science, Techlogy and Researcvas appointed but the
approach taken remained the same with nimer-ministerial coordination. On the other
hand, it seemed that NASTB&I chosen anore bottomup approach in developing their
framework. The Minister of Science, Techogy and Rgearch explains that National
Research Development Framewdsla product onuphill struggle by the National Science
and Technology Commission (NASEB&he policy formulatiordivisionof the Ministry of
Science, Technology and Research.

245 ATechnology and Digitalizationo Chapt

A yearfollowingthe introduction of the National Research and Development Framework,
the government issugits Vision 202%lan, whichaddres®sa variety of subjectsncluding
technology anddigitalization. Upon readng all of the chaptersthe technology and
digitalization strategypeemspromising. However, inaybe better for the government of

Sri Lanka t@rovide additionabletails. For example,he first technology and digitization
strategy development in the Vision 2088tes that the government will have a plan of
action, yet it does not explain in further detail how the government plans to allow foreign
technology transfers to Sri Lanka. In regard to thiSriiLankaruly hopesto move up the
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technological ladder, the Vision 2025 should sfthe current national statug terms of
technology transfer an& f dzOA R (i S plain fedardigglthis mattgiThé meaning of

Wi NI y & T S NJ fardign tedhitalbigies iNA |- {(i NEEhouldlbe/Tirthe@xplainedon
whether it will come from FDI or neRDI channel By mentioningl K S v kuirén2 y Q &
status and specific plam terms otechnology transfes, Sri Lankaould undergo amooth
transition to move up the technobical ladder as it has plannetmilar to theexample set

by Korea.

2.4.6 Innovation and Entrepreneurship Strategy of Sri Lanka 2018-2022

Good gyns of positive changeould be seerfrom the Sri Lanka 2018022 Innovation and
Entrepreneurship Strategy. Thetimaal innovation and entrepreneurship agendppears

to be buildingupon theVision 2025 plajwith many stakeholders ranging from government
institutions (interministerial) the private sector, and universiexperts. Some points to be
highlighted in tlis grand strategynclude dThe government has a high reliance on FDI for
knowledge tansfer, as mentioned in the Operationdbj€ctive 1.4. (I&E Strategy, 2048)

Even though somebjectiveshaveclearlyset targetgoals many operational objectives had
no clear numerical measurementAnexample of a good objective from the documesit
the Operational Objective 3,1dwhich aims for a specific increase of 0.8% in gross
expenditure on R&D by a specific deadlitex end 0f2022 (I&E Strategy 2018, p)ZBy
setting such quantitative goals, the responsible or concedministry(ies)can conduct
precise measuremesto more easilynavigate and progress their performance towstite
national strategic goal.

Whereassomeobjectives haveset quantitative measurable goalsrtainobjectives were

left questionable in terms of how to measuite successAn example of aobjective hat
would be difficultto measure igOperational Objective 2 2&lated to government plans to
improve accessot finance for growth and innovation by incentivizing private sector
investmens (I&E Strategy 2018, p.1&)n this objective, it is unclear how much incentive
will be offered to the private sector and how the government will measure the degree of
improvenrent regarding access to finance, assuming that it is improumnthis casethe
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evaluation of progress wouldbe confusiagthere was no initial quantitative target that

was seffromil KS 0 S3IAY YAy Id ¢, KEich B mdidqialita@tideNdurel A Y LINR
shouldbe convertedinto a quantitative target to make inore measurable, similar tehat

Korea has done. This issue will discussedagain in theRecommendation sectionvith

additional suggestions

2.4.7 National Export Strategy of Sri Lanka (2018-2022)

In adifferent agenda from STI, Sri Lanleveloped the Sri Lani9182022 National Export
Strategy (NES) throughsiMinistry of Development Strategies and International Trade
(MoDSIT) and the Sri Lanka Export Development Board (EDB) with thethelgwfopean
Union (EU). NES was developed using botkdtmpn and bottomup approacks, and was
developed with the involvement ofsevergbvernment institutionssuch asgovernment
ministries with the exception othe Ministry of Science, Technology and Rese (NES,
2018).Thisvas rather disappointingsthe Ministry of Science, Technology and Research
has an R&D focus in several industtiesugh NASTEC that could help Sri Lamkaosing

its export income.

The National Research and Developmémmamework 201éas tenfocus points, one of

which igshe apparel industryThis industrwas choserms he apparel industry in Sri Lanika

the largest employment contributor with 300,000 direct emmeyand 600,000 indirect
employees. In addition, clothing a majonational export commodityhat contributes38%

of total export earnings (NRDF, 2016). The R&D strategy developed by NASTEC for the
apparel industry would have been includedhe NES in supporting national export income

if the Ministry of Sciece, Technology and Research was involved in the NES core team or
other committee positios. As a result of this poor coordination, the apparel indystry
despite being AIASTEC R&D focuss not included in theixNES focus sectdrstedbelow

(NES, 2018
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[Figure 3-42] NES Focus Sectors

Focus sectors Type of industry Growth trend
IT-BPM Services Mature
Wellness tourism Services Emerging
Spices and concentrates Agriculture Mature
Boating industry Manufacturing Visionary
Processed foods arzkverages Agriculture Emerging
Electrical and electronic Manufacturin Visiona
components (EEC) 9 Y

Source NES2018)

2.4.8 Vision 2025

Continuingon fromthe discussiorstarted inthe chapter ofTechnology and Digitalizatipn
this section will analygwhether inter-ministerial or centralized coordinatias present in
generalto realize the Vision 2025The terninologyW & y A disinéfti@naddn only two
instances in th&/igon 2025(p.23 & p.47Yhe first instance involved the acknowledgement
of the poor ministerialcoordination and the second instance svalated the Ministry of
Power and Renewable Energias mentioned in relation to thenational production of
sustainable clean energy.

This discussions broughtto the surfaceas there was little to @ inter-ministerial
coordination mentioned by the government of Sri Lanka to realise the Vision Ba2&d
on the national document. With all due respecttte Sri Lanka governmentwhich may
have coordinated with all of its ministridggroughverbal orwritten communication, ilarge
scaleSTI national agengdike Vision 2025, the government should hapecified in writing
which ministrieswill be responsiblefor which stateges Lack of government ministr
coordination will resultn nonoptimal peformance as described in the forementionéth
strategy (Vision 2025, 2017). Bsoclaiminga clear mandate, any potential redundées
and the possible inefficieries of the ministries can be minimizd to achieve optimal
national performance.
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2.4.9 Impedimentsin Sri Lankan STI Policy Implementation

Thefactors hindering Sri LanR&TI policy will be discussed to conclude the secbagter
of this report. At leastwo factors were identified asmajor causs that have been hindering
STI policy impleentation in Sri Lanka.

2.4.9.1 Lack of national-level coordination

As mentioned and explained in th@evioussubsections nthe National Research and
Development Framework 2018)e National Export Strategy of Sri Lanka 2022 and
the Vision 2025, Sri Lankecks effectivecoordination among its ministriee successfully
implementSTI policy. Toriefly summarizethe detailshe lack of coordinatiostemsfrom:

Poor STelated government supportespecially with ncexisting andwell-established
institution to coordinate the planning distribute the responsibilities, monitor the
implementation, and evaluate the program. Thesereproposed coordinating bodies
namely COST{Coordinating Secretariat foBcience, Technology, and Innovaji@nd
NSTICAMSNationd Science, Technology & Innovation Coordinatamd Monitoring
Systen)(Vitarana, 2013)Howeverthere havebeen no sigaof effective coordination in STI
policy. The two institutiongppearto be redundantin practiceas they have the same
responsibilitiesatslightly different authority level

An wnclear mandate across government ministries tleae capable ofadvanangSTI

AYLI SYSyGlrGA2y YR RS@OSt2LIVSYy (i 6S202dE (GKS
including the apparel industry as an export focus sector). This chalesggddressed in

2008 by NASTEXDOS8, p.2], which stated thatthere is anabsence of an itisutional
mechanism at the national level to command and harmonize S&T policy execution and
linked development programs across all of the relevant sectors of the government
Although the problem has been acknowledgadplution hasyet tobeintroduced.
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2.4.9.2 Institution to commercialize STI remains unknown

As an addendum tthe second pointegarding the lack of national coordinatioimere is
also little evidenceindicating that Sri Lanka haslesignateda specific institution to
commercializedl KS Y ISH. ATBisfm@yabecome a contributing reasonas to why
researchersn the R&Dsector of Sri Lankanaware ofmarket demands

2.4.9.3 Poor progress monitoring and program evaluation

In addition to the miniral coordination, thereare fewsources on how Sri Lanka conducts
its STI policy monitoring and evaluation. Again, this issasaddressed in 2008 by NASTEC
on the same page as timeeviousissueof lack of coordinationwhere it explained that S&T
governance requires periodic appraisals and immproentsin effectivenesgNASTEC 2008,
p.21)

Institutions in the country have become aware othe problem. However, the higher
government authorities havget to provide theirfull support to tackle the challeng¢hat
hinders the STI policy implementati progress. The issuetbi Heed forperiodic revievgQ
is criticalandust as important as coordinatioiklowever,in contrast toCOSTIwhichwas
formed by the government in 2013 as a ptanmprovecoordination among institutions
involved withSTI paty implementation, the issue of monitoring and evaluation yetsto
be solved.This is a major task the government must work to resolve
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2.5 STl Governance &Policy Recommendations for Sri Lanka

As thetitle suggests, this part will contain relevamicommendatios for Sri Lank@ &TI
policybased orKorean literature review which was conducted in a previous section

2.5.1 Reinventing NASTEC Governance Structure and Responsibility

As stated several times in the previous section on Sri Lankan STI GogeEhan¢ NA [ | y ]
main problem that impedes STI policy implementation is the governance structure itself. It

is clear that the main factor contributing to the ineffectiveness of STl implementation is the
lack of coordination, which is an issue that stems ftbenSTI governance structure. NASTEC,
which is placed under the Ministry of Science and Technology, has no authority to
coordinate Sri Lankan ministerial bodies, especially the Ministry of Industry, which is
believed to be linked to STI commercialisaiven no institution in Sri Lanka is specifically
dedicated for this purpose (The Panel of The UN Commission of S&T For Development,
2007). As in the case of Korea, such a commission to develop and coordinate STI policy
should be led directly by the PrimMlinister (KSP, 2017). Therefore, for the first
recommendation, this report recommends Sri Lanka to restructure NASTEC governance by
moving it up as an independent body that does not belong to any specific Sri IMinkstry.

By focusing on this restruaging process, while simultaneously adding the role of a
coordinating body, NASTEC will have the capacityganisénter-ministerial coordination
between multiple institutions involved with STI implementation. As modest or poor STI
performance growth isrkown to be caused by insufficient coordinationti@ide strategies
industrial policies environmental criteria, and educatiofocusUNCTADSTI Capacity
Development Course, 20}, Ahis means thataking this recommendation into account
would also helriLankain boosting its STI implementation performandée result may

not be felt instantly as it requires some time to take efféyvever,with inter-ministerial
coordination, NASTEC could help Sri Lanka in developing its national science and technology
to become more effective and efficient.
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2.5.2 Forming or Assigning an Institution for STI Commercialisation.

Even though NASTEC, through its Objective 5, has encouraged industries and R&D
institutionsto commercializscience and technology (NASTEC, 2008, gfi®anka has no
institution delegated to promote and commercialise its national STI. STI commercialisation
policies, which are supported by a specific institution that is designated with thetask of
commercialting S&T presumably results ibetter commerdalization compared to simple
encouragement. Therefore, as a second recommendation, this report suggests that Sri
Lanka should form a new institution with a focus on STI comailiation. Forming a
specialted government-institution that handles STI commercialisation anexisting
ministrycould also be an option as the institution may hawersecting interest between
national industry commercialisation atite national STl agenda possible choice could be

the Ministry of Industry and CommexrdRegardless of whether a new institution is formed

or the responsibility is assigned to an existing bodyS&hcommercialion institution is
expected to make significant contributionsin taking advantage of many future opportunities.
For example, puix research commercialisation has the potential to go beyond patent and
licensing through various activities such as pyflicate research collaboration,
contractual research, faculty consulting, and student entrepreneu@igCD, 2015).
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[Figure 3-43] Technology and innovation system in Korea, 2013.
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With regardo commercialisation, Sri Lanka si lookat the best practicsthat have been
practicedby Republic ofKorea.For example, gartnershipwas formedwith a different
ministry(in this caseMOTIEto develop a bodyKIAT that strives to understanthe market
demand acrossariousindustries and to commercialise the national R&D program (OECD,
2014). By developing this new institutionadifferent ministry, not onlydoes it promote
inter-ministerial coordination, but it also increasethe effectiveness of STI policy
implementation.Thisis possibles theR&D industry plays an important role in boosting STI
implementation performance. Thimayalso be the reason why Korea invests almost the
same percentage dfs R&D budget to the R&Dindustry of MOTIE30.499 as it invests
into MSIP(31.9% (OECD, 2014for comparisonthe figure below illustrates theR&D
spendingof Sri Lankd&Vitarana,2010).
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[Figure 3-44] Sri Lankan R&D expenditure by R&D performer in 2004
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To support the recommendation, the $anka government should also invest in its STI
commercialization institution taid in balancing publiprivate research cooperation. By
doing so, the implementation of STI policy in Sri Lankagectedto improve in terms of
performance
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[Figure 3-45] R&D expenditure of Other countries by R&D performer
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Countries
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2.5.3 Establishing and Strengthening STI-Policy Measurement Strategy

Firsty, the Sri Lanka governmenthouldbe clearand specificto the extent ofspecifying
the body thatwill be in charge of conducting STI measurersgmhich include monitoring
and evaluation. Following the example set by Kpeeeountry that has been successful in
implementing STI policthe coordinating and evaluation bodghouldbe the same. In this
case,COSTI will not only hatkeauthority to coordinate, but also have the authority to
monitor and evaluate national R&Dograns.

Secondly, Sri Lanka is advised to set a concise intermediate indicator ttogrins
during progress monitoring and progragmaluation. The example frothe best practice

of Koreathat were described in thditerature review involvesconducting an interim
evaluation and setting a quantitative measurement approach. To explain more in detail, this
recommendation is important foSri Lanka to consid@r several reasong-irstthe choice

of indicatorisvital in defining success afor measuring the impact of policy design (Cust,
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2008). Unlike Koreavhich concisely conducts measuremeng&i Lanka seesrto lack
measurable indiators forits objectivesto track the progress and status related to STI

program implementation.An example of this was described in thenovation and

Entrepreneurship Strategy of Sri Lanka 28082 sectionThe figure klow illustrates an
example from Krea that highlighthow the ideal practice of measurement should be

conducted.

