
National Large Research Facilities Roadmap

NFRM

Korea's
National Large Research
Facilities Roadmap



NFRM
National

Large Research Facilities

Roadmap



1. Introduction on Establishment

Background and Purpose 4

Progress 5

2. Direction for Establishing the Second 
Roadmap

Purpose and Primary Direction 6

Promotion Strategy 7

Promotion System 8

Purpose and Significance 9

comparison between the first and second    10

3. Analysis of Trends in Major Developed 
Countries     

Trends in major countries 11

Analysis of roadmap status by country 13

4. Concept of Large Research Facilities

Definition of large research facilities 15

Characteristics of large research facilities 15

Types of large research facilities 16

Importance of large research facilities 17

Expected Impacts of Large Research Facilities 18

Large Research Facilities and Megatechnics 19

5. Selection of Prioritized Large Research 
Facilities

Selection criteria of prioritized large research facilities 21

Selection process of large research facilities 21

Deliberation Criteria for Large Research Facilities 22

Strategic Investment Priority 23

6. 13 Prioritized Large Research Facilities

Establishment Cost of Prioritized Large Research Facilities 24

Establishment Period of Prioritized Large Research Facilities 24

Investment Time of Prioritized Large Research Facilities   25

The 2nd National Large Research Facilities Roadmap 26

7. Vision, Goal, and Development Strategy

Vision and Goal 28

Strategies and Projects 29



4

National Large Research Facilities Roadmap 

Background and Purpose

The importance and demand for the systematic and strategic establishment 
of national large research facilities are on a rise cross-nationally.

●   Considering the financial   conditions and expanded welfare needs in the aging 
era and the full-scale development of existing large projects, the quantitative 
expansion of R&D investments is facing limitations. 

●   According to the trend of enlargement, cutting-edge convergence, and 
complexation of science and technology, the establishment of leading-
edge large research facilities through systematic and advanced planning 
determines the success of producing research achievements with world-wide 
reach.

※ Discovery of a possible Higgs boson by the European Council for Nuclear 
Research (CERN) and early shutting down of Tevatron at the Fermi National 
Accelerator Laboratory (Fermilab) as examples

●   There has been an emerging need for establishing an investment strategy 
and building of national large research facilities that can maximize the limited 
resources to yield innovative, global achievement of excellence.

Periodic and strategic supplementation of the national large research 
facilities’ roadmap through changes in domestic and international 
scientific/technical environment and research demands1)

●   Based on a pan-governmental demand survey, the basis for strategic 
investment can be prepared to address the changes in the domestic and 
international scientific/technical environment and research demands.

※ Countries and regions like the US, EU, and the UK periodically (two to four 
years) modify and supplement their roadmap for establishing large facilities 
developed in the long term.

●   As the importance of large research facilities is being magnified, national-level 
efforts to advance actively the expansion, operation, and management of 
large research facilities are needed

1) ’10. 12. 9  . 50th Steering Committee of the 
National Science & Technology Commission
「 N a t i o n a l  L a rg e  R e s e a rc h  F a c i l i t i e s 
R o a d m a p  ( p l a n ) 」   D e l i b e r a t i o n  a n d 
Resolution (instruction for modification 
and supplement): Reduce the modification 
period to two years, and include operational 
cost and workforce in the installation cost.

1. Introduction on Establishment
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1. Introduction on Establishment

Progress

2012 September 2nd Establishment of National Large Facilities 
Roadmap decided (24th General Meeting of the National Science 
& Technology Commission)

October Demand survey2) of the 2nd National Large Facilities Roadmap 
(September–October) 

Planning committee formed for the 2nd National Large Facilities 
Roadmap

Preliminary review3) on the demand survey for the 2nd National 
Large Facilities Roadmap

A hearing was scheduled based on the demand survey for the 
opinions from seven major learned societies, presented according 
to discipline. 

(General Committee) Review on the first meeting4)

(Subcommittee) Review of validity and priority (~11. 20)  

Validity and priority were reviewed in three to four meetings5) by 
each subcommittee.

A total of 46 facilities were verified; 13 of them were proposed to 
the General Committee for final review.

November (General Committee) 2nd priority review

December (General Committee) 3rd priority review and final decision 

Preliminary (plan) 2nd National Large Facilities Roadmap prepared

Discussions between ministries and public opinion6) hearing, 
including researchers (~12. 11) 

Deliberation and Resolution by the Steering Committee of the 
National Science & Technology Commission (22nd) 

Deliberation and Resolution by the General Meeting of the 
National Science & Technology Commission (26th)

2) R&D-related Ministries, government-aided 
institutions, 224 learned societies, 380 
universities, and research centers

3) A total  of  46 faci l i t ies ( including 24 
facilities costing more than KRW 5 billion 
and excluding 7 faci l it ies lacking the 
requirements stated in the first roadmap)

4) First review on the demand survey of 
target facil it ies, setting the direction 
for classification and validity test by the 
subcommittee 

5) First meeting (10. 25   review of the demand 
survey)
Second meeting (11. 1~10, detailed review 
of the demand survey)
Third meeting (11. 12~15, proposal maker 
opinion hearing)
Fourth meeting (11. 20, determination of 
priorities)

6) Uti l ize social  media and websites of 
the National Science and Technology 
Commission and the National Science & 
Technology Information Service (NTIS)
Third meeting (11. 12~15, proposal maker 
opinion hearing)
Fourth meeting (11. 20, determination of 
priorities)
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National Large Research Facilities Roadmap 

Purpose and Primary Direction

2. Direction for Establishing the Second Roadmap

Purpose

Primary
Direction

To provide a viable and systematic strategy to establish national 
large research facilities for ensuring a leap forward for Korea into 

a leading country of science and technology

Periodic supplement of the First 
Roadmap 

Strengthen the connection 
between the Ministries’ R&D 

portfolio and investment plans

Review the total periodic 
establishment of large facilities 

and their use plans

Choice and concentration for a 
leap forward to a leading position 
among countries in science and 

technology

Provide priority facilities 
considering investment plans and 
science and technology capacity

Reflect the changes in the 
scientific and technological 
environment as well as the 

research demands

Propelling 
Strategy

Reflect the future 
demand in changes 

in science and 
technology

●   Offer prioritized facilities through analysis of 
scientific and technological changes as well 
as developed countries’ status

●   Systematic performance analysis on existing 
facilities

Connect with the 
ministry’s R&D 

investment plans

●    Improve effectiveness by connecting with 
R&D projects

●   Offer investment efficiencies through co-
establishment and role assignment of each 
department

●   Comprehensively take account of the 
operational workforce and disposal costs, on 
top of the establishment cost

●   Manifestation of the roadmap’s use and 
requirements

Comprehensive 
review of workforce 

and operation 
cost other than 

establishment cost
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2. Direction for Establishing the Second Roadmap

Promotion Strategy

Reflect the future demand in changes in science and technology.

Propose prioritized facilities through environmental change, demand 
forecast, and performance analysis.

●   Reflect the changes in science and technology and the future demand 
comprehensively, but not in a department store-like listing, but offering 
centered around extra-large research facilities costing more than KRW 50 
billion.

- Verify the validity7) based on a demand survey that runs parallel to a 
performance analysis8) on the existing facilities to expand the basis for 
systematic establishment. 

Connect with the ministry’s R&D investment plans as a national 
roadmap.

Include the facilities proposed in the roadmap in the ministry’s R&D 
investment plans.

●   Provide ways to improve investment effectiveness by assigning strategic 
areas by department and sharing responsibilities in consideration of the 
limited R&D resources.

Conduct a comprehensive review on workforce and operation costs on 
top of the establishment cost. 

D e f i n i t i ze  t h e  n a t u re  a n d  u s e  o f  t h e  ro a d m a p ,  a s  w e l l  a s 
comprehensively review the budget, operational workforce, and 
research demand, to provide investment priority and establishment 
period.

●   Clearly define the purpose, use, and conditions of the roadmap from 
the planning stage to ease the R&D budget constraints and prevent 
administrative inefficiencies.

- When calculating the required budget, comprehensively consider not only 
the facility building cost but also the operational and disposal costs after 
the end of operation.

