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|. Introduction (1/3)

= Key iIssue
oHow a latecomer, like Talwan may develop its industry in a post
catch-up manner?
= Stereotype of (technological) catch-up by a latecomer
o Taking part in GPN/GIN, or forging indigenous innovations, esp.
In the equipment or capital goods industry, and industrial
standards
o The market and developmental trajectory generally well-explored
and/or well-defined by the leading player in the advanced country
= A definition of post catch-up: Choung et al. (2014)
o “Innovation activities in which the latecomer countries establish
new technological trajectories for innovation in a changing
competitive environment where scarce opportunity for imitation is

present”
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|. Introduction (2/3)

=Literature on technological catch-up and the scenario of
“leapfrogging”
oFocus: The way In which technological capabilities In the
leapfrogging country is shaped and transformed to become a
forerunner or approach the technological frontier

=Our ideas
oDetailed account given to “fuzzy front-end” and business
model at the industrial level
=New policies to promote industrial transformation
announced In Taiwan
coPromotion and export of total solutions
oReform on public procurements for the sake of industrial

innovation
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|. Introduction (3/3)

= Chesbrough and Teece (1996)
o Autonomous innovation: They can be pursued independently from
other innovations.
o Systemic innovation: Their benefits can be realized only in
conjunction with related, complementary innovations.
= Our observations
oA firm conducting systemic service innovations needs to deal with
more external conditions to the firm, for example networking,
Interfacing and cross-fertilization with third party across different
spheres, market cultivation and evolution, and regulatory regimes
(smart and innovation-friendly regulations).
o Systemic service innovations often involve multi-stakeholders,

playing different roles in forming the business concept and forging
systemic service solutions required.



1. From Catch-up to Post Catch-
up: Fuzzy Front-end



Technological Catch-up and Leapfrogging

= Technological catch-up discussed in conjunction with several
other factors

o Technological regimes, the development of the equipment or
capital goods industry and indigenous industrial standards

o Differences between South Korea and Taiwan
= Leapfrogging scenario

oA window of opportunity: emerging technological regimes

o The risk: choosing right technology and initial market creation
=Post catch-up should be interpreted and examined from more

than just technological perspective.
oHwang and Choung (2013): New knowledge & value, new

organization or production system, architecture innovation, social
Innovation



Building Blocks: Fuzzy Front-end

= Studied mainly at the project level

o Pre-phase zero (preliminary opportunity identification, market and
technology analysis), phase zero (product and concept definition)
and phase one (product definition and planning) of the R&D
process for new product development

o Related to the technical, market and management aspects
=Three types of fuzziness: Uncertainty, equivocality and
complexity
oComplexity about not just technology but the way in which
Innovation is to be organized; autonomous vs. systemic innovation
= Fuzzy front-end at the industrial level

oThe early (fluid) stage of an emerging industry bearing a
resemblance to fuzzy front-end

nChristensen: Disruptive technology and the lower-tiers of the
<> market for levelling the playing field



Building Blocks: Business Model & Product

Servicizine

= Teece (2010) & others

o “The right business model is rarely apparent early on in emerging
Industries” and will eventually prevail with an experimentation
and evolutionary process.

= A problem with the literature on technological catch-up and post
catch-up

oOverwhelming focus on the product-oriented business model,
paying scant attention to the service-oriented business model

= Servitization of manufacturing

o Involve issues such as strategic realignment at the corporate level,
the rearrangement of intra-firm and inter-firm organizations and
Institutional relationships, capability-building, and new pricing
and revenue models

o Related to the nature and way of manufacturing development, such
as total solution and customer-oriented offering, for a few
emerging sectors
N



A Conceptual Framework for Post Catch-up

Industrial Development

Initial Conditions Innovation System and Agenda Outcome
+ Key innovation agent and
capabilities
- _ + Relationship among innovation
+ A window of opportunity agents
* Insightful vision for industrial + Institutional arrangement of its
transformation principles of operation s New
+ Interaction with external technological
environment regime for
+ Uncertaint o : emergin
ks oE uivocali)t/ + Market cultivation and promotion indusg'][riegs or
front-end at g 1Y ia public-privat tnershi : :

_ : + Complexity via public-private partnership industrial
HETRREE + Business models leading to new transformation
level development paths for the ¢ Industrial

industry , development
* Product-oriented,
service-oriented business models

Source: Authors.