[Figure 3-46] Brief Summary of Ex-post R&D Project Evaluation

Objectives| 1 Success/Failure decision by examining the level of achievementspof oj e ct

Methods Item

Contents & Description

& Criteria | |evel of Goal
Achievement

- Investigate actual implementation against initi
planning

Superiority of

Quality of R&D result

utilization plan

R&D Result Superiority of quantitative R&D outputs
- Patents, papers, licensing and commercial
application, etc.
Appropriateness Appropriateness (specif
of commercial utilization plan
R&D result

Scientific, socieeconomic impacts

Achievement of detailed performance goals Quantitative
Performance | weight | goal | achievement | ratio score
index
Index #1 0.4 100 80 80% 32
Index #2 0.6 150 180 100% | 60
Sub total 92
Example
Appropriateness of project implementation methg Quantitative

projec)

Result Uti| Incentive (excellent performerget an additional score (max 5%) ithe next project) &
lization Disincentive (poor performercannot participate oget scoresdeduced (max 5%) in the next

Source KSPZ017)
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Korea uses comprehensive measurementsagsess its national R&D perform
ance following aguideline from MSIP (currently MSWhich includesguantitative
target setting as an S&T strategy for its interim evaluation (KSP, 2017). By using
a numerical target, Korea is able tmnduct interim evaluabns asforemention
ed in the previous subsection o/ £ S NJ aSlI adzZNBYSy (i DdzA RSt
highly recommended for Sri Lanka to set more quantitative indicators foprits
ogram objectives related to STI policy implementation, especially for the qairp
e of monitoringthe progress of its R&program This is in line withwhat Cust
(2008) explainedjn that indicatorssupport in setting alink between economic an
d noneconomic measurement, speeding up the cost and benefit analysis of an
aspect being assesd. By taking this recommendation into consideratidhis a
uthors hops G KI & { NA [ FyllQa {¢L LIRfAOE |YyR A
eveloped in a successful direction.
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3. STl Data Mechanism

Ms. Haengmi Kim (KISTEP)

3.1 The Advent of the Data Economy Era

Society of he 2F' century considers vast amounts of data produceémlough the
foundationsof IT technology aa keyfactor forindustrial developmenandinnovation As
such, the worldseeks to create new indtr&al and economic values frodata. Daa is the
basic unit for the knowledge pyramith other words,although data is only gpiece of
information atthe pointin whichit iscreatedr generateddata can evolve into information
and further ino knowledge by combining with other types of data. In addition, data can be
given a new meaning over time or can be newly interpreted according to different
perspectives.

In 2011 David Newman referred to thisocial phenomenon athe G 5 G QDR y 2 Y & ¢
Gartner ReportDavid, 2011)The Korea Information Society Agency defatataeconomy

as an economy that creates innovative businesses and services, with all data flowing freely
and being easily utilized, serving as a catalyst for the development of iotthestries. In

addition, data is used as a resource for services and is recognized as a new type of capital
that can lead to industrial development and innovative growth, similar to financial capital

or raw materials(NIA, 2018) As the quantity of datadcomes immeasurable with the
widespread use of smart devices, 10T, and SNi$ recent years, the management and
utilization of such tremendous amounts of data has become an indicator of both corporate

and national competitiveness.

Corporationsplay a pivotal role in the data economy, expandthgir revenue from
consumerduy simultaneouslyprocessing and utilizing data tevelopnew types ofvalue
(products and services) ovide to their consumerssoogl® a & S| NaBds upSgBA v S
of the global search engimearket, and it is usetb generate revenue from advertising and
other search dataApplestoresuser datafrom devicesuch as Apple smartphondablets,
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and smartwatchesto the cloud to provide app servicgNlIA, 2018)

At a nationallevel, governmerg strive to manageand usedatato realize public welfare,
optimize existing servicesand implement additionally public/administrative servicdsy
analyzing datagenerated from existingpublic services. In addition to nurteng highly
educated or skilled professionals to meet the social needs for data analysis, governments
also work to reform relevant institutions to encourage the production, sharing, and
utilization of data, which contributes to additional public value.

Assuch, in the currentera of data economy, it is imperative toubd systensto convey
sydematic data governance (people, processes, technologies, policies, tatt)
encompasssthestandardization, management, utilization, and proliferation of data.

3.2 Data Management of National Science&Technology

In the data economgra, data capital is a resource directly linked to the national economy,
especially since scientific technology data is a matter related to natzapbilities in
science and technologgertin types oscientific technology data may be an indicatoat

can be used to evaluateational competitiveness.

Cheng(Cheng, 2006Jlefines scientific data as data obtainedasesult of scientific and
technological activities, including ddtam toolsandsensorsas well aslataobtained from
experiments and analgs. Kang Heeéong (Kang, 2012Yyefers to data collected and
managedby the government or public institutions through researshrveys, or reports
using public funds as public data, addta obtainedfrom scientific and technological
activitiesasscientific data.

McKinsey Consulting/icKinsey Global Institue, 20Jdredicted in 2011 thain addition to
businessesgovernments will have the opportunity to increase efficiency and theevafu
investmens through datato overcomepublic funding restraints dimitations. Given the
social contribution of public data, the impact of scientific data related to innovation on
society andthe industry isby and largerelated to national sciencand technology
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capabilities.Therefore,major countries aren the process ofystematically implementing
policy processes to establish data management strategies at the national level.

In the 1950sthe United States of America established the National Science Foundation,
laying the groundworkor the exchange of scientific data between domestic and foreign
scientists. In 2006, the Interagency Working Group on Digital Data (ISWGDD) was formed
under the N#éional Science and Technology Council (NSTC) to provide public access to data
generated by federal agencies in order to manage scientific daitee attional level and to
provide a model fothe control and management stientific dataYoon, 2016)

In REurope, each country igoushing for scientific data management policies. Germany
established anaperatesa platformcalled theeSciDoc system to store, process, publish,
and distribute all scientific data thas generatedin the processof research, inclding
research results, preliminary research documents, experimental datgorjpres, and study

data. The Uited Kingdom collects, managesand maintains data through the Joint
Information Systems Committee and the Digital Curation Centre. Austrakaao
continually investedin this fieldfor a decadefrom 1997 to 2017, and in the process,
establishedhe Australian National Data Service and the Australian Research Collaboration
Service to build a data management syst@foon, 2013)

The overall purposef managing scientific data is identify a basis for strategic decision
makingfrom aggregated data, and to effectively utilize and create new \adymublic assets
To create value from data, we netmlconsider hovthe datacan be use@t each step iad
the types ofoutput that can be obtainedEdward, 2016)This approach can be cultivated
through thedata \aluechain. Although there are no formalized modéf® datavaluechain

is composed of life cycleRI G LINRPRdzOGA 2y MINRODERADEHT O

FylfeaAirada I Rseineacthstage deWdornsnivalde vireaddedthrough the
market relationship between supply and demand.
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[Figure 3-47] Data Value Chain by Edward Curry

Data Data N, Data
Analysis  Curation Storage

Source Edward (2016)

[Figure 3-48] Data Value Chain by GSMA Report

GENERATION COLLECTION AMALYTICS EXCHANGE

Source GSMAZ018)

*GSMA: a trade body that represents the interests of mobile netwpskrators worldwide

3.3  SriLanka's Science and Technology Levelsin terms of Data

Sri Lanka, which had been a colony of other countries\fer400 years, was finally able to
become an independent country in 1948. Sri Lanka has traditionaiigisted of an
agriculturecentric economyhrough tea exports. Many efforire being made in all areas
such as theconony, diplomatic relations pubic policy/service infrastructur@nd science
and technology etc. to lead the country fraan agriculturaloriented economytowards a
knowledgebased society.

The World Economic Forum (WEF) defimational competitiveness @&policy/institutional
and othe factors that enable sustainable economic grbveind longterm prosperitye
Under this definition, the WEgliscussesnajor andemergingworldwide economic/social
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issuesevery year This is based cencomprehensive analysis of important factors tlestd

to productivity and competitiveness with concepts related to structural factors that
stimulate econornt activity in a countryin this regard, the WEF annually releases national
competitiveness indices in line with their evaluation system.

According ¢ the 2018 WEF National Competitiveness Rgp@ri Lanka's national
competitiveness ranks 85among 140 countrie terms of national competitiveness
rankings over the past five yeaedthough the totalnumber of countries bieg assessed
varies eactyear,{ NA [ | yilictug@esbetidenytie68"and 85" ranks The rankings
over the years was found to be distributed over relatively large range.

[Figure 3-49] Ranking Trend of Sri Lankad Gompetitiveness
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Interms ofscience& technology.  eélth(5" LJA f i theNdindan resources sectfiuman
resources in terms of more productive people with healthier physical and mental, §kills)
Lankaranks 48 with 86.9pointsIn the field of education and technologgducation implies
skills and competese; a population with higher levels of education is more productive as it
has the collective ability to create new knowledge and applications and the ability to enable
rapid task performance and knowledge tran3f&ri Lankaanks 70" with 62 points.

In addition, Sri Lankanks 109 in terms ofICT penetration (the spread of information and
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communication technologies: the environment sectdarhe ICT penetratiowentifies the
degree, whiclthe national institutional environmeris able to adapt tohe era of the~ourth
Industrial Revolution This is the third lowestankingachieved by Sri Lankamong all
indicators after the product market (129 and the labor market (117.

[Figure 3-50] ICT Adoption and Capacity Ranking
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If we look at the ICT penetration rankisgf the countries that ranked between 8Cand
90" in national competitivenesgvhich is similar to Sri Lankaje can see thathe level of
ICT penetratiorof the other countriesin this range are a similar levelMoldova, which
ranks 88 in national competitivenessis particularly notable as it rank48" in ICT
penetration, higher thaiits overall national competitiveness.

In an agriculturabriented economy such as Sri Lanka, # ICT penetration ranking ingde
isespecially important, as ICT technology can be tsedthieve an advanced agricultural
economywhich involves ICT applicatiosisch as smart farm

In corporate dynamism (the ability of the private sector to create new technologies and
adopt newways of organizing tasks through changes, risks, new business models, and a
culture that accommodates administrative rules that enable companies to enter and exit
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the marke), whichisan indicator thatan gauge the level of scien&eechnology Sri Lanka
ranks 7@, indicating that there is a dynamic corporate cultimgreparationof the growth
in national competitivenessin addition, Sri Lankeanks 8@' in the innovation field(the
quantity and quality of official research and development; therdetp whichcooperation
IS promotedwithin a country. connectivity, creativity, diversitynd theability to transform
ideas into new products and services)

These science and technology indicators provide an objective means of knowing the
capabilitiesof a country. Therefore, it is recommended to use these indicators in the process
of planning and promoting policies of creating an ecosystem for science and technology
innovation

[Figure 3-51] Capacity and Business Dynamics rankings
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In addition to the WEF national competitiveness indexes, there is the Global Innovation
Index (GlI), which is jointly published by IMD of Switzerland, Cornell University of the U.S.,
INSEAD of France, and the World Intellectual Property Organization (WdRiijonally,

the European Commission's Corporate Industry Bureau presents an annual European
Innovation Scoreboard. As indicators of science, technology, and innovation that are
published by different institutions are set up with different perspectivespmprehensive
review will help in understanding the current situation of a nation in the individual fields of
politics, economy, society, culture, law, and education. These indicators may be invaluable
in the future development of each sector by compgrcountries with similar social levels and systems.
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3.3.1 Data generation by Sri Lanka's major institute of science and
technology

The creabn of scientific and technolggdata begins with a researcher. Research notes
experimental notegand reference literatire utilized by researchers fall within theoad
scope of scientific and technological dalbaresearch is initiated with sponsoring from a
specific institution (government arorporate), the information of the sponsoring agency
(researchfunding, field contract period, etc.) wouldlso form an importanéxis irscientific
and technolog datacollection

The data held by individual researchers and sponsoring organigat&ymot create
economic valudn itself, ast isnot accessible to anyone and istradways available fasther
purposesHowever, if this data is organized/refinedinga certain standard and managed

in an accessible area that can be used by everyone, it is ready to be reborn as new economic
value.

In this chapter, we will review the arrent statusof Sri Lanka's major scientific and
technological institutiongn terms ofdatageneration management, andisclosure

3.3.1.1 National Science Foundation

a) Fedures and procedures of the support program

Sri Lanka's NSF operates a comprehersipport system that spans across various areas,
including education, infrastructure, and research support to promote Sri Lanka's science and
technology. NSF's mission is not only to support specific research in the scientific field, but
also to support prgrams such as cost support for attending overseas academic conferences,
operating in multinational companies or institutions, and participating in training programs
to strengthen capabilities for specific purposes, which is the most important resource for
solving economic and social problems.

The overseas education program is an important program for fosteringtésnmghuman
resources that provides opportunities to be exposed to global S&T environments and issues
and opportunities to learn and acquire tewblogies and knovinow through experience by
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cooperating with leading overseas research institutes. Furthermore, continuous exchange

GAOGK 20SNESFa AyaildAaddziaAzyad LINPOARSE FRRAGA
in the international community.

[Figure 3-52] Grants Scheme by NSF

Oversea Funding for Oversea
R&D Training Technology ez IPSAT S&T SEPP Grants Science
Publication Education

South Korea's R&D is conducted by all of its ministries. Under the wing of the Ministry of

Science and ICT is the National Research Foundation (NRF), which executes and manages
the major projects of the Ministry @&cience and ICT.

South Korea's NRF mainly supports basic researehted research programs such as
individual research, group research, and the fostering of -gexieration researchers.

Although indepth comparisons are required to fully understand eagjpporting program,

in general, there is a difference between the programs of Sri Lanka and the Republic of Korea.

2 KSNBFa {Nx J[lFyllFlQa b{C KIFa &aSLI NIGS LNR
educational institutions in addition to research support, tlesearch support program of
Y2NBlF Qa bwC A& adzZZlRNIA@S (G2 O20SN) GKS 024
within the research project funding budget.

In addition, the NRF research support program of Korea supports the operation of academic
institutes to promote research activities in Korea. This program covers a portion of the costs
of publishing academic journals (publishing online journals), supports the hosting of
academic conferences, and covers the costs required to build a databasgorelly, the
program seeks to lay the groundwork for domestic researchers to interact with each other
domestically and boost research through these exchanges. The results of the research
contribute to the exchange through an official route of scientifimmunication. As a result

of such efforts, Korea was able to build the Korea Citation Index DB, which is provided as a
global platform that serves SCIE journals and is free to use for anyone in the world.
Therefore, this R&D program became one of the pesttices of R&D projesupport.
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NSF of Sri Lanka operates STIMS (Science Technology Information Management System),
which is both a research proposal submission system and a PMS (Performance
Management System). It also appears to possess the projeztstahat it can respond to
external data requests once a proposal is selected. In this respect, the proposal submission
system (STIMS) is the first step in producing government R&D data. Data collected through
a research support system continuously evelvence a proposal is selected to receive
funding, it leads to new data through connections with other data; if a proposal is not
selected, its data growth is halted and preserved in that status. Although the growth of
individual data may end at this stagadditional insight can be obtained by searching for
patterns such as areas of accumulated individual data, researchers, institutions, subject
matter, or technology formats from different perspectives. These forms of insight cannot
be obtained from evolwvig data in combination with heterogeneous data after selection. In
other words, the utilization of data depends not only on the collection and accumulation of
data, but also on how it is managed and analyzed.