7) Scientific and technological importance, 
n a t i o n a l  s t r a t e g i c  i m p o r t a n c e , 
socioeconomic influence, national-level 
utilization 

8) Utilize the result of the 2012 field survey on 
the national large research facilities (’12. 9~11 )
by the National Science & Technology 
Commission
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National Large Research Facilities Roadmap 

Promotion System

The National Science & Technology Commission directs the project, but the 
Ministry-wide Planning Committee9) develops the roadmap.

●   The General Committee and three subcommittees (A, B, C) are put together 
and operated. 10)

- (General Committee)11) Integrates the results from subcommittees and 
determines the investment period (short, mid, and long)

- (Subcommittees) Prioritize promotion through verifying the validity of existing 
facilities and new proposals

●   The National Research Facilities & Equipment Center supports12) the project 
under the direction of the National Science and Technology Commission.

●   Secure systematic structure and reliability by assigning the responsible 
institutions, including departments, universities, labs, and academic societies, 
and letting them operate the demand survey.

The 2nd National Large Research Facility Roadmap promotion system

National Science & Technology Commission

Direct the project: deliberation to resolution

General Committee (13 people)

Review and give opinion on the roadmap (plan)

MEST, MKE, MOHW, MOLIT

Demand survey and public opinion hearing process 

National Science & Technology Commission

Direct roadmap establishment

B Subcommittee (8 people)

Nuclear, Nuclear Fusion,

Accelerator

C Subcommittee (8 people)

IT, Mechanics, Construction & 

Transportation

National Research Facilities & 

Equipment Center

Survey and analysis; project 

support

A Subcommittee (8 people)

Space, Astronomy, Meteorology,

Marine, Arcticology, Life

Preliminary and priority review on the objects of roadmap establishment

9) A total of 34 people (8 per subcommittee, 
13 in the General Committee (including each 
subcommittee head)), including department-
recommended members, participated in the 
first roadmap, and expert members of the 
National Science & Technology Commission 
adjusted the ratio by industry, university, 
and research institution.

10) Increase objectivity and fairness by 
including expert members of committees 
under the National Science & Technology 
Commission

12) Mater ia l  col lect ion,  overseas trend 
analysis, subcommittee operation

11) One head of the committee, three leaders 
of the subcommittee, two expert members 
of the National Science & Technology 
Commiss ion ,  three  members  f rom 
industry/university/research institutions, 
and the Director General of Performance 
Evaluation of the National Science & 
Technology Commission, for a total 10 
people
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2. Direction for Establishing the Second Roadmap

Purpose and Significance

It is a long-term establishment plan for the government-driven national 
large research facilities, and it will be used as a guideline for establishing 
domestic large research facilities.

●   Although it has no binding power, it will be used as the investment guideline 
for national large research facilities that can be given priority support when 
the financial conditions permit.

※ 「2014 Government Research Development Investment Directions and 
Standards (plan)」 Deliberation and Resolution (The 1st National Science and 
Technology Council Steering Committee, ’13. 4. 24)  

To provide the groundwork for world-class research achievement by 
preparing the efficient and systematic establishment of a co-use system 
for national large research facilities

●   Induce domestic and international cooperation and co-research by providing 
strategic investment direction for science and technology infrastructure, 
resulting in R&D investment efficiency

To strengthen and advance future science and technology research and 
development by developing the establishment plan for priority large 
research facilities that require strategic expansion

●   To vitalize research on future technological focus and the cutting-edge science 
and technology area by providing the investment direction of priority large 
research facilities requiring pan-national expansion
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National Large Research Facilities Roadmap 

Comparison between the first and second roadmaps 

Item The 1st Roadmap (As-Is)

Vision To build a sophisticated nation through 
becoming a leading nation in science 
and technology infrastructure 

No. of proposed 
facilities 
Establishment 
cost 

69 department store-type listings 
(more than 5 billion KRW up to 750 
billion KRW) 

Operational cost KRW 4,784.4 billion in total 

Average building 
period 

KRW 279.4 billion / 69 facilities 
(annual)

Building cost by 
facility

4.5 years

Facilities in review KRW 69.4 billion on average

Supplement 
period

282 facilities 

Plan and 
Evaluation

2 years (Non-periodic supplement)
(Subcommittee) Evaluation of four 
items*
(General Committee) General 
adjustment
* Scientific and technological 
importance, national-level utilization, 
socioeconomic influence, national 
strategic importance

Validity review Based on researcher demand survey 

Public opinion Academic societies-centered

Investment area 5 core areas related to the science and 
technology basic plan 

Investment period Investment priority (classes S, A, B) 
and period stated in detail

Ministry in charge Ministry of Education, Science, and 
Technology (Nuclear convergence 
support team)

Deliberation and 
Resolution

50th National Science & Technology 
Commission Steering Committee (’10. 
12. 9)

The 2nd Roadmap (To-Be)

To take-off as a leading nation of global large 
research facilities to pioneer the creative 
economy 

13 major promoted facilities (extra-large 
research facilities costing more than KRW 50 
billion) 

KRW 2,415.1 billion in total

KRW 135.3 billion / 13 facilities (annual)

7.8 years

KRW 185.8 billion on average

53 facilities (including 24 from the first roadmap)

3 years (Periodic supplement)
(Subcommittee) Evaluation of three items* 
(General Committee) Final deliberation including 
national strategic importance
* Scientific and technological importance, 
national-level utilization, socioeconomic 
influence

Based on the demand survey, factual survey, 
performance analysis, and environmental change 

Expand to ministry, university, government-aided 
labs

Related to 12 megatechnics areas 

Propose the investment period by group (short-, 
mid-, long-term) 

National Science & Technology Commission 
(Performance Management Division)

26th National Science & Technology Commission 
General Meeting (’12. 12. 27)



11

3. Analysis of Trends in Major Developed Countries 

Trends in major countries

Major developed nations establish long-term roadmaps for large research 
facilities to respond to the changes in science and technology as well as 
to improve national competitiveness

Strategize through cross-national discussions on the establishment 
roadmap for large research facilities and mutual information sharing via 
OECD, ESFRI

USA

The National Science Foundation (NSF) has established a facility plan on all 
ranges, from silver nanoparticles to space, and periodically (three years) 
modifies and supplements the plan.

●   For stable establishment and operation activation of the large research 
facilities listed in the roadmap, NSF secures and operates a separate 
budget account (MREFC13)) 

※ 19 facilities are proposed, including Atacama Large Millimeter Array, 
National Ecological Observatory Network, Large Hadron Collider, and a 
cutting-edge computing system (Blue Waters)

The Department of Energy (DOE) has established the Facilities for the 
Future of Science needed for nurturing new industries; it also conducts 
periodical inspections (four years).

※ A total of 28 facilities, including 12 short-term (e.g., ITER), 8 mid-term 
(e.g., Linear Collider), and 8 long-term facilities (e.g., Super Neutrino 
Beam), are listed.

Japan

In Asia, OECD forum participant Japan has developed a large research 
facilities establishment roadmap, connected with large research plans, 
through the Science Council of Japan (SCJ).

●   Combined establishment plans of seven research areas14) to strengthen 
the level of basic science 

China

The Chinese Academy of Science (CAS)15) played a pivotal role in 
developing “2050 Gigantic Basic Science Facilities Roadmap (中國至2050年 
重大科技基礎施設發展 路線圖).” 

●   Established a 40-year long-term plan to expand China’s systematic 
infrastructure in all areas of science and technology for the sake of 
addressing the future

3. Analysis of Trends in Major Developed Countries 

13) Major Research Equipment and Facilities 
Construction Account Program: Operated 
since 1995

14) A total of 43 plans were established in 
Humanities and Social Sciences, Life 
Science, Energy/Environment/Earth 
Science, Material/Analytical Science, 
B ioscience and Engineer ing,  Space 
Science, and Information Infrastructure.

15) Chinese Academy of Sciences: The highest 
academic institution in the field of science. 
Apart from its Beijing office, there are 12 
provincial offices, 17 affiliate institutions, 
and more than 100 core labs in operation, 
as well as 50,000 employees (as of’ 2011).
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National Large Research Facilities Roadmap 

EU

An EU-level organization (ESFRI)16) has been set up to respond actively to 
the demands of science and technology, as well as to co-establish/utilize 
large research facilities. A comprehensive establishment roadmap17) was 
developed. 

●  The primary purposes are the systematic and prioritized establishment, 
integration, and operation of large research facilities/equipment needed in 
Europe during the next 10 to 20 years.

