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❶ How latecomer countries develop technological capabilities  and non-
technological capabilities?

❷ What are the key stylized challenges during the transition, upgrading and 
post-catching up period?

I. Embarkation: cross cutting questions 



I. Evidence: Pros and Cons  

USPTO ALL TECHNOLOGIES REPORT(2015)

Year 2000 2005 2010 2015

Korea 7(3314) 4(5908) 3(11671) 3(17924)

UK 6(3662) 6(3142) 7(4302) 8(6417)

China 24(119) 17(402) 8(2655) 5(8116)

Taiwan 3((4667) 3(5120) 4(8239) 4(11690)

Increase in patenting activities by Chaebol: from six  in 2007 to 11 organisaitons in 2017(Among top 100 IPO)

❶ Samsung Group(3), LG Group(4), Hyundai Motors(1), SKH(1), ETRI
❷ Samsung Group contribution:54%, ❸ SEC contribution:36%



I. Evidence: Pros and Cons  
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The patterns of accumulation of knowledge production in Korea gradually evolved from engineering to scientific activities

The proportion of knowledge production increased from 2% to 3%



I. Evidence: Pros and Cons  



Reverse Product Life Cycle (Process to Product innovation) 

Predictable technology cycle(Memory, LCD)

Knowledge production: From engineering to Science

From industry specialization to diversity (System and BioPharma)
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I. Key characteristics of KIS during catch-up and transition 

From technological capability to innovation/non-technological 
capabilities 
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II. Non technological capabilities 

Management literature: Administrative(Evan, 1966) 
Organisaitonal(Damapour, 1991, Teece, 1997), Managing 
(Hamel, 2006), Marketing(Johne, 1999),  
Organisational and marketing (OECD, 2005:2018; Mothe and Nguyen-Thi, 2010)

Technological capability literature: non-technological(R&D) or non-R&D 
innovation such as marketing, administrative, logistics, and financial 
activities, in association with the accumulation of technological 
capabilities for production and innovation activities (Bell, 2009; Bell and 
Figueiredo, 2013) 



Approach 

R-Product life cycle (Kim, 1997)
Non-technological capabilities 

Intra firm 

Inter-firm 

Fluid 

Transition 

Specific 

Small Nuclear 
Reactor Dev. 

Large  Nuclear 
Reactor Cons.  

Transition 

What are the phase specific non-technological challenges in 
CoPS(Davies, 1997)? 

High Speed Train 
Cons. 

Modification of exiting 
reactor, architectural 
innovation, and export to 
UAE

Nation first High Speed 
construction 

World first development 
and received Standard 
Design Approval 

❶ Why projects suffer from enormous delays?

❷ How non-tech capabilities contributes project(product) 
completion(success)?



II. cases: High Speed Train(KTX (1))

Plan

P

❶ Core technology transfer from France 

❷ Utilization of complementary asset (Subway, Motor 
way)

❸ Construction order: railroad and track separation 

❹ new organizational set-up(KRNA, Rail. Net. 
Authority)



II. cases: High Speed Train(KTX (2))

Challenges

C

❶ Design of CoPS construction: core vs system design (later faced with integration design alteration)  

❷ Methods of building bridge deck(Beam or Box type): user vs consultancy (later faced with knowledge 
gap)    

❸ Construction: general rail construction vs High speed(later faced with integration problem among 
signal, track, tunnel, railroad etc

❹ Train system management: operators vs network construction (later faced with operational efficiency)

Specific Organizational innovation 



Source: OECD/ IEA(2010)

Model Capacity Cost($/Kwe)

Korea APR1400 1343 1556

France EPR 1600 5383

Japan ABWR 1330 3009

The Advanced Power Reactor 1400 MWe (APR1400) is a 
standard evolutionary Advanced Light Water Reactor
(ALWR) and developed in 2002.