Researchproject support and selection procedesdo not differ drasticallypy country or
institution in terms ofoverall procedureHowever the areas of support anthe criteria of
selectiondiffer according to thesituationand interests of each country.

[Figure 3-53] NSF Proposal Grant Process

Application Approval by board Announcement of
Submission of Management Decision

Recommendation of
Selection Review relevant Working
Committees

Receipt of Meeting of Working
evaluation report Committees

The research projecupport system of Koredoesnot onlydeal withaccepting proposals
for projects,but it is linked tointernal project managemensystemsand the database
programns of researchers
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The NRF proposal acceptance system strives to mansgarod content, contract periods,
project participants, and the project implementation stage inanskess manner. However,

as theobjectives of the various managing departments are not homogenous, related
systems are established under each department dase the use and purpose of each
managing department. As such, there are practical difficulties in perfect linking the various
systems. Therefore, the important consideration in designing a data collection and
management system is how to design it in areeted manner that follows a single flow.
System planners and developers should keep this in mind during the planning stage to
ensure any data can be linked between systems whether or not it is managed in the visible
menu of the system. This means the systshould be established with the flexibility to be
able to adjust data from anywhere. This requiresi@pth discussions with the relevant
stakeholders, who need to be responsible for each system at the different departments. If
the system of one departnme changes, the departments that use the linked data should be
notified of the changes in the data/menu etc. to be constantly up to date during the process.

b) Sri Lanka Science, Technology & Innovation Statistics Handbook

Thisreport waspublished bythe Science and Technology PolRgsearch Division (STPRD)

of NSFthat collects data and produce statistics based on the International Statistical
Methodology for Science and Technology (2007) and the OECD Frascati Manual (2002)
presented by UNESCO.

Thereport examines the status of R&@r four types of entities, and consists ofaglance
indicators of R&D investment in all countries of the world in terms of economics rather than
specificallygovernmentR&D

1) Higher Education sector (State and Privdtél) coverage.

2) State S&T sector that includes Research Institutions, S&T Spremding
Institutionscfull coverage.

3) Business Enterprise®50 institutions were selected for the survey considering the
size of the establishment, the degree of the indlith 2 y Qa4 w35 | Ol A OA
AyaiAradziSQa O2yiNRodziaAzy (G2 GKS yIGA2,)
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conducted a substantial amount of R&D were included in the sample as per the
guidance of the Department of Census and Statistics.

4) Private NorProfit Institutions (PNRJall institutions that were involved in activities
related to S&T were covered

Data collected througkhe aforementionedour types of entitiesaresub-divided into four
areas(R&D investment, science and technology research personnel, innovation indicators,
and socioeconomic indicatoygo provide R&Drelated statistics Refer to Appendix 1 for
sub-dimensions of the statistics.

The Sri Lanka Science, Technology & Innovation sBtatiHandbookhas major three
advantages as statistics

First, it is easy to compare international levels of different countries as the same standards
are used to calculate scientific and technology statistics according to the guides of OECD and
UNSECOe8ond, the data is reliable as it utilizes a mix of published data by international
statistics organizations and directly collected data. Third, by utilizing statistical data from
international organizations and external organizations, the tasks involvesbliection,
analysis, and reporting can be streamlined.

Whereas the handbook has such advantages, it is limited in identifying the-micro
characteristics of Sri Lanka's national science and technology as it provides the
comprehensive perspectives of siits when comparing different countries. Another
limitation is the time difference between data collection and data publishing and use as the
handbook refers internationaitatistics, which are usually 2years old.

3.3.1.2 National Science & Technology Commission (NASTEC)

In order to carry out R&D under the initiative of the government, it is necessary for
organizations with a mission to plan and select support research programs as well as
evaluate and disseminate the research results. Sri Lanka opegatsrch support agencies

such as NSF under the Ministry of Science and Technology. In addition, Sri Lanka has a policy
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advisory body in the National Science & Technology Commission (NASTEC), which plans the
development of Sri Lanka's science and techgyland whose main mission is to make

policy proposals. NASTEC not only discusses key issues in Sri Lanka's science and technology
but also advises the government in determining the implications of new policies and links
them to national policies. Anotheram role of NASCTEC is to measure the perfocemah

45 research institutions.

c) Science and Technology Status Report of Sri Lanka

This report comprises of an analysis of the statistical results of NASTEC's survey on 45
science and technology research inggs and is divided into five research areas based on

the OECD R&D classification system. The research fields are grouped into five sections like
the below.

Natural Sciences

Engineering Technology
Medical and Health Sciences
Agricultural & Veterinary Saiees

Other

Thedata collection process of th&cience andlechnologySatus Reportis conductedby

hand (paper format). This is the only information that is gathered for this proposal, which
meansthere are limitations in identifying specifindicatorsand the collection patHor
theSience andlechnologySatus Report.

However, there are several known weaknesses of carrying out paper surveys. The biggest
challenge occurs during the data collection and management stage. The questionnaires may
be distribued through existing mailing addresses emails. However, if the collected data

is not an electronic file, or if it is an electronic file but is not in a format that is appropriate
for immediate statistical analysis, the data must be cleaned and reifme@n appropriate

form for analysis after collection. For example, if an EM file is received in the Word format,
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or if a reply is sent as a printed copy, the collector mustnter or modify the file into a
statistical output form, such as a Microsokdél file. Only with such preceding efforts can a
paper survey be initiated to produce statistics. If the organization continues to conduct
paper surveys going forward, it is imperative to find an efficient process to complete this
step quickly. Otherwisesystemization should be considered from a kbegn perspective.

The value of data in an electronic file remains even after the completion of a statistics report.
As data is formed with new values by accumulation, it is necessary to implement the
digitized file as a DB to create statistics reports. This DB has the advantage of being able to
be used for specifipurpose data analysis in the future. Furthermore, it can serve as a good
source for information service planning when building an integrated platfior science

and technology.

3.3.1.3 Coordinating Secretariat for Science, Technology, and Innovation
(COSTI)

The Coordinating Secretatfor Science, Technology, and Innovatiahich isset up within
the Ministry of Science and Technology, presgidnline multidisciplinary indicators of Sri
Lanka's science and technolotyough anonline platform COSTI servesthiele of a
coordinator in areas where inteninisterial or publigorivate cooperation isequired for
national development.

a) Sri Lanka Inneation Dashboard

COSToperates the online servidenown as theSri Lanka Innovation Dashboard. Although
the data collection path and method of this walas not confirmed during the writing of

this proposal this online service is an intestive scientific and technological statistics
systemthat consissof four menus: Innovation Eco System, Four Dashboard Views, Current
Status of the System, and Search.
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[Figure 3-53] COSTI Main Screen
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The Innovation Ecosystem provides components sigiP@blications, People,
Position, Partnerships, Places, Patents, Financing, and the National Research
Repository.

The Four Dashboard View consists of the General Dashboard, which provides
genegal information (organizationgyublications, cooperative situmins) about
researchers and participants; Academic & Research, which provides the
distribution of researchers by type of organization; Decision Makers, which
provides information on national scientific innovation capabilities (Global
Innovation Index); anthe Dashboard, which helps organize new businesses.

The Current Status of the System provides researchers, papers, patents,
partnerships, inventors, as well as GlI rankings and scores.

Users can use this website after creating an individual account and can construct a
personalized dashboard that consists of their personal interests. Recently, the Search
function was added, allowing users to search for researchers, papers, patentSyesggn

and facility equipment use. The search provides the data underlying the aforementioned
scientific and technology statistics of Sri Lanka, and the Sri Lanka Innovation Dashboard is
an information service platform that, unlike the Handbook and StRejsort, provides raw
statistical data. As the Sri Lanka Innovation Dashboard is an online information service, it
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has the advantages of timeliness and scalability compared to existing statistical reports in
that it can create new menus, add search servieesl be frequently updated each time
new data is added.

[Figure 3-54] Search Field and Search Result
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[Figure 3-55] Detailed Search Result (Researcher)
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The Customized Dashboard service of the Sri Lanka Innovation Dashlavarthsvative
AaSNDAOS GKIG LINPGARSA  Odzad2YATFo6fS YSydz
information needs differ according to their tasks and rokesr this reason, this dashboard

is qualified to beusd as a integratedscience and technology statisticformationservice

platform.

In Korea, the Ministry of Science and Technology doediresttlyplanor operate statistical
onlineservicesInsteada separate agency supportstinistry of Science and Technology
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in stch tasksSri Lanka, on the other hand, is unique in that statisbcdine servicesare
directly operated by the Ministry of Science and Technology.

3.4  Suggestion for Sri Lanka's Integrated Platform of Science
and Technology

3.4.1 Direction of the Sri Lanka Science and Technology Data
Management System

NSF, NASTEC, and COSTI, the organizations that manage science and technology data under
the Sri Lanka Ministry of Science and Technology, produce data on science and technology
R&D according to their respective simns. Some data comes from direct surveys, while

other data are statistics from international organizations and other statistical surveys. These
three organizations handle different types of R&D data, the publishing of cycles and forms,
and R&D data managnent and delivery according to their individual missions.

NSF identifies researcher information (such as degree and past benefits), the type of support
(research summary, benefits, etc.), contracted projects/programs, and performance results
through STIMS By accumulating and monitoring these aspects for each project,
demographic information, information for overseas academic societies, and research area
can be identified and analyzed. In additiby linking research project information with the
PMS, theprogress details of research projects and achievements can be continuously
tracked.

The limitation of NSF is that STIMS appears to serve as both a research support system and
a project management system in its current form. We believe that the segmentztibie
proposal system and the project management system helps in structuring the details and
the output of government R&D investments.

In addition, NSF's Statistical Handbook is an international standard for science and
technology statistics, which isefsil for understanding the status of Sri Lanka's science and
technology R&D (investments, manpower, supporting entities, etc.) at the macro level.
However, given that governmeifiinded R&D accounts for 60% of Sri Lanka's total R&D
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investment, there is a &k of micreanalysis for government R&D execution. This is an aspect
that needs to be improved upon.

NASTEC is a science and technology policy advisory organization that periodically prepares
reports covering Sri Lanka's science and technology status tadekss developments
through periodic surveys of 45 research institutes in the country.

The evaluation of the research institutes is divided into two general sectors: the
management sector and the research sector. In the management sector, the evaluation
looks at how well an organization has identified and carried out the tasks that are
appropriate to its mission, as well as how effectively the workforce is managed. In the
research sector, the evaluation assesses how much scientific and technology output ha
been created and disseminated, the degree of expertise that has been accumulated in each
field of research, and the amount of cooperation that was engaged.

[Figure 3-57] Institute Evaluation Schema

Management

Objective

This research institute assessment process requiegeral considerations for the
assessment system (category, division, indicator, etc.) depending on the purpose and
characteristics of the research institute being assessed. In addition, each system should be
reviewed annually to facilitate collection, bile assessment indicators should be organized

in a manner that derives policy implications or acts as a basis for decisking.

The comprehensive and systematic management of the data collected and submitted for
this evaluation and the results of the auation become a resource for the continuous
monitoring of the status of R&D utilization of an institution. This can be used to set up the
longterm or shortterm vision of an institution that is open to change. Furthermore, by
regularly evaluating govement-funded laboratories, the government can use these
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laboratories as frontier players to lead national innovation systems and develop science and
technology capabilities.

As the major task of NASTEC involves policy advice, the assessment of resatuigs inst

had better to be processed in more developed manner which can save times to efforts,
while NASTEC spends more time to use and analyze the results of servey for advisory
purposes. In addition, the results should be embedded with a system and sasvigeen

data through an integrated information service platform.

Lastly, the Sri Lanka Innovation Dashboard, which is operated within the Ministry of Science
and Technology, is expected to be used as an integrated platform for science and technology
statistics that provides interactive online services. Therefore, it is recommended to modify
the current COST] firtvel menu to cover all S&T data, including government R&D, other
R&D, and science and technology innovation data.

In sumnary, we propose the ftlowing directions for the establishmentah R&D data value
chain forthe Ministry of Science and TechnologlSri Lanka.

The roles of NSF, NASTEC, and COSTI should be divided into collection,
management, analysis, and services based on tHe &#a value chain (creation

¢ refinement & management analysisg utilization), and each organization
should perform the corresponding data roles. In other words, NSF oversees
research project support and the management of projects and outputs, NASTEC
serves as a policy advisepgntered body (data analysis), and COSTI operates an
integrated platform for science and technology information services.

To establish an R&D data value chain, each organization should build the
necessary systems. NSF should poten advanced STIMS, PMS module
implementation, and advanced DBs. NASTEC should set up the necessary system
required to analyze the statistical and support data for decisi@king. However,

if NASTEC continues to conduct research institute evaluatiossalgo essential

to establish a system to conduct the survey itself, or NASTEC should consider a
procedure to implement an electronic system for the data to provide online
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services by implementing DBs from survey data. Lastly, COSTI should provide
onlineinformation services to store/manage data produced through government
R&D by being assigned the role of a repository. At the same time, the Sri Lanka
Innovation Dashboard should be modified into an integrated platform that
provides comprehensive informaticon science and technology R&D in addition

to a community feature in which researchers can find scientific technology
information both domestically and overseas as well as other researchers for
collaboration. This is vital as the method, scope, and cdrdérervice provision

may vary depending on who uses the platform. From this perspective, it is
proposed that the current firskevel menu is modified to be more comprehensive
and logical to better support researchers, policy planners, and government
officials in the first development phrase.

[Figure 3-57] Sri Lanka S&T Data Mechanism
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[Figure 3-58] Role by Organization
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The detailed items, implementation methods, flows, et@ dependenbnthe type ofdata

that is collected andhow is should be&onfigured.Therefore, once the roles of the three
organization are defined according to the data value chain roles, each system and platform
should be designed to seamlessly link data, and be configurable in a manner that reflects
0KS dzaSNDXAIGPBG SIS @& SINDa 3IF21 f @

3.4.2 Development of an Integrated Platform for the Science and
TechnologyData Mechanism

The firstphasein establishing anntegrated platformfor the Sri Lanka science and
technology data mechanisimvolvesconstructing an overallaime of the platform and
building the basic contents and DBeTseconghase involvebuildingastatistics DB other
than government R&D, and the thipthase involves implementirtbe integrated platform.
This means that the first and secopthasesmust be achievedbefore the platform is
complete In addition, segmentation by process withhe phasesisalso important to
achieve astep-by-step pathwayfor the integrated platform.