※ 44 facilities to be established in seven areas: Humanities and Social 
Sciences, Environmental Science, Energy, Biomedicine, Material Analysis 
Facilities, Physical Science, e-Infrastructures

UK

The Research Councils UK (RCUK)18) has developed its Large Facilities 
Roadmap as the long-term plan for establishing world-class large research 
facilities.

●  Establishment and operation of large research facilities are supported 
stably and systematically by a separate budget account (LFCF19)) of GBP 
100 million annually 

※ In consideration of scientific, technological, and socioeconomic influences, 
33 new facilities have been established, and 21 facilities had their existing 
equipment expanded and upgraded.

Germany

The Federal Ministry of Education and Research (BMBF) developed the 
world’s first large research facilities investment plan20) through systematic 
procedures such as expert evaluation and policy considerations. 

●  Large research facilities needed for basic science research have been 
classified into three classes (unconditional support, conditional support, 
re-evaluation considered) and prioritized

France

The Minist re de l'Enseignement Sup rieur et de la Recherche (MESR) 
developed the large research facilities roadmap (Research Infrastructures 
for France) for infrastructure advancement in all areas of science and 
technology.

●  90 facilities within seven areas21) are classified into three categories (already 
established, in the establishing process, planned to be established) and 
their establishment plans are proposed. 

16) European Strategy Forum on Research 
Infrastructures

17) E u r o p e a n  R o a d m a p  f o r  R e s e a r c h 
Infrastructures

18) Research Counci ls  UK:  Establ ished 
in 2002, it is composed of/operated 
with seven councils. Its purpose is to 
generate strategic  d iscuss ions for 
scientific advancement and technological 
innovations and to strengthen research 
efficiency.

20) The world’s first establishment roadmap 
for large research facilities was proposed 
in 2002 by Helmholtz-Gemeinschaft, 
Leibniz-Gemeinschaft, and Max-Planck-
Gesellschaft.

21) Space,  Atomic part ic les and nuclei , 
Planets, IT computing and data service, 
Humanities, and social sciences, Life 
science and health care, Materials

19) Large Facilities Capital Fund



13

3. Analysis of Trends in Major Developed Countries 

Analysis   of roadmap status by country

Country Roadmap 
(organization)       

Year     Number of 
facilities

Investment amount Period
(year)

Note

Germany Statement on Large-Scale 
Facilities for Basic

Science Research (BMBF22))

2002 9 EUR 6,683 M (approx. KRW 9 trillion) 20 The world’s first establishment roadmap for large research 
facilities proposed in 2002 by Helmholtz-Gemeinschaft, 
Leibniz-Gemeinschaft, and Max-Planck-Gesellschaft

USA Facilities for the Future of 

Science (DOE23))

2003
2007

28
28

USD 21,814 M (approx. KRW 26 trillion)
USD 21,814 M (approx. KRW 26 trillion)

20 Roadmap to establish cutting-edge large research facilities 
in the energy area needed for science and technology 
advancement and new industry promotion 

Facility Plan (NSF24)) 2005
2008

25
19

USD 184 M/Y (approx. KRW 220 billion)
USD 370 M/Y (approx. KRW 445 billion)

20 The establishment roadmap of large research facilities for 
basic science area ranging from silver nanoparticles to space
※ Prepared priority criteria to support the acquisition, 

utilization, and operation of large research facilities

UK Large Facilities

Roadmap (RCUK25))

2005
2007
2008

2010

32 (11 in ESFRI)
60 (23 in ESFRI)
65 (24 in ESFRI)

60

GBP 3,032.3 M (approx. KRW   5 trillion)
GBP 4,865.4 M (approx. KRW  9 trillion)
GBP 8,527 M (approx. KRW 15 trillion)
EUR 5,418 M (approx. KRW 8 trillion)
GBP 6,440 M (approx. KRW 13.5 trillion)

20 Roadmap to establish world-class large research facilities to 
accelerate multidisciplinary and multinational co-research
※ Prepared a separate project fund to establish large 

research facilities and equipment

Australia A Decade Plan for Australian 

Astronomy (NCAAAS26))

2005 3 AUD 125 M/Y (approx. KRW 130 billion) 10 Establishment roadmap of large research facilities developed 
by nine working groups composed of 30+ research 
institutions and engineers for the advancement of the 
astronomy area

Strategy Roadmap For 
Australian Research 

Infrastructure (NCRIS27))

2008
2011

25
18

AUD 500 M (approx. KRW 510 billion) 10 Roadmap developed by six working groups to establish large 
research facilities in all science and technology areas (including 
astronomy)

EU European Roadmap for 
Research Infrastructures 

(ESFRI28))

2006
2008
2010

35
44
38

EUR 13,706 M (approx. KRW 20 trillion)
EUR 17,834 M (approx. KRW 26 trillion)
EUR 13,135 M (approx. KRW 18 trillion)

20 Pan-Europe unified roadmap addressing scientific and 
technological demand for large research facilities in all areas 
needed Europe-wide

The ASTRONET
Infrastructure Roadmap 
(ASTRONET)

2008 25 EUR 13,629 M (approx. KRW 19 trillion) 20 Establishment roadmap of large research facilities for the 
astronomy/space field to promote the advancement of 
astronomy in Europe
※ Supplemented the astronomy section of ESFRI roadmap in 

detail

Sweden The Swedish Research 
Council’s Guide to 
Infrastructure (RC & 

VINNOVA29))

2006
2008
2012

24
25
86

SEK 650 M (approx. KRW 100 billion)
SEK 92,733 M (approx. KRW 15 trillion)
SEK 12,369 M (approx. KRW 21 trillion)

20 Establishment roadmap of large research facilities with 
capacity for cutting-edge research in all areas of science and 
technology

Romania Regarding Research 
Infrastructures of Romania 

(CRIC30))

2006 19 EUR 266 M (approx. KRW 380 billion) 6 Roadmap of building large research facilities for the 
systematic establishment of extra-large (KRW 80 billion and 
higher) facilities supporting cutting-edge research in the 
science field

Greece Greek Large-Scale Research 

Infrastructures (GSRT31))

2007 15 EUR 210 M (approx. KRW 300 billion) 10 Establishment roadmap of cutting-edge large research 
facilities for scientific and technological innovations in the 
entire Greece and areas of interest in Europe

Spain Singular Scientific and 
Technological Infrastructures 

(CICYT32))

2007 60 15 Establishment roadmap of large research facilities in science 
and technology fields proposed by 17 regions in Spain
※Establishment fund not guaranteed

France Research Infrastructures for 

France (MESR33))

2008 90 20 Nationally developed roadmap of large research facilities to 
establish world-class infrastructure in all areas of science

Netherlands The Netherlands’ Roadmap 
for Large-Scale Research

Facilities (NWO34))

2008 25 (16 in ESFRI) EUR 125 M/Y (approx. KRW 180 billion) 20 Establishment roadmap of large research facilities appointed 
by research agencies to develop at international-level 
standards
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National Large Research Facilities Roadmap 

Country Roadmap 
(organization)       

Year     Number of 
facilities

Investment amount Period
(year)

Note

Finland National-level Research 

Infrastructures (MOE35))

2008 20 (13 in ESFRI) EUR 230 M (approx. KRW 330 billion) 15 Roadmap of research infrastructure (large research facilities) 
that must be established nationally

China Large Research 
Infrastructures Development 
in China:

A Roadmap to 2050 (CAS36))

2011 34 RMB 5.3 billion (approx. KRW 94 trillion) 40 A long-term (40 years) roadmap for establishing large 
research facilities to address the future in all areas of 
science and technology and to expand China’s systematic 
infrastructure

Slovenia Research Infrastructures 
Roadmap 2011–2020 

(MHEST37))

2009 77 EUR 302,405 (approx. KRW 43 billion) 10 Large research facilities roadmap developed for the 
establishment of public infrastructure in science and industry, 
and to support investment decision-making in Slovenian 
science and technology

Japan Large research 

infrastructures plan (SCJ38))

2010 43 JPY 2,111 B (approx. KRW 28 trillion) 10 Roadmap to strengthen the level of basic science through the 
systematic establishment of large research infrastructures
※ Connected with large research plans of seven academic 

areas including humanities and social sciences

Korea National Large Research 

Facilities Roadmap (MSIP39))