II. cases: Large Nuclear Reactor Export  (1)

Plan

P

❶ Korea EXIM credit loan arrangement (10bn)  

❷ KEPCO led construction consortium  

❸ Learning by construction and operational asset   

❹ Proven technology basedIn 2009 South Korean consortium had been awarded a 
contract worth some $20bn to build four nuclear power 
plants in the United Arab Emirates. ❺ Financing experience/capability



II. cases: Large Nuclear Reactor Export (2)

Challenges

C

❶ Construction Eco-system: Horizontal vs Vertical (later faced with integration cost, decision process delay)

❷ Project financing: difficulties with finding the right equity partners / EPC contractors with financial 
capability (strong balance sheets) and credit support appetite

❸ Financial Institution: delayed credit control innovation(credit ceiling) by the government      

❹ Financing management: KEPCO has amended the range of the target return rate, and the arbitrage 
settlement details 

Transition Organisational and Financial innovation 

Total design
sys. 

Design

equipt. 

design
equipment

BOP

Balance 

of Plant

Fuel Maintenance

Westinghous

e

(USA)

√ √ √ √ √

AREVA NP

(FRANCE)
√ √ √ √ √ √ √

GE/Toshiba

Hitachi
√ √ √ √ √ √ √

Korea ENC ENC Doosan Doosan Doosan NEF KPS

Source: KEEI(2009)



II. cases: Small Nuclear Development (1)

Plan

P

❶ Innovative design and material=new regulation 

❷ Joint study with developer and regulators on  Pre-
application Safety Review(PSR)

❸ Amendment of Korean Nuclear Act

❹ Proven technology based regulatory framework 

SMART project was conducted between 1997 and 2002 as a national 
R&D project to develop small- and medium-sized nuclear reactor by 
the Korea Atomic Energy Research Institute

Legal and procedural issues recognized by regulatory agencies and 
developers

Product development 

02-06 -Design, construction, license for P65 Model
-Apply SDA and drop SDA  application process

09-11 -Design, construction, license for 330 Model
-Proven technology base design alteration
-SDA approval

2012 -SDA approval

Korea made effort to export it’s domestically designed rector



II. cases: Small Nuclear Development (2)

Challenges

C

❶ Developer: new regulatory development requires organizational recognition, appropriate 
guidelines, preparation(later drop out approval process)   

❷ Developer: High level(innovative) design specification requires stable data provision (reference data) 
on nuclear reactor  

❸ Regulator: Past routine function brought difficulties in creating new regulatory guidelines (from 
examination to creation) 

Fluid Regulatory innovation 

Choung and Hwang (2018)



I. Conclusion: findings 

From selected case studies identified the number of experience-related challenges in the area of product development
ranging from the specific to the fluid phases of the product lifecycle



Conclusion 
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PF as an efficient entry mode for large investments in high risk 
environments.

What are the  effective financial financing strategy we well as how 
firms orchestrates complementary risk strategies

Reg. innovation may play critical role for upgrading 

Problems: persistence of catch-up routine(technology and 
organization)

I. Conclusion: Discussion (1) 

How to build non-technological capabilities and their critical 
elements  



Conclusion 
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Transition neither automatic nor easy 

Transitional Product affinity: Mass products(DRAM, LCD) vs CoPS? 

The relationship between equity based and liabilities for latecomer’s overseas 
market creation  

China CoPs and Latecomer CoPs (procurements and financing)  

Thank you 

CoPS transition: middle income matters? Process specialization only? 

I. Conclusion: Discussion(2)  



Source: 

OECD(2015)

Balance of technology payment

export import BOP ratio

Key characteristics of KIS during catch-up 

Korean government has played significant role but experiencing the R&D paradox(R&D  technology Import )

Required new forms of Innovation system and technological capabilities (from production to innovation capabilities)  

Appendix 



Transition: beyond catch-up(Post catch-up)  

Source: Choung et als (2014)

Latecomer firms enter the marketplace at all stages of the product life cycle.

Key actors and the relationships among innovators are different in each entry stage (In the fluid 
stage, the role of the public research institutes.

User–supplier relationships in the cooperative product development are more important (in the 
transitional stage).



Transition: beyond catch-up(Post catch-up)  

The institutional context adapted for catch-up innovation may not evolve adequately rapidly into the 
new forms required for effectiveness in post catch-up innovation

Rigidities may become a source of lock-in – so contributing an institution-centred source of ‘failure in 
system transition’ in the innovation system

Source: choung et als(2016)