Integrated Platform Phase Constructing the entire framework and establishang

basic DB

The integrated platform is divided into four domains. The first domain is

32 FSNYYSyYyildl wasd ¢KS aSO2yR R2YFAYXZ yI YS
national statistics of NSF's Statistical Handbook and the NASTEC Status Report
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other than R&DF dzy RAY 3 AYF2N¥IF GA2Yyd ¢ KS KA NJ
/| 2YLISGAGADBSYS&aaéds LINPOARSAE GKS YIAy 02
analyzed in various global competitiveness reports such as GllI, IMD, and WEF. For
the final domain, it is proposed that thiurth domain covers the researcher
community or corporate R&D information. However, the actual menu decision can
be made by the relevant authorities and decisioiakers through consultation.

In the first phase of the integrated platform, the menus éach domain should be
finalized and the contents (data composition, data display, convenience functions,
etc.) under each menu should be detailed. However, as the contents of all the
menus cannot be completed at the same time, the goal of this phaseestablish

at least one menu for each domain.

During the first phase, the PMS and the researcher database should be upgraded
at the same time to proceed into the second phase.

Integration Platform Phase 2: Enhanced content optimization

As a phase to enhandke content, all submenus and contents under each first
level menu should be completed. In particular, the Global Competitiveness menu
allows for the monitoring of national competitiveness indicators as well as
scientific and technological competitivereemdicators such as IMD, WEF, and GlI.

In addition, visualization should be added to enable users to trace the annual global
rankings of Sri Lanka's indicators and observe the changes at a single glance.
Integration Platform Phase 3: Completion of basiostent and additional services
Domain 4is suggested to be a section on researchers (such as a community) or
corporate R&D information. However, data collection for corporate R&D data
would be difficult as some data may be related to trade secrets thahathe

open to the public. Thus, the planner of the integrated platform should engage in
discussions with other R&D stakeholders to decide upon the appropriate contents
for Domain 4. The main purpose of the current dashboard is to extract and utilize
the data, and so it is configured in a em&ay manner. However, an enhanced active
menu that encourages research collaboration among domestic researchers by
enabling the exchange of project information under Domain 4 is proposed for the
integrated platform. Tts is the motivation for suggesting the researcher menu. To
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organize a researcher community menu, it is recommended to have interviews and
hold meetings with researchers to better understand their needs and expectations.

3.4.3 Considerations for the implementation of an integrated platform

Data implemented into the integrated platforman be stored and managed in a single
management DB, but government R&D dé&a IMS, researchers, 45 research institutions,
etc.) of Sri Lanka appears to kaready managedseparaely. Amongthem, it is
recommended to first upgradine PMS.

3.4.3.1 PMS Implementation

The project data can be collected, managed, or even serviced from the integrated platform.
Interestingly, STIMS appears to function as both a research proposal submissomayd

a PMS system. As the current STIMS system does not appear to be completely separated,
the separation of the two modules is the first task that should be completed. This will help
in operating the entire systematic R&D cycles going forward. Howtaeemodules should

be linked with certain information, otherwise each DB cannot be automatically linked, which
means manual work is required. An example key value to link the two systems would be a
unique control number for each project. Once a propasaubmitted, a unique project
number is assigned to it. This number is used as a key value between the PMS and the
proposal submission system. This allows anyone to search and extract project outlines
(contract content, subject, research participants, amgstitution) from the project
management system with the assigned number. To further develop the current STIMS,
internal discussion is recommended to discuss how the research project support module
should be separated from STIMS and what additional irdétion should be included to
capture the status of a project to its conclusion. In this chapter, we will discuss the
considerations of implementing the PMS.

When implementing a PMS, the second task to undertake is to check how much of the R&D
budget is spenhby unit. In addition, one needs to consider which units (common and
minimum units to capture R&D budget segmentation) can be used to collect execution
details.
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In South Korea, R&D units within ministries are divided into the Program and Project levels.
Aprogram unit is divided into three stages, and the lowest program unit is composed of a
project unit. Once execution details are collected annually according to the designated unit
(project unit in South Korea), the total aggregated project funds in #ezuion details
equals to 98~100% of the initial R&D budget. Therefore, the annual R&D budget of each
ministry can be comprehensively identified. Using this information, it is possible to know
who conducted the research, the type of research that was gotedl, and the amount of
funds that was spent.

Once the prerequisites for PMS implementation (obtaining the annual R&D budget of each
ministry and designating a collection unit) have been resolved, the current project status of
management, the project tyg the relevant regulations, and the opinions of the researchers
should be investigated for organizations that carry out and support project management.
Once an agreement (contract) is signed for a project, the project contents can be acquired
from the ageement to be embedded into the PMS. As the current PMS is not capable of
conveying all project data, it should be supplemented or upgraded with the contents of
agreements using common data types by each organization. In addition, a diagnosis process
shouldbe performed on the current PMS system to help people recognize the necessity of
upgrading the PMS. Through this process, project management organizations can better
understand what regulations are required to collect/manage/service -Ridded
information. Setting up relevant legal foundations makes it easier to efficiently perform R&D
data collection and management. In addition, all of the information, opinions, and data
obtained during this investigation process are useful in the process of buildintpgrated
platform in addition to PMS. Further recommendations for the PMS implementation stage
are as follows.

Reviewing relevant regulations: It is necessary to verify whether there is a grounded
regulation or not for the entire cycle of a project (from public offersedection
assessmenmanagemempublishing output).If there are no regulations, reviews
shouldbe conducted to determine which statements are needed and each stage to
collect information and to modify current statements for the futute particular, it

Ad AYLRNIFIyG G2 AyOfdzZRS NB3IdzZA FdA2ya NB3I
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the comerstone for all government R&D data.

Checking the project management procedures and the role of the project manager:
This step evaluates what should be included in the project contract (agreement) in
terms of the current project life cycle (proposal subsionselectiorassessment
management), and identifies the areas that should be supplemented in current
project management activities. In particular, the role of project managers in the
project performance cycle should be considered. The role of the fdrojanager in
terms of creating relevant regulations is clearly defined with a responsibility in
project management operations. Discussions on this topic are the most important
axis in PMS design.

Communicating with researchers: Topics from researcherbigtdy extensive and

all opinions should be categorized. Although there are a wide variety of opinions on
subjects such as R&D support procedures, the amount of R&D support and duration,
etc., opinions should be collected ameflected in a limited mannemn platform
services. Others must be shared with the related managers at each stage to advance
to the following stage in the life cycle.

Organizing working committees: As it is not possible for a single team to implement
regulationsdetermine thetask management status, aridlfill the manager role of
checkingat the same time, it is necessary torm a subcommittee to present
comprehensive plans and opinions exclusively for each topic. This should be also
stated in the regulations.

[Figure 3-59] Investigaion for PMS implementation
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One key consideration is related to those who work on the profgetore building a PMS,
everyone involvedh the platform projecimust have the same level of information at each
stage of statistical collectiomanagement, calculation, and distributiongnsure a smooth
processThe first meetingshouldcheck the level of informatioregarding theR&D statistics

of each participant,shaing the information they know tol R2dza G Sl OK LJ NJ
information leel. If the information, knowledge, and experiences betnehe participants

are not uniform, these gaps may appear during the middle of the process and cause delays
or distort the project direction. For this reason, it is cruciahareall informatian between

the participants in the first meeting.his reportpresents a samplehechist of questions
(Appendix 2jhat a third party carusewhile readinghe Sri Lanka Science and Technology
Statistics Report and Services

It is importantto define the conceptand rangeof the R&[Ddata collection unit (same as the
R&D data support unit), if it currently does not exighe PMS framework should be created
with the established concept and lieH to the other DB (such aghe researchers DB
addtion, theperformance collection should be performed this unit as well. THR&D data
collection unit should also be considered for all cases from the other ministries for future
system migration.

The following is a list of sample considerations for R&&a collection. Therefore, at
minimum, these consideratiorshiould be discussed and mutually agrepanto the fullest
extent possible.

[R&D data collection]
What information is collected when collecting execution details of the R&D
projects?
Is the information effectively collected from the current project contract
(agreement)?
What are the policy motivations to encourage researchers to submit projects
and performance data?
To what extent will information be collected about the project performance
agency and the project participating agency? Is a management code necessary
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for the management of the project performance agency and the project
participants?

Is there a unique management code for research programs and projects within
the ministries? If sohow can these be managed and what improvements can
be made?

After the project agreement is in agreement and a DB is formed, how often will
the execution details be collected? When will the details be collected?

What are the outputs by project type?

What can be done iit canbe categorized as common output types?

Who should input the data into the system? Is it possible for anyone who
participates in the research or only the principal investigator?

Should data be continuously updated in the systenstowuld it be updated at

a certain period?

3.4.3.2 Researcher DB linkage and upgrade

Researchers participating in projestipported by the NSkte required to firsbe registered
with the STIMS DBvhich meansthere is an existiyBof researchspecific identitation
numbeis (codes). Given tlis factit is assumed theesearcher information of the STMIS DB
can be utilized through th8cientist Searcteature of theSTI Dashboard.

Before upgrading the researcher DB, it is recommended to check how muchinformation
regardingeach researcher's performance, affiliation, results, majoresearchers, co
researchers, R&D patrticipation status, and role by praeetcovered in the existing DB
Through this procesthe scope oinformationdisclosureof the platformcanbe determined
regarding whether or not it is allowable to be presented in the STI Dashboard.

The study of science and technoldggdamentallybegins with a researcheCollaboration
between researchers can contribute to tagchange of mutual knowledgeilés, and other
expertise In this sense, researchiformation (including information on activities) is a key
materialin scientific technology data management that cannoblerlooked Analysis and
trackingof researchersvill have important implicatins not only in terms of fosterinpe
advancement o$cience and technology, but als terms of boosting research itself.
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3.4.3.3 Implementing the integrated platform

Whereas NSF collects and establishes R&D information, COSTI has a different mission in
providing information via the web. As such, the system operates differently at each end. In
conjunction with the different systems, it is important to differentiate between agency
personnel that generate data and those who service the data to clarify the scdpeiiof
respective roles. The process of sending and receiving data is done automatically, but if the
data is not properly maintained during the transaction, it can give rise to service errors.
Therefore, the persons in charge at each system must suffizieotnmunicate during the

data inspection and service process. In particular, confirmations need to be made with the
service representative when adding new data to ensure the data is processed and published
correctly. Representatives should plan data aiten while being aware of the conditions

and rules that will allow for smooth services within the system. If the data is added without
prior communication between the involved parties, it may be necessary to modify the
platform structure to be able to see the data during the pogirocessing phase. Therefore,

prior communication is definitely recommended to save peffects and time.

In order to address these issues, the organizations that oversee data generation and provide
services should consider tifiermation of a committee to discuss relevant data cycles from
collection to services. The chairman of this committee should be from the Ministry of
Science and Technology to steer the integrated platform in the desired direction.

The following are exampethat should be considered when operating the integrated
platform service based on the above premise. The examples can be modified and
implemented through a comprehensive outreach process.

It is important to consider whether COSTI should implement andagea the DBs directly
Fd /h{¢LQa SYR 2N g KSGKSN) 6KSasS {(lFala akKkzd
calculate the data. If the DBs are implemented at the organizations, COSTI also needs to
operate an integrated service DB that manages allivecedata from the initial collectors.

If COSTI directly manages the data for each of the four domains of data collection, it does
not need to setup another data curation process with the received data at their end.
The structure and hierarchy of the data should be considered for each domain. Government
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R&D data and global competitiveness data are different types of data with different
hierarchies. As such, the data structure for each domain can differ. In thisthasaser

experience of the web may be inferigherefore, user behavior should be fully considered

when structuring the services.

Lastly, the service functions (search, download, print, save, etc.) that are provided in each
screen should be configurdahsed on user patterns to enable the use of data based on
YIE@AILGA2Yy Ff26a FyR A02ya | OO0O2NRAYy3A (G2 (GKS

Wereviewedthe maindetailsof the upgraces that were implemented forthEMS andhe

researche DB, which is a necessary mguisite for the implementation of thantegrated

platform. In addition, we reviewed the considerationsgarding theinformation service
implementation.

AsSri Lanka has different social and cultix@tkground tdore& A (n€réssayfér the
systemto be implemented in the same manner as in Kotkaestrictions occur duringhe
implementationprocess due talifferences imrganizational and social cultute Korea, it
is necessary to go through deliberate process toadjust the suggestions to thactual
situation with the understanding of the originalirpose.

3.5 Conclusion and Limitations

Significant trial and error was involved in the process of creating, managing, distributing,
and spreading data for the Korean information service for natio&&l projects, which has

been managed and operated for over a decade since 2008. The considerations presented in
this paper are based on the lessons learned from solving various problems (e.g., the lack of
thorough initial planning, unexpected system erroeenflicts among staff) under the
assumption that South Korea woulddesign the integrated platform.

Three major agencies within the Ministry of Science and Technology currently produce and
publish statistics that are directly or indirectly related tol%nka's science and technology
and government R&D through papers or online services. However, we believe that there is
still a lack of a prperiodic management system that can generate utility value for the R&D
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data. In particular, it is important tongderstand how the national budget is being utilized
for the development of science and technology. However, the three Sri Lankan agencies
does not provide details regarding government R&D information.

Therefore, the roles of the aforementioned three agescshould be reset according to the
collectionanalysiautilization cycle in line with the mission of the three agencies. For the
collection of government R&D data, we propose the separation of the research support
system and the project management syst@maddition to upgrades for the researcher
database.

In order to provide data that are generated and managed by various organizations through
a single integrated platform, cooperation and communication is necessary between the
organizations that collectral manage the data. Through this communication, the basic DB,
which becomes the backbone of government R&D data, should be designed in a systematic
and compatible manner, taking into account the ldegn development direction of the
integrated platform. Tis will minimize the problems caused by technical conflicts during
the operation of the integrated platform.

This study was limited in obtaining detailed and whole information on the data collection
route, collection method, usage period, and operatiortinogl of the nationwide R&D data
survey that is conducted by the Ministry of Science and Technology of Sri Lanka. For this
reason, the proposed integrated platform has a stronger function as repository that first
focuses on storing raw data and providinfprmation services according to data generation.

In the future, with more widespread understanding of the need to utilize an integrated
platform through interviews, in addition to greater amounts of information on the overall
government R&D data collectigprocess, its management status, and additional R&D data,
we hope the details regarding the platform implementation proposed in this report can be
developed further.