2010 69 Approx. KRW 4.6 trillion 15 Establishment roadmap proposing 69 focused large research 
facilities ranging from industrial technology to basic science 
and fusion technology to improve national science and 
technology competitiveness

Czech 
Republic

Roadmap for Large Research, 
Development and Innovation 
Infrastructures in  the

Czech Republic (MEYS40))

2010 47 CZK 17 billion (approx. KRW 956.4 
billion)

- Roadmap of large research facilities for large research 
development and innovation developed independently by the 
Czech Republic apart from EU science research program (ERA)

Denmark Danish roadmap for 
research in frastructures 

2011(DASTI41))

2011 17  605M(approx. 864.2 billion KRW) 5 Large research facilities roadmap requiring short-term (3-5 
years) establishment, from the humanities and social sciences 
to E-science

Lithuania Roadmap for research
infrastructures of 

Lithuania (MESRL42))

2011 15 - 15 Large research facilities roadmap for the establishment
of technology-based infrastructure in areas from the 
humanities and social sciences to bioscience

22) BMBF: Bundesministerium für Bildung und Forschung (Federal 
Ministry of Education and Research)

23) DOE: Department of Energy

24) NSF: National Science Foundation

25) RCUK: Research Councils United Kingdom

26) NCAAAS: National Committee for Astronomy of the Australian 
Academy of Science

27) NCRIS: National Collaborative Research infrastructure Strategy

28) ESFRI: European Strategy Forum on Research Infrastructure

29) RC & VINNOVA: The Research Councils and VINNOVA

30) CRIC: Romanian Committee for Research Infrastructures

31) GSRT: General Secretariat for Research and Technology

32) CICYT: Inter-Ministry Commission for Science and Technology

33) MESR  : Minist re de l'Enseignement Sup rieur et de la Recherche 
(Ministry of Higher Education and Research)

34) NWO: Netherlands Organisation for Scientific Research

35) MOE: Ministry of Education

36) CAS: Chinese Academy of Sciences

37) MHEST: Ministry of Higher Education, Science and Technology

38) SCJ: Science Council of Japan

39) MSIP: Ministry of Science, ICT & Future Planning (舊, National 
Science & Technology Council)

40) MEYS: Ministry of Education, Youth and Sports

41) DASTI: Danish Agency for Science Technology and Innovation

42) MESRL: Ministry of Education and Science of the Republic of 
Lithuania

※ The countries have been listed by the time of roadmap development, and most states modify and supplement their roadmaps every two to five years
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4. Concept of Large Research Facilities

Definition of large research facilities

Refers to the large-scale research facilities that can exercise a significant 
influence on science and technology areas with outstanding performance 
and utilization in cutting-edge research areas

●   Large refers to the criteria determined by establishment cost or scale. It 
also implies factors such as complexity, degree of risk, and period.

●  Research facilities relate to independent research spaces separated 
from traditional research buildings or carriers. They are equipped with 
either the devices performing special functions and environments or the 
system that can be conveniently moved to particular areas.

Characteristics of large research facilities

Large research facilities have seven major characteristics: 

① They enable the networking effect or grouping effect of primary 
scientific and technological research.

② They possess and operate their research groups and support workforce 
(technical and administrative staff).

③ Although they receive regular evaluation from their umbrella bodies, 
their management and operation are done independently.

④ External cooperation has a national or international nature, not regional 
based.

⑤ Nationally, only one to two facilities are owned and maintained. 

⑥ Most facilities are accessible to external users at all times. 

⑦ They need national-level finances, not ministry level.

4. Concept of Large Research Facilities
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National Large Research Facilities Roadmap 

Types of large research facilities

Single-site Facilities

●   Facilities composed of one or many devices physically located at one place

Distributed Facilities

●   Facilities geographically distributed and established to conduct the same function

Mobile Facilities

●   Specially designed facilities having means of transportation for conducting research in a specific space or area

Korea Superconducting Tokamak 
Advanced Research (KSTAR)

Ice-breaking Research Vessel

Research Reactor

Oceanographic Vessel

Korean VLBI Network

Square Kilometer Array

Meteorological Aircraft
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Importance of large research facilities

Establishing the groundwork for epoch-making advancement in 
megatechnics 43)

●   Using the cutting-edge large research facilities can bring ingenious and 
groundbreaking research results that can even change existing paradigms. 

Expecting economic and social ripple effects by producing new industries 

●   Research at the large facilities can trigger fundamental and innovative 
solutions to existing technology and act as a catalyst for creating new 
industries.

Securing outstanding brains in science and technology, and creating the 
conditions for international cooperation

●   Preventing highly skilled local talents from outflowing overseas, while 
attracting and utilizing highly skilled foreign talents44); enhancing ability to 
cooperate45) and co-participate in international research development

Offering opportunities to improve national science and technology 
competitiveness and status

●   As the establishment of large research facilities targets world-class, 
cutting-edge research achievement, it provides opportunities to display 
international leadership46) in science and technology fields.

43) Refers to areas in basic science and 
industrial technology that need a massive 
influx of capital and workforce as well as 
large research facilities. Composed of 12 
areas: space, astronomy, meteorology, 
oceanology, arcticology, l ife science, 
nuclear energy, nuclear fusion, accelerator, 
IT, mechanics, and construction and 
transportation

44) Recent Nobel Prizes have been awarded 
for the passion of and hard work by 
science ta lents using cutt ing-edge 
research equipment

45) T. Masakawa   (Japan, 2008) and 49 others 
used the accelerator, and R. Ernst (Swiss, 
2003) and 33 others used high magnetic 
field such as NMR (Nuclear Magnetic 
Resonance) to win Nobel Prize Awards

46) The case of discovering a possible Higgs 
boson with the Large Hadron Collider of 
European Council for Nuclear Research 
(CERN) jointly developed by 20 countries 
of EU
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Expected Impacts of Large Research Facilities

Large research facilities contribute to the advancement of science and 
technology by conducting pioneering research, expanding research range 
and network, and increasing the capacities of researchers.

●   Large research facilities extend the performance of ingenious experiments 
and the range of research, contributing to the birth of pioneering scientific 
research area. 

●   Large research facilities improve the efficiency of scientific research by 
enabling quicker achievement of pre-set scientific targets within the given 
time.

●   Large research facilities draw multidisciplinary scientific research by bringing 
together researchers from various academic backgrounds and enlarging the 
scale of research.

●   The potential renown gained by the researcher or the group owning the large 
research gives a positive effect on the academic society or area to which they 
belong.

●   Large research facilities increase the quantity and diversity of scientific 
knowledge by offering a platform for exchange where networking with various 
researchers is possible.

●   Large research facilities play important roles in training new researchers and 
technical workforce and elevating their scientific capacity.

Large research facilities contribute to economic and social development, 
such as creating jobs, improving the local economy, popularizing science, 
and solving social problems, by operating the facilities and creating 
services.

●   These facilities contribute to the local economy by initiating the supply of 
products and services needed during their establishment.

●   During the establishment stage, temporary jobs for construction and 
development workforce are created. Once established, the facilities create 
long-term employment by offering on-site jobs and services.

●   Large research facilities make science more familiar to the public, particularly 
the students, and add to the appeal of specific studies. This advantage will 
help nurture future talents in science.

●   Large research facilities have a social duty and contribute to solving the 
problems that society faces.
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Large Research Facilities and Megatechnics

Megatechnics refer to “science and technology areas within basic science 
and industrial technology that require a huge influx of capital and 
workforce, as well as large research facilities.” 

●   Megatechnics are classified into 12 areas in Korea, based on a careful 
analysis47) of the major megatechnics areas being developed in the US and 
OECD countries48), and the details of domestic megatechnics. 