For further reference to the Korean case, an outline of the R&D data mechanism of the
Koran Government can be found in Appendix 3.
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[Appendix 1]
The Sri Lanka Science, Technology & Innovation Statistics Handbook is composed of the
following standards.

Financial Resources for Research and Development

Gross Expenditure on R&D (GERD) iharka 196€2015
Gross Expenditure on R&D (GERD) in Selected Countries
National Gross Investment on R&D by Source of Funding 2015

National Gross Investment on R&D for Different Sectors by Source of Funding
in 2015

Trends in Gross Expenditure on R&D (GERDYpdurce of Funding as a
Percentage of GDP 202815

Trends in National Investment on R&D by Source of Funding 2008
National Gross Expenditure on R&D (GERD) by Sector of Performance 2015
Trends in National Expenditure by Sectors of Performance-2015

Percentageof Gross Expenditure on R&D (GERD) by Source of Funding in
Selected Countries

National R&D Expenditure by Nature of Research Activity 2015
National R&D Expenditure by Nature of Research Activity-2013
Percentage of GERD by the Typ&&D Activity in Selected Countries
National R&D Expenditure of Different Sectors by Discipline 2015

National R&D Expenditure by Discipline 2@08.5
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Human Resources in Science and Technology

Distribution of R&D Scientists (Headcount) by Sector Ziib6

Number of R&D Scientists (Headcount) by Discipline and Gender22dH4
Educational Qualifications of R&D Scientists 2015

Distribution of R&[Bcientists Fullime Equivalent (FTE) by Sector 2015
Distribution of R&D Scientists of Full Time EquivaleREjy Discipline 2015
Educational Qualifications of Full Time Equivalent (FTE) Scientists 2015
Number of R&D Scientists (Headcount) by Age and Sex 2015

Number of R&D Scientists in Selected Countries

World Statistics of Researchers by Formal Qualifica&i&@ex (Headcount)
Science and Technology Personnel (STP) by Category 2015
Distribution of Science and Technology Personnel (STP) by Secte2 8.3

Distribution of Scientists and Technologists (in R&D and S&T Services) by
Discipline 2015

Performance Indators for Science and Technology

Number of Patents Locally Applied and Registered During-2008

Number of Industrial Design Locally Applied and Registered During the Period
of 20002015

Distribution of Patents Registered According to Classificatid3-2015
Patent Applications in Selected Countries 2@035

Main Fields of Publications in the SCI Journals -201%
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Knowledge Disseminations During 2015

Science & Technology Postgraduate Output 2PQB5

Innovation Indicators

R&D Expenditure bifferent Industrial Categories 2015

Percentage of Total Revenue that came from the Sale of Products & Services by
Industresinvolved in R&D 2018015

Industries Involved in R&D in 20@615
Number of Innovations Developed Bysiness Enterpris&s 2015

Number of Innovations Developed by the Government Sector (R&D)
Institutions in 2015

Number of Innovations Developed by the Higher Education Sector in 2015
High-Technology Exports (Current US$) in Selected CountriesZIIE3

Involvementof IndustrialSector with Other Institutions in Conducting R&D and
Innovation Activities 2002015

Countries where Sri Lankan Business Enterprises Acquired their Technologies
during 20082015

Methodologies Used by Industries (%) to Protect their Intellectual Prgpert
Rights (IPR) during 20@®15

Key Socid=conomic Indicators
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Economic Indicators on National Output and Expenditure

Compositiorof Exports 20142015

Composition of Imports by Major Categories 22015

Realized Investments in the Board of Investment (BOI) Enterprises220b4
Education Indicators in General Education

Number of Government Schools 2015

Number of Students Studying i&cce at the G.C.E. Advance Level in
Government Schools 2015

Health Service Indicatof PublicSector 2012015

Key Indicators in Infrastructure DevelopmentPublicCommunication Sector
20132015

Performanceof Powerand Energy Sector 202015

[Appendix 2]

I. R&D project support and management

1. Overall
1) Are all national R&D projects managed by the NSF in Sri Lanka? Or do the ministries
work independently?
If NSF covers all R&D programs in Sri Lanka, are you aware of all related
information like the annual R&D amount, the number of projects, and the
program list and types?

If the NSF does not cover all programs, which ministries other than the S&T
ministry carry out R&D projects?

U Are R&D programs selected and executed at the sime through the
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same process? Or does it differ from ministry to ministry?

2) Are there regulations and systems that can manage the R&D programs of ministries
in an integrated manner?
o0 1126 A& {NAR [yl Qad ws5 LINE I Ndityared i NHzO
supported or managed)
How does the R&D support program proceed from bottomand topdown?
Does it depend on the type of support?

Is there a defined concept in terms of project management in the R&D

environment?

How many years is a project pedi®d What are the criteria if this period varies

for each project?

4) Sri Lanka hopes to establish a science and technology monitoring portal that can
be used to make policy decisions. What was the motivation for this?

5) Should the portal service still tisited to the scope of government R&D? Should
all of Sri Lanka's science and technology be included as a whole?

2. STIMS (proposal submission & project management system)
1) Does the selected project have an agreement (contract) procedure, or is the
agreement replaced by notifying the selected project?
2) If a proposal is selected, how will the funding amount for the project be decided?
(is the R&D funding amount by project fixed according to the R&D field, or is it
decided by the advisory committee wittonsideration of the amount submitted

by the researcher?)
3) Is this system connected to the project management system that contains the
performance details/results of the selected projects?

? The project management system manages all contract projeciildetThis

system also collects, records, and manages the performance produced by

each project.
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2 Thus, the research proposal system, which is used to accept proposals, can be

part of the project management system, or it can be linked to the project
managenent system via a separate module.
4) Is NSF's STIMS (proposal submission system) a project proposal system for all
ministries or is it only supported by the S&T ministry?
If STIMS only supports the S&T ministry, is there a system like STIMS in other
minigries?

3. Collection of R&D execution and output
1) Is there gathered information on the number of projects and how each are carried
out? Or is this a plan for the future?
Is it collected by a ministry unit (i.e., by the ministry that approves research
projects) or is it managed by only one organization once it is approved?

If identified by each ministry, do you plan to incorporate it? Do you plan to keep
it separate from the decisiomaking process?

2) Does each department produce a statistical surepport that analyzes the status of
government R&D by project, by output etc.?
If so, what data are collected/analyzed? If not, why is this the case?

3) The contents of the project agreement are expected to differ depending on the type
of project (supportingparticipation in overseas academic societies, supporting
scientific research, supporting equipment/facilities, etc.). Is there a national standard
form, or are the projects independently developed?

4) Are expected output goals set in the projegreement or project outline for future
work?

5) Does each R&D project/task have its own management number, so it can be
distinguished without overlap across all departments?

6) Are the types of outputs collected by each NST defined? Or is it possible for
researchers to choose autonomously (do the output types depend on the type of
program?)?
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7) In Sri Lanka, which performance indicators do the R&D output place more weight on?
Papers (journals), patents (technical), economic/social performance

What other ypes of outputs are there?

4. ETC

1) If raw data or statistical data on the government R&D program of your country are
needed, how can one obtain such information?

2) Who are the main users of science and technology statistics?

3) In what ways are theada used? (for what purposes?)

5. Researcher DB

1) Once registered with STIMS, an ID is assigned. Is this ID available as a unique
identification code in all departments or only available within the registered ministry?

2) How and where is this DB currgnbeing used? Is the information provided by the
Scientist Search on the STI Dashboard sourced from the researcher DB of STIMS?

Il. R&D Data Statistics

1. Statistical Handbook
1) Based on the utilization of data for 2008, 2010, 2013, 2014, and 201%atts
reports were published annually and the lead time is estimated to be about two years.
What is the official release cycle?
2) How many years and months does it take to collect, manage, and analyze data?
3) How are the domestic statistics provided thy statistical Handbook published by
NSF collected? Online or Paper Survey?
Is it carried out by the person in charge of the organization? Is this task
outsourced?

How many personnel are involved in this work (regardless of whether a separate
agency eists)?

130



Chapter 3.{ K N& y JExpesaidSan@Analyzinghe STI $stem in Sri Lank

How long after a questionnaire is distributed are the answer sheets collected?

How long does it take to receive a questionnaire and process the data, and how
much time is required to publish a statistics book?

4) |Is the Statistical Handbook dateeteame every year? Are there modifications?
If there are regular modifications, what procedures are used to implement the
modifications?

5) Is the final product a report? Is it a statistical book or another type of report?

6) After the final publicatiorhow are the statistics managed?
After the publication of statistical books, are the raw data organized/managed
to a level that can be published/distributed as electronic file?

7) What are the difficulties in collecting, managing, and analyzing the data?

2. Sri Lanka Innovation Dashboard by COSTI

1) Through which process is the data collected?

2) How is the website data updated? How often does this take place?

3) What was the implementation process/flow during the initial setup? (How do you
decide who gthers the information or makes a DB?)

4) How long did the initial implementation take?

3. Sri Lanka Science, Technology Status Report by NASTEC

1) How does the research institution distribute, aggregate, and organize the
guestionnaires for the evaluatidh

2) Are 45 organizations evaluated each year, or are there cycles by agency? What data
are included in the survey and evaluation regarding an institution's performance?

3) How much time is required to produce statistical output from electronic data?

4) How often do you publish?

What are the difficulties in collecting, managing, and analyzing the data?
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[Appendix 3] R&D Data Mechanism of the Korean Government

Korea initiated its government R&D support project in 1982 and has collected details on
the government R&D enforcement conducted across all ministries in a unified manner
since 1999. This provides a means of seeing how each ministry utilizes its budget and
how success is achieved through its endeavors.

R&D budgets are classified by year. @n@ount and output of supported projects are
also surveyed according to the year of occurrence. However, R&D output must be
recorded with project information to be able to identify which projects contribute R&D
output. This is one method of linking R&D istreent and R&D output.

A total of 63,697 R&D projects were carried out in 2018. The R&D details and output
generated in 2018 are the result of a steady increase in R&D investment over the past
decade. Although the growth in R&D investment has slowed dowadent years, the

R&D budget is expected to increase in 2020 to strengthen competitiveness in the field
of materials and components technology.

[Figure 3-60] 2002-2018 R&D Execution in Korea
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Surveys of the execution details of R&D support begarB891but a survey of R&D
outputs was conducted as a trial between 2005 and 2006. The official survey was first
conducted in 2007. Initially, 15 output types were recognized and collected. As a
collection standard, Korea collected/investigated common ouspubetween
departments (papers, patents, technology costs, commercialization, human resource
development, educational support, etc.)

For detailed collection such as collection methods and calculation methods of each
performance type, KISTEP (Korea Instiaft8&T Evaluation and Planning) conducts two

to three consultative meetings with R&D project management agencies each year to
improve the procedures and standards for collection and verification.

[Figure 3-61] Trend of SCIE Papers and Patents
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[Figure 3-62] R&D Outputs by Year and Type
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1. The Collection of R&D Data by the Korean Government

The Ministry of Science and ICT investigates the domestic R&D execution of all
government ministries. KISTEP, which is under the Ministry of Science and I@&E, utiliz
the Standard Information Management System (SIMS) module within the National
Technology Information Service (NTIS) system to store records of R&D execution and
performance data through the collection process.

In addition, organizations established undeach department that conduct R&D
projects are determined according to the joint regulations of national R&D projects and
the laws of each ministry (selection, execution, and management based on legal
grounds).

[Figure 3-63] Systematic Schema of R&D Execution and Result Survey

Ministry of Science & ICT

Preparation of guideline on . )
performance analysis criteria, Submit report of
implementation R&D data analysis

Notice data analysis
n -

Reguest to confirm Submit R&D data

the results of [execution, output)
submitted data

Published
- at NTIS

[ Ministry of Trade, ] [ Ministry of Health ] [ Ministry of ] Ministry of Land,

Industry & Energy & Welfare Education Infra;rtruculre and | Others..

All ministries, departments, agencies related with R&D activities

The SIMS systems can receive data in conjunction with the project management systems
(PMS) of each ministry, or the businesses/projects of agencies if there is no available
PMS that can directly import data through the welhge using Microsoft Excel file
formats. The execution details do not have issues in collection as it is inherited from the
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overall project agreement, but the output data cannot be traced without manual inputs
into the system. For this reason, a data ihpuaefing is held in November every year.

The input briefing presentatioaffersguideson the changing collection and verification
procedures such as newly collected data, change in collected data, and verification
criteria. In addition, the involvedarties are encouraged to import the correct
information toprevent potential issues anthe needs fomanuas.

The collected information is used to evaluate R&D projects and serves as a basic
reference for R&® budget allocation. In particular, a certain degreelaiigationis given

to R&D output data collection. If the data is not imported, then some outputs may be
missed irnthe annual project evaluation.

The collected data are verified through a-gocten-month verification process and the
main statistics are published as reports and statistics tables. Statistical data of the
published reports are provided through the integrated platform to enable any user to
analyze the data for any purpose. The statisiservice is determined by the inspection
personnel for data. As the statistics are related to the data collected by project unit, the
fixed data is linked to the information of each project, and statistics can be viewed
according to project informatioand output information in the statistical analysis menu.

In addition,accurate scheduling is essential due to the fact that the time at which the
previous year's data is finalized overlaps with the collection period of new R&D output
data

Asmentioned in a previous section, Korea has separate institutions for collecting R&D
data and providing services. Due to the different roles of the institutions, data extraction
issues in the system, missing data, and rule errors are frequent occurrencas wh
publishing confirmed data during the stages of data collection, verification, confirmation,
and publication. Problems arise due to different interpretations and solutions for data
collection and management, and the duties of platform personnel who geoservices

or generate data vary depending on the circumstances. Therefore, significant effort is
made to foster communication between the project managers and the institutions.
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2. The R&D Data Integration Platform Service of Korea

Korean Ministry of Scieecand ICT prepared thigrst BasicPlan for Research and
DevelopmentActivities(20062010) in 2006 to enhance the efficiency of government
R&D projects by exploring/promoting the basic direction in addition to various
projects to promote the managemehttilization of government R&D projects. The
basic strategies of this plan included establishing a comprehensive management
system for research outputs, promoting research outputs and utilization, and
establishing a research performance and managemenizatilon infrastructure. One

of the promotion strategies of this plan was the implementation of an information
system that comprehensively collects/manages research outputs and provides them
for convenient use by consumers. The National Science and Teglyriaformation
Service (NTISnplementation planwas prepared in 2007 and services were first
provided to the public in early 2008.

[Figure 3-64] NTIS Service Concept

Gather Refine Utilize

Individual
institutes.