Area Main contents Examples of related facilities

Space Research facilities including space-based Earth observation facilities, 
space transporter building facilities, ground facilities for satellites, 
space object tracking/monitoring facilities, satcom facilities, and space 
resource development facilities

●  KSLV-1 launch system
▲  Satellite test center

Astronomy Research facilities observing celestial bodies (including the Sun), such 
as cosmological study facilities (moving in space), optical telescope, and 
radio telescope 

●  Giant Magellan Telescope

▲  Bohyeonsan Optical Astronomy Observatory

Meteorology Research facilities that can observe changes in meteorological 
phenomena using balloons, satellites, aircraft, and weather-based 
equipment

▲  Korea Global Atmosphere Watch Center

▲  National Meteorological Satellite Center

Oceanography Research facilities (including transporter) to support the development 
of marine resources and energy, oceanographic science research and 
deep sea exploration, and ocean environment technology

●  Large research vessel

▲  Deep sea remote operated vehicle - HEMIRE

Arcticology Research facilities related to resource, climate, and ecology research by 
observing the undeveloped arctic regions

●  Jangbogo Antarctic Research Station – South Pole

●  Icebreaking research vessel ARAON

Life Research facilities for inquiries on the functions and structures of 
human genes and proteins, and on stabilizing ecosystems, and securing 
and maintaining biotic resources

▲  Animal cell culture system

Nuclear Energy Various nuclear energy-related research facilities using nuclear fission 
reaction (a nuclear reaction in which the nucleus of an atom splits into 
smaller parts (lighter nuclei)) 

●  Hanaro research reactor

●  Cold Neutron Research Facility

Nuclear Fusion Research facilities using nuclear fusion reaction (where two hydrogen 
atomic nuclei combine) 

●  Korea Superconduction Tokamak Advanced Research

●  International Thermonuclear Experimental Reactor

Accelerator Research facilities that accelerate or collide electrons or ions to study 
the fundamental laws of nature or to apply in industrial technology

●  Heavy ion accelerator

●  Pohang Light Source

●  Proton accelerator

IT Research facilities for computing (information processing, computer 
network, hardware/software, multimedia), broadcasting, information, 
and communication network

●  Supercomputer 4

▲  Supercomputer 3

Mechanics Research facilities related to machine materials of a metallic material, 
cast/heat-treatment, surface treatment, shipbuilding, and marine 
engineering, and aerospace

▲  Molding technology support center

▲  Optimized Synthetic Making Test Facilities

Construction and 
Transportation

Research facilities to support verification/certification of new 
technology in construction and transportation areas, facility safety 
assessment, standard establishment/revision

●  Construction Research Infrastructure test facility   (first level )

●  : Existing large research facilities worth KRW 50 billion and higher  / ▲  : Existing large research facilities worth below KRW 50 billion

47) Megatechnics needing our attention 
(SERI, 2009), Megatechnics and research 
facilities (NFEC, 2009), Megatechnics-
related internal documents of NFEC, etc.

48) Global Science Forum (OECD, 2010), 
Facility Plan (NSF, 2008), Facilities for the 
Future of Science (DOE, 2007), etc.
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Establishment status of domestic large research facilities 
by area of megatechnics

Unit: KRW 0.1 billion, Year

Megatechnics 
Areas

Name of large research 
facilities

Establish
ment 
cost

Establish
ment 
period

Start 
year  

Comp 
letion 
year 

Operational 
cost 49)

Space KSLV-1 launch system 1,077 5 2006 2010 9.6

Astronomy Giant Magellan Telescope 740 11 2009 2019  under 
establishment

Oceano
graphy

Large Research Vessel 1,067 6 2010 2015 under 
establishment

Arcticology Jangbogo Antarctic 
Research Station–South 
Pole

1,067 9 2006 2014 under 
establishment

Icebreaking Research 
Vessel ARAON

1,080 7 2004 2010 133

Life Ultrashort Quantum Beam 
Facility

649 10 2003 2012 0.2

Nuclear power Cold Neutron Research 
Facility

585 7 2003 2009 9

New reactor for export 2,900 5 2012 2016 under 
establishment

HANARO Research 
Reactor

934 11 1985 1995 152.3

Nuclear Fusion International 
Thermonuclear 
Experimental Reactor

12,365 13 2007 2019 under 
establishment

KSTAR 3,090 13 1995 2007 246

Accelerator

IT

4th Generation Photon 
Accelerator

4,260 4 2011 2014 under 
establishment

100 Mev, 20 mA Proton 
Linear Accelerator

3,143 11 2002 2012 under 
establishment

Medical Baryon 
Accelerator

1,950 7 2010 2015 under 
establishment

Heavy Ion Accelerator 4,604 7 2011 2017 under 
establishment

Pohang Light Source 
(upgrade)

2,500 7 1988 1994 311.7

Supercomputer 4 600 4 2007 2010 55.1

※ Among 12 areas of megatechnics, four areas (life, meteorology, mechanics, construction and 

transportation) are excluded from the list as there are no large research facilities (KRW 50 

billion and above) related to them.

49) Average of the recent three years 
(2009–2012)  based  on  annua l 
operational costs

Reference
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Selection criteria of prioritized large research facilities

Classification Selection criteria

Purpose Research facilities established and operated by the government leading national-level, 
pioneering, cutting-edge research

Budget Research facilities with total establishment cost (including related construction cost, 
excluding land cost) of KRW 50 billion and above, excluding operational cost

Consensus Research facilities receiving sufficient review and support from relevant science and 
technology societies and groups

Utilization Research facilities expected to be used effectively in particular areas of science and 
technology, or co-used actively by societies and groups after their establishment

Influence Research facilities with connection to business being considered; large research facilities 
need to be connected to the economy efficiently for returns on the considerable 
investment

Connection Research facilities aligned with the national long-term basic plan’s policy goal, focused 
investment area, and priority

Use Research facilities that provide advanced research achievements and expandability to new 
business areas by studying phenomena with clear scientific goals

Principal 
agent

Research facilities with a definite and responsible principal agent that proposes the 
establishment and intends to execute and promote research

Level Research facilities with world-class advancement and ingenuity and that enable effective 
international collaboration and co-research 

Capacity Research facilities with technical readiness and feasibility for establishment

Selection process of large research facilities

Demand
Survey

53 candidate facilities selected

(Target) 380 research institutions from 16 ministries and affiliated 
organizations, primary and business technology research societies’ 
supporting labs, and universities

1st Verification
General

Committee

46 targets of consideration for pre-review selected

(Preliminary review) Excluding 7 with insufficient requirements, 46 facilities 
were selected as targets of written deliberation

2nd Verification 
Subcommittee

27 targets of consideration for focused review selected

(Preliminary review) 3 preliminary reviews on 46 candidates were performed 
by subcommittees (A, B, C); 27 candidate facilities were 
selected

3rd Verification 
Subcommittee

13 prioritized large research facilities selected 

(Focused review) 3 subcommittees performed a focused review on the 27 
candidates and selected 13 candidate facilities 

4th Verification
General

Committee

13 prioritized large research facilities finalized 

(Final review) Validity review on establishing the 13 candidate facilities was 
performed, and the investment priority list was compiled.

5. Selection of Prioritized Large Research Facilities
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Deliberation Criteria for Large Research Facilities

Deliberation criteria of the subcommittee and general committee

●   (Subcommittee) Review focusing on three areas (scientific and technological 
importance, national-level utilization, social and economic influence) and 
report to the General Committee

●   (General Committee) Review national strategic importance based on the 
subcommittee results and finalize the prioritized large research facilities

Classification Deliberation items and emphases 

Scientific and 
Technological 
Importance

Contribution to the advancement of humanity’s science and technology
●   Does using the proposed facility contribute to the advancement of humanity’s 

scientific and technological knowledge?
●   Is there a high possibility of achieving scientific leaps or technological 

innovations from using the proposed facility?

Contribution to the advancement of national science and technology
●   Is there any world-first research area that can be produced by using the 

proposed facility?
●   Is this facility necessary in executing the previously finalized research 

development plan?

National-level 
Utilization

Co-utilization and openness
●   Are there great demands for co-utilization domestically and internationally? 
●   Does the facility have high openness to domestic and international 

researchers?

Possibility of securing and developing workforce 
●   Is it easy to obtain the workforce needed to establish and operate the 

proposed facility?
●   Is it possible to develop a professional workforce related to the proposed 

facility? 

Social and 
Economic 
Influence

Possibility of securing the core technology and its ripple effects
●   Is it possible to secure the core technology related to the proposed facility?
●   Does the acquired core technology have a large ripple effect on other 

technology areas?

Industrial ripple effects
●   Do establishing the proposed facility and securing its core technology 

contribute to the industrial development (employment, production, etc.) of 
the related or other fields?

National 
Strategic 
Importance

Compatibility with the national strategy and plan for science and technology 
●   Is the research area using the proposed facility compatible with our country’s 

strategy and plan for scientific and technological development? 

Leadership for enhancing the nation’s position and competitiveness
●   Is the proposed facility the only one or the number one that can lead related 

global research? 
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Strategic Investment Priority

Deliberation criteria of the Subcommittee and General Committee

●   Use the four-factoring method to analyze the relative equality evaluation 
results and classify the prioritized large research facilities into near-, mid-, and 
long-term investment groups to set the strategic investment priority

Classification Main contents

Near-Term
Begin establishment 
within five years

Active investment Give the highest priority to improve national 
competitiveness of science and technology
●   The only large research facility in the nation
●   Able to be used widely in diverse range of basic science and application 

research
●   Need to establish quickly for industrial catalyzation and for strengthening 

the competitiveness of the related area 

Mid-Term
Begin establishment 
within 6–10 years

Average investment Give priority consideration upon budget allocation for 
the advancement and environmental change in science and technology 
●   Large research facilities that can compete against overseas facilities
●   Facilities with a certain level of scientific/technological and national strategic 

importance and utility
●   Facilities with high importance but needing careful approach owing to 

international diplomacy and security issues

Long-Term
Begin establishment after 
10 years or later

Selective investment Policy consideration is needed with consideration for 
future environmental change
●   A similar facility is in current existence
●   Unclear new demand as there have been many kinds of research done in 

the relevant area
●   Facility with limited utilization in science and industry areas

Four-Factoring Diagram

Scientific and Technological
Importance
Long-Term

National Strategic
Importance
Long-Term

Mid-
Term

Mid-
Term

Mid-
Term

Social and Economic
Influence

Long-Term

National-level Utilization

Near-
Term
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6. 13 Prioritized Large Research Facilities

Establishment Cost of Prioritized Large Research Facilities
(Unit: KRW 0.1 billion, Year)

Investment 
Period50)

Facility Name 51) Establishment 
cost

Establishment 
period

Operational 
cost

Operating 
period

Near-Term
Begin 
establishment 
within 5 years

HANARO Research Reactor 
(upgrade)

500 8 62 30

National High-Field Center 2,770 9 195 20

10 MW Pneumatic components 
testing center

625 6 37 30

National Molecular Imaging Center 2,100 8 82 20

Mid-Term Begin 
establishment 
within 6–10 
years

Large Infra-Red Space Telescope 500 10 20 5

Fusion Reactor Engineering 
Research Facility

1,200 7 40 20

Low Frequency Standard Time 
Broadcasting Station

500 5 20 20

Multi-Purpose Low-Energy 
Photon Beam Facility 

800 5 50 20

Square Kilometer Array 1,000 13 100 30

High-Functional 3D Fusion 
Underwater Petrophysical Probe

1,200 4.5 60 20

Long-Term
Begin 
establishment 
after 10 years 
or later

Strong Pulsed Neutron Source 
(Upgrade)

7,500 11 600 40

Large deep-sea marine 
engineering aquarium *

506 6 16 30

Underground high energy physics 
research facility

4,950 8 100 30

Total 24,151 - 1,382 -

※ This facility has been selected as a preparatory validity survey target and is being reviewed at the 
time of developing this roadmap. Hence, it is re-classified as an existing large research facility.

50) For the investment timing, near-term is 
highlighted in red, mid-term in green, and 
long-term in blue.

51) Facility name, establishment cost and 
period,  and operational  cost are al l 
estimated figures and may change upon 
the actual establishment.

Establishment Period of Prioritized Large Research Facilities
(Unit: Year)

Time to invest Facility Name Establishment Period

R&D Design Establishment Test 
operation

Total

Near-Term
Begin establishment within
5 years

HANARO Research Reactor (upgrade) - - 7 1 8

National High-Field Center 4 1 3 1 9

10 MW Pneumatic components testing center - 1 4 1 6

National Molecular Imaging Center 1 1 5 1 8

Mid-Term 
Begin establishment within 6–10 
years

Large Infra-Red Space Telescope 2 - 6 2 10

Fusion Reactor Engineering Research Facility 2 1 3 1 7

Low Frequency Standard Time Broadcasting Station 1 1 2 1 5

Multi-Purpose Low-Energy Photon Beam Facility 0.5 0.5 3 1 5

Square Kilometer Array 1 4 8 - 13

High-Functional 3D Fusion Underwater Petrophysical Probe - 1 3 0.5 4.5

Long-Term
Begin establishment after
10 years or later

strong pulsed neutron source (upgrade) 2 1 6 2 11

Large deep-sea marine engineering aquarium 0.5 0.5 4 1 6
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HANARO Research Reactor (upgrade)

Est. period Total 8 years
Ops. period Total 30 years
Est. cost KRW 50 bn
Ops. cost KRW 6.2 bn

National Molecular Imaging Center

Est. period Total   8 years 
Ops. period Total 20 years 
Est. cost KRW 2,10 bn
Ops. cost KRW 8.2 bn

Investment   Time of Prioritized Large Research Facilities

Large Infra-Red Space Telescope

Est. period Total 10 years
Ops. period Total 5 years
Est. cost  KRW 50 bn
Ops. cost KRW 2 bn

Underground high energy physics research facility

Est. period Total 8 years
Ops. period Total 30 years
Est. cost KRW 495 bn
Ops. cost KRW 10 bn

Square Kilometer Array

Est. period Total 13 years 
Ops. period Total 30 years 
Est. cost KRW 100 bn 
Ops. cost KRW 10 bn

Square Kilometer Array

Est. period Total 13 years 
Ops. period Total 30 years 
Est. cost KRW 100 bn 
Ops. cost KRW 10 bn

Strong Pulsed Neutron Source (Upgrade)

 Est. period Total 11 years
Ops. period Total 40 years
Est. cost KRW 750 bn
Ops. cost KRW 60 bn

High-Functional 3D Fusion Underwater 
Petrophysical Probe

Est. period Total 4.5 years 
Ops. period Total 20 years 
Est. cost KRW 1.20 bn 
Ops. cost KRW 6 bn

National High-Field Center

Est. period Total  9  years
Ops. period Total 20 years
Est. cost KRW 277 bn
Ops. cost KRW 19.5 bn

Large deep-sea marine engineering aquarium

Est. period Total 6 years
Ops. period Total 30 years
Est. cost KRW 50.6 bn
Ops. cost KRW 1.6 bn

Multi-Purpose Low-Energy Photon Beam Facility

Est. period Total 5 years
Ops. period Total 20 years
Est. cost KRW 80 bn
Ops. cost KRW 5 bn

Low Frequency Standard Time 
Broadcasting Station

Est. period Total 5 years
Ops. period Total 20 years
Est. cost KRW 50 bn
Ops. cost KRW 2 bn

10 MW Pneumatic components testing center

Est. period  Total 6 years
Ops. period Total 30 years
Est. cost KRW 62.5 bn  
Ops. cost KRW 3.7 bn

Korea
Japan

proposed 
Korean 
detector

neutrinos

neutrinos

East sea

~1,050km

Super-K or 
Hyper-K 
Detector

295km

J-
PA

RC

Towing Carriage System Current 
Generating 
System

Wavemaker 
System

Wind Generating System

Overhead Crane System

중성자 빔라인(23개)

실험장치

파쇄 
중성자 빔

양성자 빔

중성자 이용시설

양성자 빔

표적계

Mid-Term Begin establishment within 6–10 yearsNear-Term Begin establishment within 5 years
Long-Term Begin establishment after

10 years or later
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Total Establishment PeriodExisting facility name (est. period/est. cost)

Existing facility name (est. period/est. cost) Near-Term Mid-Term Long-Term

1990

Space

Astronomy

Oceanography

Arcticology

Life

Nuclear Power

Nuclear Fusion

Accelerator

Mechanics

IT

1995 2000 2005 2010 2015
Near-Term

Begin establishment within 5 years
Mid-Term

Begin establishment within 6–10 years
Long-Term

Begin establishment after 10 years or later

KSLV-I Launch System (2006 / total KRW  107.7 bn) Underground High Energy Physics Research Facility (total 8 years / KRW 495 bn)

Giant Magellan Telescope (2009–2019 / total KRW 74 bn)

Large Research Vessel (2010–2015 / total KRW 106.7 bn)

Large Infra-Red Space Telescope (total  10 years / KRW 50 bn)

Square Kilometer Array (total  13 years / KRW 100 bn)