Enterprise Self/Upper/
Special Evaluation

Currently, NTIS consistsafitire cycle R&D information, project and outpnformation,
researcher information, data utilization, and R&D Pbigbmenus are included for each
menu and various statistics, including R&D statistics, are provided in the data utilization
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menu. The statistics provided by the Data Utilization memwvjle raw data such as
survey statistics, national R&D statistics, various competitiveness statistics, and OECD
statistics. This menu also provides raw data in the Microsoft Excel format so that users
can easily perform desired analysasd be provided with a pivot tool for statistics.
Currently, only information that can be disclosed/opened are provided. As the collection
demand for detailed data increases, opinions on the inspection and demand for
collection are regularly gathered. Furthermore, a sesvisatisfaction survey is
conducted on a regular basis according to user level (e.g., related institutions and
individual users). In addition, annual competitions are held using data provided by the
platform to improve convenience and availability everaye

Through such efforts, the government strives to promote science and technology in a
multitude of fields. For developing countries, NTIS is a benchthatkprovides useful
know-how in managing scientific & technological data and information services
example of a nation that uses NTIS as a benchmark is Costa Rica, which it started in 2018.

NTIS continuously communicates with people and organizations related to the overall
life cycle of national R&D data and strives to realize information sertigentegrating
various technologies suitable for the ICT environment.
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Chapter 4. Capacity
Development Process

Kick-off Workshop and Field Research

1.1 Introduction

1.1.1 Objectives

The objective of this workshomvas to introduce team membey from two partner
institutionst STEP&and NASTECand to discuss the detailed schedule and scope of the
2019 Project. Following the kickf meetingthe STEPI teawonductedfield research on Sri
LankaQ &T1 policy and govwaainceandinterviewed several STdtakeholdersn Sri Lanka.

1.1.2 Kor e Redearch Team

[Table 4-11K o r eRedearch Team

. Position & i
Name Organizatior . Contact Information
Area of Expertise

Chi Ung Song STEPI Vice President cusong@stepi.re.kr

. ChiefDirectorof the Division of : .
Wangang Kim STEPI Global Innovation Strategy wangdkim@stepi.re.kr

Head of Development

InkyoungSun STEPI Cooperation Research

isun@stepi.re.kr

Researcher/ , .
Byung Woo Jeon STEPI Project Coordinator bwjeon@stepi.re.kr
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1.1.3 Sri Lankan Delegation

[Table 4-2] Sri Lankan Delegation

Organization Name Position
Ministry of Science, Chinthaka S. Lokuhetti Secretary
Technologyand Research
(MSTR) Nazeemahamed Director
Ministry of Megapolis and RahulaSenanayake DeputyProject Director
WestembDevelopment U.G.Ratnasiri Additional Secretary
Coordinating Secretariat fol
Science, Technology, andNavodiWickramasinghe Deputy Project Maager
Innovation(COST]I)
Arthur C Clarke Institute for
Modern Technologies |Shiran A. Welikala Senior Deputy Director
(ACCIMT)
. . Harin de Silva Wijeyeratne Chief Executive Officer
Sri Lanka Institute of
Nanotechnology (SLINTEC _ Executive Busines
Coordinating Secretariat PulainSenarathyapa Development
Prof. Ananda Jayawardane Director General
National Science Foundatic -
(NSF) J.GShantha Siri Head
WasanthaAnuruddha Head
National Science and Dr. KalpaSamarkoon Senior Scientist
Technology Commission
(NASTEC) Mr. Seyedshahmy Senior Scientist
National Intellectual Propert , . .
Office of Sri Lanka (NIPO! Nissansal&bhagamwan Assistant Director
National Research Council . .
Sri LankgNRC) Ms. Manisha Rajakse CEO
Sri Lanka Inventof®
CommissioSLIC) Mr. A. Nmahnama Head
University of Colombo Prof. K.R. RanjitMlahanama | Dean, Faculty of Scienc
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1.1.4 Schedule

[Table 4-3] Workshop Schedule

TIME EVENT REMARKS
Monday, March 25, 2019
22:40- 5S LI NILdzNE ¥ NP i 473
Airport
Tuesday, March 26, 2019
_ ) Arrival at Colombo Airport, Sr
04:30-07:00 LankaAirport A Hotel
07:00-11:30 Hotel Chechn & Break Hotel: OZO Hotel
11:30¢ 12:30 Lunch
Introduction by each ahe
institutions for 10 min
[NASTEC/NSF/NRC/NIPO/SLET]I
1300 1430 | STEPNASTEC Workshop (Kifk Policy in Sri Lanka
UG A Meeting at NSF auditorium) [[STEPI] Introductiorts:
- STI Policy in Korea (Dr. Song)
- STEPI STI ODA Program (Dr. Kim)
-2019 STEMNASTEC Project (Dr. St
[MOSTR] chaired lige MOSTR
. _ Secretary
16001700 | hri Meeting [STEPI] Introductiorts:
e Ministry ZL?%‘ZZZ?E:?”OIOW - STEPI Korea (Dr. Song)
- STEPI STI ODA Program (Dr. Kim)
-2019 STEMNASTEC Project (Dr. St
Wednesday, March 27, 2019
Arthur C Clarke Institute for
9:30-11:30 Modern Technologies (ACCIMI* Site visit/Interview/Meeting
Moratuwa
11:30-13.00 University of Moratuwa. |, Site visit/Interview/Meeting

/Innovation and Entrepreneursh
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TIME EVENT REMARKS
Incubation center (Mora
Ventures)

13:00-14:00 Lunch

_ ) Sri Lanka Institute of . i . .
15:00-16:30 Nanotechnology (SLINTEC) Site visit/Interview/Meeting
17:30-18:00 KOICA Office in Sri Lanka * Meeting

Thursday, March 28, 2019

, ) University of Colombo/Science, .
09:00-10:00 and Technology Cell Meeting
10:00-11:00 STEPI Researcher Discussic* Meeting at NASTEC

. ) * Meeting: Finalize the scope and
11:00-12:00 STERNASTEC Wrap schedule othe 2019 project
12:00-13:30 Lunch & Hotel Cheeabut

o * Meeting
13:30-15:00 Emb f K Sri Lank
mbassy of Korea in Sri Lan Ms. Mi-Kyung Kim

15:00-16:30 A Airport

19:00- Departure from Colombo Airpo|Flight #: KE474

Friday, March 29, 2019
-06:10 I NNAGIE G Ly
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1.2  Kick-off Workshop and Field Research

From March 250 29, 2019, the STEPI tearDr. Chi UngSong, Dr. Wang Dong Kim, Dr.
InkyoungSun and Mr. Byung Woo Jeanvisited Colombo and conductethe Kickoff
Workshop The aim of this workshop was to introduce the project and totlsetproject
output. Furthermore,the STEPI team visited and intewed the Ministry of Science,
Technologyand ResearctMoSTR science ingtutionsincludingArthur C Clarke Istitute
for Modern Technologieand Sri Lanka Institute of Nanotechnologynd Science and
Technology Celat University of Colomholt wasa very fruitful to collect essential
information onSri Lank@ scienceandtechnology goverance and system.

1.2.1 1'Day i Kick-off Workshop

a) Introduction to STER1@DA Program

Dr. Wang Dong Kingadof the STI ODA Proj¢dt y it N2 RdzOSR { ¢ 9tHeQa
mentioned that the previous experiences of th®@DA programwere reflected to the
contents of the program iB019Q In order to enhance the quality tife programmeetings,
interviews, and discussiomgereorgarized wth other ODA experts. Asresult,suggesbns
were madeto the program baed on the development stage pértner countries, which
starts fromthe nationaHevd STI policy vision and plan ¢etailed action program like
nationd technology roadmap, STInsaestablishment, and technology transfer and so on.

b) Introduction tothe STERNASTEC Program

Dr.InkyoungSun (Sri Lanka Project Manggatroducedthe general projectoncept She
mentionedthe two goalsfor 2019202Q first, identify the impedimentsto the effective
implementation of S&T policieseconddevelop(incentivebased) strategias action plan
and/or instiutional frameworkr to eliminate or minimizesuchimpediments In addition,
sheaimedoto listento the currentSTirelated situation from $iLanka.
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c) Introduction to National Science & Technology Commiss{biASTEC

It was established under the Science and Technology Development Ach@§S4een in
operation since 1998, and is now an organization under the Ministry of Scierateology

and Researchlt is mainly an advisory body of government on science and technology
research and related policies.

d) Introduction to National Science FoundatiofiNSF

NSF is a governmefinded organization under the Ministry of Science and Technology,
established in 1998 under Article 11 of th®34 Science and Technology Attis the
successor to the SkiankaResources, Energgnd Science Council (NARESAjch also
succeeds the National Science Council jJdS@blished in 1968.

e) Introduction to National Research Coun¢NRQG

NRC is governmentfunded organizatioiounded in 1999 to fund Sri Lankan public sector
scientists. Its major work is topromote the government's research on science and
technology to help build an active science and tedbgy community

f) Introduction to National Intellectual Property Office (NIPO)

NIPO was founded in 2003 under the Intellectual Property Act and is responsible for the
administrative work of the intellectual property system in Sri Laitkanajor work is to
manage intellectual property including trademark registration, patents, ingttial design

and registration.

g) Introduction to Sri Lanka Inventors Commissi¢8LIT

SLIGs a statutory body established in terms of the Sri Lanka Inventors Incentives Act No. 53
of 1979. The principal objective of setting up of the SLIC is to promote inventiveness of the
nation by providing technical, financial and legal assistance.

h) Meetingwith the Secretary of Science, Technologynd Research
The STEPI tearheld ameeting with Mr. Chinthaka S. LokuhetfBecretaryof Sciene,
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Technology and Research). Dr. Kalpa and Dr. Sun explained theZf2Bprogram. Mr.

Chinthaka S. Lokuhe#howed great interestin the programandtalked about{ NA [ | y 1 I Q
science andechnologydata, which have not beenwell-organized and managed by Sri

Lanka institutions. He also emphasizatle need foran organization devoted to the

national science antkchnology innovation coordination and monitoring system

1.2.2 2" Day - Field Research

a) Arthur C Clarke Institute for Modern Technologies (ACCIMTgtview

Shiran A. Welikala (Senior Deputy Director) introduterlArthur C. Clarke Institute for
Modern Technologies (ACCIMAEcording to himSri Lanka has the denology to use in
the domestic marketyut there is no marketor the useof their technologyThe mostecent
technology trasfer case was early 200@sansportation system development), sine¢
that time there have beemo casesf technology transfer. Hemphasized that therés a
technology, but no platform for technology transfer. The Sri Laigkevernment needs to
participate activelyin open platformfor institutions. Moreover, he mentionethat there
are currently 30 researche(gero PhDesearchers), and the government needs to continue
funding to attract higkguality human resources.

b) Ministry of Megapolis and Western DevelopmeMeeting

Rahule&Senanayake (Deputy Director) introductite Tech City Project liie Megapolis and
Western Development Department. He requesthe cooperation of STERIr Tech City

led bythe Sri Lankan government. Maver, he requested active cooperation from STEPI
because they have no experience with Tech City governance, operagiodspolicy
guidelinesTheSTEPI team mentioned a case of operating and planning a project similar to
Tech City. STEPI may suggest the strategy and direction of induisteysity coopration.

c) Sri Lanka Institute of Nanotechnology (SLINTEC) Interview
Harin de Silva WijeyeratnfCEOQ) introducethe Sri Lanka Institute of Nanotechnology.
According to himtechnology development through nanotechnology is in progrieas
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there isdifficulty in securingstable financial resources. He alsaid thatthere are several
projects undertaken by the research ingtion, but most of the funding source®me from

the private sector.Moreover, heexplained thatthe private sector invests in specifi
research fields (healthcare and resources), but the amount of investment in other research
areas is significantly smaller. ldenphasized the need to secufimandal supportat the
national level.

1.2.3 3 Day - Field Research

a) University of Sri Lankg Scienceand TechnologyCell Interview

Dr. M.N.Kaumal(CEO) introduak the Science and echnologyCellof the University of
Colomboand the actual research conducted by the universitly and researchresult
connected to commercializatioin particular,collaboratng students and faculty from the
University of Colombo are working togettar the project. In the case dhe Cell, theyare
preparing sustainable funding sources through patents and commercialiZzstoetheless
Dr. M.N. Kaumalmentioned difficulties such as lack aletailed laws and regulations on
patents and intellectual property rights.

[Figure 4-1] Kick-off Workshop and Field Research

STEPNASTEC Kidff Meeting f March26
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Meeting withthe Secretary of Science, Technologyd Researchi March26

el

Arthur C Clarke Institute for Modern Technologies (ACCIMiEyView f March27

|
I

I
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Ministry of Megapolis and Western Development MeetihgMarch27
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STEPI-NASTEC STI Policy Workshop in Korea

2.1 Introduction

2.1.1 Objectives

To share the experiences of Korea and Sri Lanka ie@dlbpment and discuss current
major STI policy issues in both countries

To improve understanding of the current national STI system in Sri Lanka and to develop
strategies for more effective STI governance

A Presentations othe STI system and governance

A Workshops fothe collective draftingpf Chapters3-5 of the country report

2.1.2 Kor e RaBemarch Team

[Table 4-41 K o r eRedearch Team

Name Institution Position

Science & Technology Policy Instit Head of the Office of

Dr.InkyoungSun (STEPI) Development Cooperation

Mr. Byung Woo | Science & Technology Policy Instit

Jeon (STEPI) Researcher

Professor

Korea Advanced Institute of Scienc Head ofthe Graduate School of

Prof. So Young Ki

Technology (KAIST ) .
ay ( ) Science & Technology Policy (S
Green Technology Center (GCT Senior Researcher
Dr. Kwan Young Ki Korea Institute of Science & | Director ofthe Green Technolog
Technology (KIST) Partnership Initiative (GTPI)

Korea Institute of Science &
Ms. Haengmi Kim Technology Evaluation and Plamgi Associate Research Fellow
(KISTEP)
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2.1.3 Sri Lankad Research Team

[Table 4-5] Sri Lankad Research Team

Name Institution Position
. National Science & Technology
Prof. Jeniffer Perer Commission (NASTEC) Member
Mr. Nimal National Scienc& Technology Member
Ranamukhaarachc Commission (NASTEC)

Mrs. D. Nandanie

Ministry of Science, Technologgd

Additional Secretary

Samarawichrama Research (MoSTR) (Administration & Finance)
Dr. Kalpa W. National Science & Technology , _—
Samarakoon Commission (NASTEC) SeniorScientist

Mr. SeyedShahmy, National Science &

Commission (NASTEC)

Technology Senior Scientist

2.1.4 Schedule

[Table 4-6] Schedule

Time Event Remarks
Monday, June 24, 2019
07:00 I NNR @ £ | G Ly (Flight# KE474
' (ICN) Departure from Colombo: 19:00, June 23
07:0009:00 To Hotel and cheeia Shilla Stay Gwanghwamun
13:0014:00 Lunch
Dr.Ink & Mr. B Woo J
14:0015:00 Orientation ".InkyoungSun " Byting oo Jeon
STEPI
[Seminar] [Presenter]
15:0016:30 STI Development in Korea: fro Dr.InkyoungSun
Nation-building to Innovation | Associate Research Fellow, STEPI
[Seminar] [Presenter]
16:3018:00 ; . . ,
Introductionto Sri Lanka (Ch.2]Mr. Nimal Ranamukhaarachchi
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Time Event Remarks
Tuesday, June 25, 2019
09:0009:3C STEPNASTEC Meeting
[Seminar] E\I:re;enter] FKi
. s. Haengmi Kim
09:3011:3C STI D_ata Mechanism: from Associate Research Fellow
Creation, Management to . .
Application in Korea Korea Institute of S&T Evaluation and Plann
(KISTEP)
11:3013:3C Lunch
[Seminar]
. .2 STI Data Mechanism: from [Presenter]
13:3015:3€C Creation, Management to Mr. Seyed Shahmy
Application in Sri Lanka
All participants are expected to discuss and
orksho . NI
15:3018:0C2/'\I/'IDtF|\)/I] hani Ch5 g2N) U2ISUKSNI 2y |
ata Mechanism (Ch.5) |y & 5k | y aha coantrykegort
Wednesday, June 26, 2019
09:0009:30STERPNASTEC Meeting
[Presenter]
_ Prof. So Young Kim
09:3011-3groeminar] Chair othe Graduate School of Science &
' "~ National STI System in Korea Technology Policy
Korea Advanced Institute 8cience &
Technology (KAIST)
11:3013:3C Lunch
[Seminar] [Presenter]
13:3015:3C
National STI System in Sri LarProf. Jeniffer Perera
All participants are expected to discuss and
orksho - A
15:3018:0CENt_ ISp']I'I Svst Ch3 work togetheron @O K | LJU SNJ 2y «
ational STI System (Ch.3) v 3 5 §8ye Ay G(KS O2dzy
Thursday, June 27, 2019
09:0009:30STEPNASTEC Meeting
Presenter
[Seminar] [Dr Kwan (]Jun Kim
09:3011:30STI Governance and Policy in| _ young

Korea

Director ofthe Green Technology Partnershig
Initiative (GTPI)
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Time Event Remarks
Senior Researcher, Green Technology Cent
(GCT), Korea Institute of Science & Technol
(KIST)
11:3013:3C Lunch
[Seminar]
Presenter
13:3015:30STI Governance and Policy in ; ]
Dr. Kalpa W. Samarakoon
Lanka
All participants are expected to discuss and
orksho . I
15:3018:0C2’\T/IG P 4 Poll céqu U2ISUKSNI 2y |
Friday, June 28, 2019
[Field Visit]
09:0012:00Korea Institute of Science &  https://www.kist.re.kr/
Technology (KIST)
12:0013:0C Lunch
Field Visit ;
13:3015:0C£ II_ Y; Id]zy 3 ROt AT htips//www.samsungdlight.com/global/gate.htr
[Field Visit] ,
16:0018: https: . I : :
6:0018:0C SK Telecom T.um ttps://tum.sktelecom.com/eng/main.do
Saturday, June 22019
[Seminar]
Presenter
09:0010:00STI International Cooperation E\/Irs D Na]n danie Samarawichrama
Sri Lanka (Ch.6) .
Collective work of all participants on updat
10:0012:0C[Workshop] STl data and STI governance analyesishe
included in thecountry report
12:0013:0C Hotel Checlout & Lunch
13:0017:0CWrapup Meeting Feedback, suggestions & next steps
17:0019:0C Dinner
19:0021..0C To Airport
2350 5 S LJ NI dz2Nb T N2 Flight # KE 474

Airport

Avrrivalin Colombo: 04:30+1
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2.2  STEPI-NASTEC STI Policy Workshop in Korea

From June 2tb 29, 2019the Sri Lankadelegationconsistingof commission members,a
senior officer and two scientiss from NASTEG@ttended the STERNASTEC STI Policy
Workshop in Korea. The purposetoé STEPNASTEC STI Poliggrkshopwas tosharethe
experiences of Korea and Sri Lanka in STI development and discgssrent major STI
policy issues in both countrieMoreover,the workshopaimed toimprove understanding
of the current nationaBTI sytem in Sri Lanka ardkvelop strategies for more effeci\STI
governance.

2.2.1 Lecture

a) Orientation ofthe STERNASTEC STI Policy Workshop in Korea

Dr. Sun introduce the goalsof the STEPNASTEC STI Policy Workshop in Kameathe
overallcurriculum ofthe workshop.

b) STI Development in Korea: from Natidyuilding to Innovationg Dr. Inkyoung
Sun

Forthe case of the energy sector, Dr. Sun ex@dihow the energy sector in Korea
started and developed gradually together with the industry, related ST bddies, and
national policies over thpastfive decades. While there was no single bullet to boost
industrial development and gain global competitiveness in the energy sector, her
presentationfocusedmore onthe evolutionary combination of policy, S&hd industry to

reflectthe changing sectoral ecosystem.

c) New Southern Policy dhe Moon Administration in Korea; Mr. Byung Woo
Jeon

South Korea's New Southern Policy was declared by President Moam atathe 2017
Korealndonesia Business Forumnew Southern Policy can proceedased or8BP (People,
Prosperity, PeaceA new Southern #icy is mainly focused adhe ASEAN (Association of
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Southeast Asian Nationsygion.The vision of thenew Southern Blicy is tobe consistent

with the newNorthern Rlicy to envision new economic guidance on the Korean peninsula.
Many international development projects have been discussed in Sri Lanka singe 2017
although the mw Southern Policy dbi Lanka does not include them

d) STI Data Mechanism: from Creationddlagement to Application in Korea
Ms. Haengmi Kim

Ms. Haengmi Kinmtroducedthe generalcontents of Korea's national R&programand

its definition, histay, andrationale Korea's national R&D program played a leading role in
the Korean economystarting with the change of strategy and sector by period from 1960
to 200Q In particular, as R&programs increased, interastthe research and management
of R&D datagrew. Korea's national R& projectsshould be nvestigatel, analyze, and
evaluated to prevent overlapping investments by sharing[R information among
ministriesand to integratethe DB of R&D projects of all ministries tqoport R&D policy
revision (National $8nce and Technology Knowleddgaformation service) She also
demonstratedhow the National Technology Information System (Ni§I&tually operated
and how R® information is entered and disclosed.

e) National Innovation System of KoreaProf. So Young Kim

Prof So Young Kinntroduced the history of science and technology in Karend
emphasizd their importance by comparing the results of science and technology in 1962
and 2018.She explainedthe need for a National Innovation System (NIS) in the
development of science and technology and dedindIS as the components and
relationships that enable new and useful knowledge production and dissemination activities
of science and technology innovation within the scope of the siite. core componest

of NIS consist of actors of B&novation and networks, infrastructure, agovernance that
facilitate the linkage between thenNIS in Korea has been changing in three stéges

the 1960s to the present.
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f) Science, Technology, and Innovati@overnance and Policy in Korea:
Structure and Strategy Dr. Kwanyoung Kim

Comprehensi STI policies and strategieyg themselves are not enablirtige creaion of
STI policy structure with the concepttbé STI development program 8fi LankaBoth the
structure of STI's infrastructure and framework and strategies of STI'snimésterial
cooperation for implementatioare needed with concrete conceptualization.

In other words action plans fothe implementation of STI policies are neededrticularly
performance monitoring and evaluation and assessmantuding thesociceconomic
impact on the progressive outputsEvaluation and monitoring as well as assessmant
progressive results and performance advehould be developed by two tracks of
methodologies such as qualitative and quantitative approaches.

For the evaluation and momiting of progressive results and performance advent, factors
such as relevance, efficiency, effectiveness, impact or outcaanesustainabilitycan be
utilized The development of definition and evaluation indicators of the five factors
(relevance, effiency, effectiveness, impact or outcomes, sustainabilisy)definitely
necessary with the concept tife program design matrix.

g) Sri Lank& &cience and Technology Innovation System Thematic (Chapter)
Collabordive Analysis and Drafession

The ollaborativeanalysis and draft session mainly focused on tlulegpters. (1) Science
andTechnologysystem(2) Science antiechnologyolicy and Goveance and(3) Science
andTechnologypata from Creation, Managemeta Application
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[Table 4-7] Assessment of the National STI System in Sri Lanka

CHAPTER 1. INTRODUCTION
Dr. Inkyoung Sun
CHAPTER 2. COUNTRY OVERVIEW
Mr. Byung Woo Jeon
CHAPTER 3. NATIONAL STI SYSTEM
Prof. So Young Kim
CHAPTER 4. STI GOVERNANCE AND POLICY: STRSTRBRE®Y
Dr. Kwan Young Kim
CHAPTER 5. STI DATA MECHANISM: FROM CREATION, MANAGEMENT TO AP
Dr. Haengmi Kim
CHAPTER 6. INTERNATIONAL STI COOPERATION
Mr. Byung Woo Jeon
CHAPTER 7. CONCLUSION
Dr. Inkyoung Sun
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[Figure 4-2] STEPI-NASTEC STI Policy Workshop in Korea

STERPNASTEC Worksh@pientation - Dr. InkyoungSun(June 24)

380 200 Kofunoration ODA Propram with 57 Lk JIEY

72019 STEPI-NASTEC STI Policy Workshop%;

Date e 247~ 247 2013 Venue 3013 Siay tsenchwam

STI Data MechanisnffromCreation, Management to Application in Korea
- Ms. HaengmKim (June 25)

KiStep
National Rap Progry,
S&T Data from National R&D prog

IV. Platform for S&T Data Lifecycle
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National InnovationSystem of Koreg Prof. So Young Kitfdune 26)

Science, Technology, and Innovati®avernance and Policy in Korea: Structure an
Strategy- Dr. Kwan Young Kifdune 27)
P - T
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WL 2 e ot vay aal ocas Y

2019 STEPI-NASTEC ST1 Policy Workshop
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[Field Visit]SK Telecom T.undune 28
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STEPI-NASTEC STI Policy Workshop in
Sri Lanka

3.1 Introduction

3.1.1 Objectives

From November 1& 22, 2019, theSTEPI team (OnkyoungSun, Prof. So Young KiDr,
Kwan Young KimMs. Haengmi Kimand Mr. Byung Woo Jeoryisited Colombo and
conduced the STERPNASTEC STI Policy Workshop in Sri L&hkaaim of this workshop
wasto finalize the country report and to discuse 2020 progct scopeand goal.

3.1.2 Kor e Research Team

[Table 4-8] K o r eRedearch Team

Name Institution Position

Science & Technology Policy Institu. Head of the Office of Developmel

Dr.InkyoungSun (STEPI) Cooperation

Science & Technolod®olicy Institute

(STEPI) Researcher

Mr. Byung Woo Jeog

Professor

Head otthe Graduate School of
Science & Technology Policy (S1

Korea Advanced Institute of Science

Prof. So Young Kin Technology (KAIST)

Senior Researcher

Director ofthe Green Technology
Partnership Initiative (GTPI)

Green Technology Center (GCT), Kc

Dr. Kwan Youing Kir Institute of Science & Technology (KI

Korea Institute of Science & Technolc

Evaluation and Planning (KISTEp ~ ASSociate Research Fellow

Ms. Haengmi Kim
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3.1.3 SriLankad Research Team

[Table 4-9] Sri Lankad Research Team

Name Institution Position
L National Science & Technolog .
Prof. Niranjanie Ratnayake Commission (NASTEC) Chairperson
Mrs.D. Nandanie Ministry of Science, Technolgg AdditionalSecretary

Samarawichrama andResearch (MoSTR)

(Administration & Finance)

Dr. Kalpa W. Samarakoo

National Science & Technolog
Commission (NASTEC)

Senior Scientist

Mr. Seyedshahmy

National Science & Technolog

Commission (NASTEC)

Senior Scientist

Besides research team members, about 30 STI policy experts in Sri Lanka participated in
the workshop.

3.1.4 Schedule

[Table 4-10] Schedule

Time Event | Remarks
Monday, November18, 2019
23:50  |Departure from ICN Flight #: KE0473
TuesdayNovemberl9, 2019
-04:30  |Arrivalin CMB
From Airport to Hotel & .
04:30-11:30 Eraorlr; CEEZI(‘I o ot MoévenpickHotel Colombo
11:3013:30 Lunch
Meeting with the new chairperson of
13:3015:30 |[STEPNASTEC Meeting NASTEC and board members
Project progress cheakp
15:3018:00 STEPI Preparation Meeting
WednesdayNovember20, 2019
Prof. Niranjanie Rat ki
09:30-09:45 Welcone Remarks fol. Miranjanie Ratnayaxe

(NASTEC Chairperson)
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Time Event Remarks
Dr. InkyoungSun
09:4510:00 OpeningRemarks Project Manager & Associate Research
Fellow, STEPI
iﬁiﬁggtﬁtﬁgiﬁﬁz:nyajor STl IC)0|Mr. Chinthaka S. Lokuhetti
10:0011:00 o Secretary othe Ministry of Science,
administrationandfuture STI
. Technologyand Research
policy plans
Prof. So Yang Kim
[Presentation] Chair ofthe Graduate School of Science &
1100-12:001\ ational STI System in Korea | Tccmology Policy
y Korea Advanced Institute of Science &
Technology (KAIST)
12:00-14:00 Lunch
Dr. Kwanyoung Kim
[Presentatiof Director of the Greeffechnology Partnersh
14:00-15:00 |STI Governance and Policy in |Initiative (GTPK Senior Researcher, Greel
Korea: Structure and Strategy |Technology Center (GCT), Korea Institute
Science & Technology (KIST)
15:0016:00 Discussions
[Presentatiof Ms. Haengmi Kim
16:00-17:00 | > 1! Data Mechanistfirom Associate Research Fellow
' " |Creation Management to Korea Institute of S&T Evaluation and
Application in Korea Planning (KISTEP)
ThursdayNovember21, 2019
10:00-1200 | STEPNASTE®@/rap-up Meeting
12:0014:00 Lunch
14:00-15:00 VI$It to KOICAffice in Colombo,
Sri Lanka
_ .~ Visit tothe Korean Embassy in
15:0016:00 Colombo, Sri Lanka
16:0019:00 D& |
Transportation to Airport
19:00 Departure from CMB Flight #: KEO474
Friday,November22, 2019
-07:00 |ArrivalinICN
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3.2  STEPI-NASTEC STI Policy Workshop in Sri Lanka

a) National Innovation System of KoreaProf. So Young Kim

Prof. So Young Kinmtroduced the history of science and technology in Kosaeal
emphasizedheir importance by comparing the results of science and technology in 1962
and 2018. She explained the need farNational Innovation System (NIS) in the
development of science and technology and dedindIS as the components and
relationships that enable neand useful knowledge production and dissemination activities

of science and technology innovation within the scope of the site. core components

of NIS consist of actors of S&T innovation and networks, infrastructure, and governance that
facilitate thelinkage between themNIS in Korea has been changing in three stages from
the 1960s to the present.