High-Functional 3D Fusion Underwater Petrophysical Probe (total  4.5 years / KRW 120 bn)

Large deep-sea marine engineering aquarium (total  6 years / KRW 50.6 bn)

Jangbogo Antarctic Research Station-South Pole (2006–2014 / total KRW 106.7 bn)

Icebreaking Research Vessel ARAON (2004–2010 / total KRW 108 bn)

HANARO Research Reactor (1985–1995 / total KRW  93.4 bn)

Pohang Light Source (1988–1994  / total KRW  150 bn)

Korea Superconducting Tokamak Advanced Research (1995–2007 / total KRW 309 bn) International Thermonuclear Experimental Reactor (2007–2019 / total KRW 1236.5 bn) Fusion Reactor Engineering Research Facility (total  7 years / total KRW  120 bn)

Multi-Purpose Low-Energy Photon Beam Facility (total  5 years / total  KRW  80 bn)Pohang Light Source (upgrade) (2009–2011 / total KRW 100 bn)

100 Mev, 20 mA Proton Linear Accelerator (2002–2012 / total KRW 314.3 bn)

Heavy Ion Accelerator (2011–2017 / total KRW 460.4 bn)

Medical Baryon Accelerator (2010–2015 / total KRW 195 bn)

Supercomputer 4 (2007–2010 / total KRW 60 bn) Low Frequency Standard Time Broadcasting Station (total  5 years / total  KRW  50 bn)

10 MW Pneumatic components testing center (total  6 years / total  KRW  62.5 bn)

Strong Pulsed Neutron Source (Upgrade) ( total  11 years / total  KRW  750 bn)

4th Generation Photon Accelerator (2011–2014 / total KRW  426 bn)

Cold Neutron Research Facility (2003–2009 / total KRW 58.5 bn)

Ultrashort Quantum Beam Facility (2003–2012 / total  KRW 64.9 bn)

New reactor for export (2012–2016 / total  KRW 290 bn)

14Tesla Ultra-high field MRI system (2012–2016 / total  KRW  109.4 bn)

National Molecular Imaging Center (total  8 years / total  KRW 210 bn)

National High-Field Center (total  9 years / total  KRW 277 bn)

HANARO Research Reactor (upgrade) ( total  8 years / total  KRW 50 bn)

The 2nd National Large Research Facilities Roadmap
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6. 13 Prioritized Large Research Facilities

Total Establishment PeriodExisting facility name (est. period/est. cost)

Existing facility name (est. period/est. cost) Near-Term Mid-Term Long-Term

1990

Space

Astronomy

Oceanography

Arcticology

Life

Nuclear Power

Nuclear Fusion

Accelerator

Mechanics

IT

1995 2000 2005 2010 2015
Near-Term

Begin establishment within 5 years
Mid-Term

Begin establishment within 6–10 years
Long-Term

Begin establishment after 10 years or later

KSLV-I Launch System (2006 / total KRW  107.7 bn) Underground High Energy Physics Research Facility (total 8 years / KRW 495 bn)

Giant Magellan Telescope (2009–2019 / total KRW 74 bn)

Large Research Vessel (2010–2015 / total KRW 106.7 bn)

Large Infra-Red Space Telescope (total  10 years / KRW 50 bn)

Square Kilometer Array (total  13 years / KRW 100 bn)

High-Functional 3D Fusion Underwater Petrophysical Probe (total  4.5 years / KRW 120 bn)

Large deep-sea marine engineering aquarium (total  6 years / KRW 50.6 bn)

Jangbogo Antarctic Research Station-South Pole (2006–2014 / total KRW 106.7 bn)

Icebreaking Research Vessel ARAON (2004–2010 / total KRW 108 bn)

HANARO Research Reactor (1985–1995 / total KRW  93.4 bn)

Pohang Light Source (1988–1994  / total KRW  150 bn)

Korea Superconducting Tokamak Advanced Research (1995–2007 / total KRW 309 bn) International Thermonuclear Experimental Reactor (2007–2019 / total KRW 1236.5 bn) Fusion Reactor Engineering Research Facility (total  7 years / total KRW  120 bn)

Multi-Purpose Low-Energy Photon Beam Facility (total  5 years / total  KRW  80 bn)Pohang Light Source (upgrade) (2009–2011 / total KRW 100 bn)

100 Mev, 20 mA Proton Linear Accelerator (2002–2012 / total KRW 314.3 bn)

Heavy Ion Accelerator (2011–2017 / total KRW 460.4 bn)

Medical Baryon Accelerator (2010–2015 / total KRW 195 bn)

Supercomputer 4 (2007–2010 / total KRW 60 bn) Low Frequency Standard Time Broadcasting Station (total  5 years / total  KRW  50 bn)

10 MW Pneumatic components testing center (total  6 years / total  KRW  62.5 bn)

Strong Pulsed Neutron Source (Upgrade) ( total  11 years / total  KRW  750 bn)

4th Generation Photon Accelerator (2011–2014 / total KRW  426 bn)

Cold Neutron Research Facility (2003–2009 / total KRW 58.5 bn)

Ultrashort Quantum Beam Facility (2003–2012 / total  KRW 64.9 bn)

New reactor for export (2012–2016 / total  KRW 290 bn)

14Tesla Ultra-high field MRI system (2012–2016 / total  KRW  109.4 bn)

National Molecular Imaging Center (total  8 years / total  KRW 210 bn)

National High-Field Center (total  9 years / total  KRW 277 bn)

HANARO Research Reactor (upgrade) ( total  8 years / total  KRW 50 bn)
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Vision and Goal

Provide the performance goal of leading the infrastructure of Korea’s 
science and technology up to the level of major developed nations by 
2030 through NFRM

●   Possess more than five global top-class large research facilities through 
concentrated investment on the characterized large research facilities 
areas in which Korea can lead

2030 National Science and Technology Infrastructure Vision

7. Vision, Goal, and Development Strategy

●
 

To take off as a leading nation in large research facilities to pioneer
a creative economy

Vision

Possess and maintain five global top-class facilities by year 2030

Four National Development Strategies for Science and Technology Infrastructure

Science and
Technology
of Future

Science and
Technology

of Today

Companies

Government
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7. Vision, Goal, and Development Strategy

Under-Performing

Advanced infra system

Systematic fulfillment of 12 practical projects of National Large Research Facilities establishment Roadmap

Strengthen the operational competence
of large research facilities

Strategic expansion of large
research facilities

Maximize co-use of large research facilities

High-Performing

Strategic expansion of large research facilities

① Prepare the expansion plan 
② Prepare investment plan for the systematic

establishment of facilities
③ Continuously supplement

the establishment roadmap

Maximize co-use of large research facilities

④ Develop and check the co-use
promotion plan for the facilities 

⑤ Evaluate the facilities’ business performance 
⑥ Inquire on the enactment of (Tentative name)

Act on the promotion of operation
and co-use of large research facilities

Invigorate international collaborations
of large research facilities

⑪ Share the international responsibility
of establishing large research facilities

⑫ Strengthen the facilities’ co-development
and research

Strengthen the operational competence
of large research facilities

⑦ Nurture the facilities user group
⑧ Nurture the professional workforce

that will operate the facilities 
⑨ Study and develop analytical science

to advance analytic techniques
⑩ Strengthen industrialization, operation,

and management of the facilities

Use

Invigorate international collaborations
of large research facilities

Use

CollaborationOperation

Establishment

Collaboration

Establishment

Operation

Strategies and Projects

Prepare four strategies and 12 practical projects to advance the large 
research facilities through discovering and executing the concrete action 
plan and urgent system reformation of NFRM.

※ Link with 「Advancement plan for national research facilities: Operation 
of equipment: Use (2013–2017)」 (The 1st National Science & Technology 
Commission Steering Committee, ’13. 4. 24)
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National Large Research Facilities Roadmap 

Strategy 1 Strategic Expansion of Large Research Facilities

Prepare an expansion program for large research facilities

●   When establishing new large research facilities, make it mandatory to 
have ministry-wide comprehensive planning, including the plan for the 
entire lifecycle* of the large research facilities, from the establishment to 
operation and disposition. 

*  Apart from the validity of establishment, including the need, urgency, 
utilization, and influence, review the plan comprehensively to confirm the 
establishment cost, designated operational staff, operational cost, and 
disposition after use.

- Confirm validity through a survey methodology for preliminary validity in 
ministry-wide co-planning and in the large research facilities.