She also mentioned abouthg&n setting policy objectives for S&T investment, social
outcomes (e.g., SDGs) are as important as economic outcomes. Thdri&sT
development experience of South Korea may be half a success in this sense, for it mostly
focused on economic performance. Sri Lanka can chart a different journey for more inclusive
development of S&T.

She pointed out Wile interministerial coordinatia is important to avoid duplicative effort,

it is almost a perennial challenge to derive specific ways (workable solutions) to coordinate
the design and implementation of S&T policy among different S&T organizatiorenver,

a new agency (National Inndi@n Agency) is just created under the Prime Minister (or
President?) and poslection uncertainties, the recommendation to elevate NASTEC to the
Prime Ministedevel organization may create another confusion over coordination.

Sheaddressedhat aright size of R&D spending differs by country, yet the current level (0.1%

of GDP)n Sri Lankas very low. Effort must be taken to assess the optimal size of R&D
SELISYRAGAINE 3IAGBSY { NRA [ Ik tykpsaGdentiicadalyds D2 y 2 Y .
wide aray of structural factors affecting R&D spending to provide a basis for the realistic
GFNBSG F2NI{NA [ly]llIQa 2LIWAYIf wg5 &aLISYRAY
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b) Science, Technology, and Innovati@overnance and Policy in Korea:
Structure and Strategy Dr. Kwanyoung Kim

Comprehensie STI policies and strategiag themselves are not enablirtige creaion of
STI policy structure with the concepttbé STI development program of Sri Lariath the
structure of STI's infrastructure and framework and strategies of STI'snimesterial
cooperation for implementatioare needed with concrete conceptualization.

In other words action plans fothe implementation of STI policies are neededrticularly
performance monitoring and evaluation and assessmantuding thesociceconomic
impact on the progressive outputsEvaluation and monitoring as well as assessmant
progressive results and performance advehould be developed by two tracks of
methodologies such as qualitative and quantitative approaches.

He pointed outKorea uses comprehensive measurements to assess its national R&D
performance following a guideline from Ministry S&T strategy for its interim evaluation. By

using a numerical target, Korea is able to conduct interim evaluations as aforeneshtn

the previous subsection on clear measurement guidelines. As such, it is highly
recommended for Sri Lanka to set more quantitative indicators for its programme objectives
related to STI policy implementation, especially for the purpose of monitdmmgrogress

of its R&D programme.

He mentionedNASTEC also would be needed for highlyrdinated organization for under

the Presidential office control and monitoring relating organization of STI in Sri Lanka as
organization for inteministerial coordaation whose roles and responsibilities for
coordinating the design and implementation of S&T policy among different S&T
organizations.

Moreover, he talked aboulonitoring and evaluation for STl is needed for not only financial
and technological impact feconomic development and growth but also socially outcomes
for sustainable growth linked with civil society and people. The terminology, Assessment
instead of Evaluation is needed for the measurement for social impact of STI.
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c) STI Data MechanisnffromCreation, Management to Application in
Korea¢ Ms. Haengmi Kim

Ms. Haengmi Kinmtroducedthe general contents of Korea's national R&D progesuth its
definition, history andrationale Korea's national R&D program played a leading role in the
Korean econory, starting with the change of strategy and sector by period from 1960 to
2000. In particular, as R&D programs increased, interest in research and management of
R&D datagrew.

{KS adz33Sa0GSR FT2NJ {NR [ly]1Qa&a AyiisbtNHdME i SR L
of NSF, NASTEC, and COSTI should be divided into collection, management, analysis, and
services based on the R&D data value chain (creatiaefinement & management

analysis_ utilization), and each organization should perform the cquoeging data roles.

In other words, NSF oversees research project support and the management of projects and
outputs, NASTEC serves as a policy advisoered body (data analysis), and COSTI
operates an integrated platform for science and technologyrmétion services.

Seoncd, @ establish an R&D data value chain, each organization should build the necessary
systems. NSF should promote advanced STIMS, PMS module implementation, and
advanced DBs. NASTEC should set up the necessary system requiredyze Hr&a
statistical andsupport data for decisiomaking. Also NASTEC needs to improve overall
process of research institute evaluations from collection stage. To do it, it is also essential to
establish a system to conduct the survey itself and to refamel to support data upload to
online web service platfrom.

Lastly COSTisrecommendo provide onlire information services to stomdmanage data
produced through government R&D by being assigned the role of a repository. At the same
time, the Sri Laka Innovation Dashboanghight be modified into an integrated platform

that provides comprehensive information on science and technology R&D in addition to a
community feature in which researchers can find scientific technology information both
domesticaly and overseas as well as other researchers for collaboration.
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[Figure 4-3] STEPI-NASTEC STI Policy Workshop in Sri Lanka

STERNASTE®leeting f Nov 19
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Science, Technology, and Innovation Governance and Policy in Korea: Structure
Strategy- Dr. Kwan Young Kim (Nov.20)

w of Sri Lanka STI Policies & Strategies
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Wrap-Up Meeting(Nov.21)
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Chapter 5. Conclusion

1. Policy Recommandations

In order to foster theeffective implementation of major STI policies and strategies of Sri
Lanka, theSTEPNASTEC tearpnducted collaborative examinations on three topics
national STI system, STI governance, and STI data mechiaigrng the firstyear of the
two-year policy consultation projet identify STI policy issues to be considered in advance.
Policy recommandations apFovidedby the Korean experts in three topics as below.

In the first topic of the national STI system, four issues wagsedfor primary consideration
by policymakers in Sri Lanka.

A Localization issue

A The South Korean development experiencsuish an exceptionauccess story
that it is hard toreplicatein different socioeconomic and political contexts. What
can we door how can we apply theecommendationsn consideration of Sri
[ Y BMisting conditions?

A A general framework of analysis is good for crmesgonal comparison, but it
requiresdetailed analysis of the local context to generate specific coursesiofact
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A Incentive Issue

A 1tis critical for private companies to increase their R&D spending in order to raise
the overall national investment in S&T. How can we motivate the private sector to
invest in R&D?

A The public sector already appliegerformancebased evaluation but its
effectiveness is quite limited. How can we incentivize public sector employees for
better performance?

A R&D Type/Distribution Issue

A (Social vs. Economic) When setting policy objectives for S&T investhestgial
outcomes (e.g., SDGSs) are as importarthagconomic outcomes. The S&ifiven
development experience of South Korea may be half a success in thisseose,
it mostly focused on economic performance. Sri Lanka can chart a diffesént
for the more inclwsive development of S&T.

A (Basic vs. Applied) In addition to yéw levels of R&D investment, the funding for
basic research is extremely small in Sri Lanka. How can we balance R&D investment
between basic and applied research?

A Coordination Issue

A While irter-minigerial coordination is important to avoiduplicatedeffort, it is
almost a perennial challenge to derive specific ways (workable solutions) to
coordinate the design and implementation of S&T policy among different S&T
organizatiors.

The bllowing recommendationsare suggested for the improvement of the national STI
systemin Sri Lanka

A S&T Investment

A The rightsize of R&D spending differs by country, yet the current level (0.1% of GDP)
is very low. Effort must benadeto assess the optintasize of R&D expenditure
IAPSY {NR [lyllQa a20A2S5S02y2YA0 O2YyRA.
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A

It requiresscientific analysis of a wide array of structural factors affecting R&D
spending to provide a basis for the realistic target for[Ski Yy loptifdal R&D
spending.

A S&TWorkforce

A

A

Since thetransformation into a technologipased societyand achievement of
desirable national goals require extensive indigenous technological capaliiiities,
current size of the engineering workforce needs to be increased.

The optimal size dhe engineering workforce must be derived through a rigorous
analysisof the current and future industrial demands for engineesssimple
increase of engineers will result in the oversupply of-tpuality engineers.

A Inter-minigerial/Inter-agencyCoordination S&T Investment

A The roleand responsibilities of S&T organizations need to be redefined and
adapted in light of changing policy environments.
A Pilot projects can help increase mutual understanding and learning for
collaboration across Sé&€lated ministries or agencies such as:
- Cross-ministry or cross-agency project on crosscutting issues (e.g., smart
agriculture)
- Technology roadmap project for a particular technology domain
- Technology assessment or foresight project for a particular emerging
technology
A Evaluation
A Evaluatiorof performance is critical for policy implementation that requires timely
and accurate feedback.
A Sufficient trainingon the methods and tools for R&D evaluation must be provided

for both researchers and managers of S&T progrand projects.

When it comes to national STI policy governance, the following four issues are addressed

for the improvement of STl governance that eventually leads to effective policy

implementation
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Performance Measurement Methodology Issue: Korea usesnprehensive
measurements to assess its national R&D performance following a guideline from
the Ministryon S&T strategy for its interim evaluation. By using a numerical target,
Korea is able to conduct interim evaluations@sntionedin the previous shsection

on clear measurement guidelines. As such, Sri Lengtaongly advisetb set more
quantitative indicators for its program objectives related to STI policy
implementation, especially for the purpose of monitoring the progress of its R&D
program

Measurement Issue fathe Social Impact of STI: Monitoring and evaluation for STI
are needed for not onlythe financial and technological impacfor economic
development and growth but alssocialoutcomes for sustainable growth linked
with civil societyand people. Assessment instead of Evaluation is needed for the
measuremenbf social impact of STI.

Researckoriented University Issue: UST is one of the reseamglnted universities
located in Daedeok Research Complex in Daejeon, Korea. TB&I2are heavily
involved in utilizing their research fell@as professors for teaching and researching
with researchers in their own GRIs as well as in UST.

In response to thebovethree issues addressed in the topic of STI governdine&llowing
recommendaibns are suggested for NASTEC and MoSTR in Sri Lanka

A

>

Establishing and Stngtheningthe STI Policy Measurement StratedyeSri Lankan
government should be clear and specific, to the extent of specifying the body that
will be in charge ofonductingSTI measuremer@As Sri Lanka ialsoadvised to set

a concise intermediate indicator to trapkograns during the process of monitoring
andprogramevaluation. This recommendation has related evidence desdiin the
20182022Innovation and Entrepreneghip Strategy of Sri Lanka.

Forming or Assigning amstitution for STIGommercialization:The Sri Lankan
government should also invest in its STI commercialization institution to aid in
balancing publigrivate research cooperation. By doing so, the iempéntation of

STI policy in Sri Lanka is expected to improve in terms peg®dtmance;Sri Lank® a
STI commercialization institution @&dsoexpected to make significant contributions

in taking advantage of many future opportunities.
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Governanceof Perodic Policy ReviewAn agency omn institute with highlevel
government authority is needed to provide its full suppiortacklingthe challenges
hindering the STI policy implementation. The issue ofttieed for periodidNB @A S & ¢
is critical and as impeotant as coordination and performance monitoring and
evaluation.

In the specifictopic of STldata mechanismfour issues areelaborated for further

consideration for effectiveverallSTI policy implementatiortlear institutional role in the

R&D datavalue chainimprovement of STI data management systeagulations and

working groups.

A

>

>

p>>
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Reflect the R&D data value chain role to each mission or duty of S&T key
organizationsNSF for data collection, NASTEC for data analysis, and COSTI for data
dissemindion. Since theevaluation of 45 research institutisris one ofthe core
functions of NASTEC, it is suggested that the current pbgsed survey process be
enhanced (like system survey) in terms of R&D data creations/use, as evaluation
generates valuablaformation to monitor the R&D environment and its demanding
tasks to convert paper datato electronic datdor use andanalysisas continuously
usable information.

Develop or improvehe related management system under eaolganizationby
linking or ntegrating data between different organizations. Multiple options to
improve the systemare available1) data integration, which means new schema
setup or thesaurus creatigretc.; 2) system integration, which means new system
deployment or linkingof the current system by modifyinghe current structure.
Decisios can be maddased on budget, timeline, current DB structuaed skill to
implement the system.

Review and satip related regulations in order timstill a sense ofesponsibilityand
duty in each ofthe key players. Otherwiselata canbe neither managed well nor
collected from different organizations. Regulations should cover p&elpprojecs,
systens, anddata itself undethe R&D mechanism.

Organize working groups by topics to éstablshedas a priority. Working groups
should havea hierarchical structurgor decisionmakingor to coordinate issues
between different interest groupsThere is a neetb leverage all othe information
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on the topics through the exchange and verification wofformation among
committee memberso asnot to lose direction in the process.

The table below summarizeghe policy recommendations to foster effective STI policy

implementation in Sri Lank&ach recommendation is grouped irgdx3matrix, based on

its topic and suggested timeline.

[Table 5-1] Policy Recommendations in Summary

Shortterm

Mid-term

Longterm

S&T Investmen

- Scientific analysis of structura
factors affecting R&D spendin
to provide realistic target for
optimal R&D spending

- Incentives foithe private
sectorto increase R&D
investment
BalancindR&D investmen

between basic and applie
research

Human
Resources

Increase of current size of
engineeringvorkforce

- Analysisof current and future
industrial demands for
engineers

Incertives forbetter
performance opublic
sector employees

Coordination

PFilotsin crossministry or
agency project on cutting
issues, tech roadmapsr tech
assessment

Data integration or linkage of
DB

Inter-ministerial coordination tc
avoidduplicatedeffort

Strengtheninghe function
of STI commercialization
by publieprivate research
partnership

Division of labor in STI da
mechanism(NSHNASTEC
COSTI)

- Automation of survey for
b!'{¢9/ Qa AY
evaluation

Institution for STI
commercialization

- Camprehensive STI
data system

Evaluation

- Trainingon methods and tools
for R&D evaluation

- STMeasurement (indicators)
for monitoring and evaluation

- Periodic reviews

Measurements of both
social and economic
outcomes

- Annual evaluation
systemcovering all
elements ofresearct
personnel project,
institutions, etc.
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2. Expected Project Schedule (2020)

Considerindoth{ NA ¢ clurséritchallenges and policy recommendations proposed by
the STEPI teanthe 2020 project is expected to developcauple of pilot action plas
reflecting those challenges and recommendatioims specific technology domains In
order to bringabouteffective outcomes of the STHRASTEC collaboration and nurture the
bilateral ties tomake themmore sustainable in theufure, the following activities are
suggested for the year 2020

[Figure 5-1] Suggested Schedule and Activities and 2020 Project
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