Develop an investment plan for the systematic establishment of large 
research facilities

●   Develop an investment plan regularly for the systematic establishment 
of large research facilities and prepare the program for performance 
evaluation.

- Analyze the investment proportion and the progress of projects related to 
large research facilities among the national research development projects, 
And then classify the megatechnics into 12 areas in total.

- Enable new large research facilities costing more than KRW 50 billion 
(including upgrades) to be established by priority. 

●   For the systematic establishment of large research facilities, keep a certain 
percent of investment scale in the R&D budget and adjust/allocate the 
budget in consideration of each Ministry’s role. 

- Allocate operational budget (within 5–10% of establishment cost) for the 
maximum utilization of large research facilities.

●   Develop the investment portfolio of large research facilities considering 
the volume by function as strategy research, individual small-scale 
creative research, and industrial support.

- Consider the appropriate balance of budget allocation from the entire 
research development perspective to coincide with the national industry/
region development strategy, making sure not to suppress the research 
activities of other areas. 
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7. Vision, Goal, and Development Strategy

Continue supplementing the large research facilities roadmap

●   Regularly (every three years) modify and supplement the Ministry-wide roadmap54) 

that comprehensively reflects domestic and international environmental changes 
in science and technology and economy, as well as future research demands. 

- Considering the innovation capability and financing of science and technology, propose the 
establishment of 15 or fewer prioritized large research facilities each costing KRW 50 billion 
or higher (Supplement period of three years).

●   Classify the progress of establishment into four stages, and manage them systematically: 
R&D, Design, Establishment, Test Operation

- When establishing a facility costing KRW 50 billion or higher, the corresponding Ministry 
forms a Promotion Bureau

Investment status of and plan for large research facilities

Although Korea’s investment on large research facilities in the last six years (2007–2012) is 
only 2.1% in annual average compared with the country’s R&D budget, it is on a rising trend 
with 2.6% (KRW 390.5 billion) allocated in 2011 and 2.6% (KRW 415.1 billion) in 2012.

Investment status of large research facilities

(Unit: KRW 0.1 billion, %)

Classification 2007 2008 2009 2010 2011 2012 Average

Gov’t R&D budget (A) 97,629 110,784 123,437 137,014 148,528 160,224 129,602.7

Large research 
facilities budget (B)

1,826 1,815 2,222 2,516 3,905 4,151 2,739

Proportion (B/A) 1.9 1.6 1.8 1.8 2.6 2.6 2.1

※ The budget of large research facilities is calculated by converting the total amount of establishment into an 
annual average amount.

●  In the case of the USA, the percentage of the total national R&D budget used for the 
establishment of research facilities annually is 2.8% on average over the last six years (2007–
2012), amounting to about KRW 4 trillion.

Investment status of large research facilities

(Unit: KRW 0.1 billion, %)

Classification 2007 2008 2009 2010 2011 2012 Average

Gov’t R&D budget (A) 141,934 143,746 147,361 147,620 148,071 148,894 146,271.0

Large research 
facilities budget (B)

3,804 4,466 4,716 4,543 4,615 2,475 4,103.2

Proportion (B/A) 2.7 3.1 3.2 3.1 3.1 1.7 2.8

※ Source: R&D Budget and Policy Program, American Association for the Advancement of Science. 2012. 10

The expectation is to invest more than KRW 1 trillion on large research facilities that have 
already begun construction (2013–2015).

●   Expecting KRW 1.3986 trillion to be invested on nine facilities, including Heavy Ion Accelerator (KRW 
417 billion), 4th Generation Photon Accelerator (KRW 361 billion), International Thermonuclear 
Experimental Reactor (KRW 709.5 billion), and Medical Baryon Accelerator (KRW 127 billion).

54) 「2nd National Large Facilities Roadmap」
(26th National Science & Technology 
C o m m i s s i o n  G e n e r a l  M e e t i n g 
Deliberation•Resolution, ’12. 12. 27)

Reference
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National Large Research Facilities Roadmap 

Strategy 2 Maximize Co-Use of Large Research Facilities

Develop and examine the promotion plan for the co-use of large research facilities

●   Develop the basic plan55) for co-use that attracts the utilization of large 
research facilities and supports the development of creative science and 
technology.

●   Build a management system that can review the co-use performance 
results to plan for the operation and co-use of the large research facilities 
that have been operated for more than three years.

Begin evaluation on the utilization performance of large research facilities

●   Commence regular performance evaluation for the efficient operation of 
the facilities that received a huge budget, thereby securing the legitimacy 
of budget support. 

- Confirm the fairness of and expertise for conducting the assessment 
through a wide range of input from science and technology circles. 

●   Reflect the field and characteristics of the large research facilities and 
develop and apply differentiated evaluation index. 56)

- Based on the results of the performance evaluation, measures such as 
“maintain, stop, change” for the operation of large research facilities 
are offered. The results are actively reflected in the execution of the 
corresponding R&D budget.

Review the enactment of 「(Tentatively named) Act on the promotion of 
operation and co-use of large research facilities」

●   Provide systematic operation/support and catalyze collaborative research 
by the enactment of 「(Tentatively named) Act on the promotion of 
operation and co-use of large research facilities」to strengthen the 
groundwork of science and technology.

※ Japan enacted 「The Act on the promotion of co-use of specific cutting-
edge large research facilities (’09. 7 ) 」 for the co-use of cutting-edge 
large research facilities, like their photon accelerator facility.

55) 「(Tentatively named) five-year promotion 
plan for operating and co-using large 
research facilities」

56) Segment into direct support performance 
indicators, such as co-use rate and user 
numbers; direct research performance 
such as thesis and patent; and other 
influences 
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7. Vision, Goal, and Development Strategy

Strategy 3 Strengthen the Operational Competence of Large 
Research Facilities

Nurture the user group of the large research facilities

●   Nurture and support the primary user group and potential user group for the 
maximization of investment effects and utilization of the facilities.

●   Form and operate an “operating committee” composed of experts from the 
industry, academe, labs, and the government at each large research facility. The 
committee acts as the advisor and supervisor of the facility, ensuring optimized 
use and operation.

Nurture the professional workforce that will operate the facilities

●   Systematically nurture and support the professional operating workforce of the 
large research facilities. Train customized core personnel through developing a 
training program for the cultivation of expertise. Create new jobs as necessary. 

●   Develop and distribute the standard service manual to the professional operating 
workforce at large research facilities so they can best satisfy the users’ needs.

Nurture analytical science knowhow to advance analytic techniques

●   Provide systematic support for analytical science research for the development 
of the principles of new analysis standards, analysis methods, and analysis 
techniques, to offer the latest analysis services using the large research facilities.

●   Support the development of the core components and elementary technology for 
maximum performance utilization and improvement of the large research facilities.

Strengthen the industrialization, operation, and management of the facilities 

●   Support the industrialization of technology to transfer/spread R&D 
accomplishments and intellectual properties of the large research facilities. 

●   Provide the management plan and budget support for the exchange or repair 
of major parts and regular performance improvement to maintain the optimal 
operating conditions of the large research facilities. 
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National Large Research Facilities Roadmap 

Strategy 4 Invigorate International Collaborations of Large 
Research Facilities

Share the international responsibility of establishing large research facilities

●   Role division among countries to prevent overlapping of investment in specific 
large research facilities having limited global demand and provide the strategy to 
secure Korea’s international leadership

- Prepare an international cooperation system57) that can ensure the effective co-
establishment and co-operation of large research facilities that require enormous 
expense cross-nationally. 

●   Expand the promotion of international co-research that has a strong influence on 
inviting foreign expert talents and solving international problems by providing R&D 
platform toward global issues

Strengthen the co-development and research of large research facilities 

●   Initiate co-development through international cooperation with foreign experts 
or research institutes regarding the establishment of large research facilities for 
which Korea lacks the capacity. 

●   Secure the nation’s position and competitiveness through promoting co-research 
with scientists and technologists of the world by establishing the world’s best and 
world’s first large research facilities. 

57) A system to discuss international role 
division, co-operation, and international 
research collaboration centered on the 
prioritized large facilities in the National 
Large Research Facilities Establishment 
Roadmap (supplemented every three years)



National Large Research Facilities Roadmap

NFRM

Korea's
National Large Research
Facilities Roadmap