Essence of Our Framework

=Our concept framework provides an integrated view on
the key iIssues to be addressed In a latecomer’s
transition to post catch-up.
olncorporating fuzzy front-end, business model for
Industrial development and market cultivation as our
building blocks, largely ignored in the literature of
technological catch-up and leapfrogging
=Special attention drawn to the importance of service-
oriented business model, specifically the servitization
of manufacturing and product servicizing
oNot just product-oriented business model.
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I1. Taiwan’s Typical Industrial
Development Models and Cases of
Different Patterns
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The Legacy of Export-led Industrialization

= The typical industrial development model
oVertical disintegration and specialization

oParticipating in the global value chain (GVC)/global

production network (GPN) & global innovation network
(GIN)

+ R&D based on technology platforms & trajectories led by
global keystone firms

oMoving upstream for industrial upgrading
+ Overwhelming concentration on intermediate goods for export
=Limited scale of system products mainly for the domestic
market: the automotive and white goods industries
oProduct architecture and mandates for export controlled by

foreign firms
O

12



Taiwan: Process of Industrial Upgrading and

System Products (a Simplified View
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Bottlenecks and Transition Needed

= Downsides of the GPN/GIN development model for latecomers
oGVCs or GPNs vary in their degree of openness to external
suppliers.

+ Closed for those sectors featured by integral (versus modular) product
architecture

o Even serving GVCs with an open network can mean competing in
a crowded market.
+ Rise of China’s local/ indigenous supply chains
oA reverse trend of offshoring activities by MNCs from the
advanced countries
+ US’s strategy of “re-industrialization”
= Development of emerging industries
o A scenario where a latecomer with few steps behind the advanced
country strives to explore “fuzzy front-end” in industrial

& Innovation
«—— o Emerging industries tend to involve systemic innovation.
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ETC in Taiwan: With Potentials for Internet

of VVehicle
=Penetration of ETC iIn Taiwan: Multi-lane free flow tolling
solution
ETC Customer 6.10 M (~ 2015/02/24)

ETC daily Transactions | Daily average: 14 M
Historical Daily high: 21.9 M (2015/02/21)

ETC Usage Rate 94.14% (~ 2015/01)
«KPI of ETC
Audit period (2014/02/01~2014/04/30 ) | Audit result Remark
Total Audit Transactions 4,805,610
Tolling Accuracy Rate 99.9999% only 7 mistakes
Vehicle Detection Accuracy Rate 99.9800% KPI: 99%

B

eing exported to Vietnam and some other countries of ASEAN
O

o Markets for scaling-up
15



FETC’s ETC Solution in Tatwan and Vietnam

=
— = o)

oS
Service <&/

Monitoring

[ira g0

=

Violation Call Center
Process

(1) The Electronic, Multi-lane Free Flow Tolling in Taiwan (2) Total Solution of the RFID-based ETC Tolling System

(3) A Pilot Site in Vietnam

' Source: Company information of FETC.
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Further Exploitation of ETC

Moving on to ITS / ERP e

» Vehicle Tracking
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Potential Cases: Solutions from Quanta and

Delta
= Quanta
.De'lltatl uti 0 the Mai oSurges as  a .mega-scalge cloud
DS&Siuraofng?r?e V?/orldeGarr?ég (éaomp:jtlr::g gomlilon provider. tor
_ _ _ oogle, Facebook..
2009 In Kaohsiung, with o Used to be just a specialized notebook

8,844 solar panels on the roof computer ODM producer
. _ — = Barry Lam, Chairman of Quanta:
software, system and service to
become the core value of Quanta’s
journey towards cloud computing




The Electric Vehicle Industry: A
Process of Post Catch-up with
Divergent Innovations



Transition with a Process of Post Catch-up In

Electric VVehicles

=Talwan by no means a strong player In the
mainstream automotive industry

=A window of opportunity: EVs at an industrial
level of development

oSome of the Talwanese industrial players to
penetrate into this emerging sector

oTaking advantage of a very supportive setting have
jumped on the bandwagon, to try to level the
playing field in a divergent and distinct manner
=Admittedly, 1t Is too early to judge their success,
but their race to a post catch-up territory shows

ome Interesting paths.
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| essons Learned so Far

=« To jump start the new market for EVs, innovative business
models are required, especially those featured by service-

orientation.
oRange anxiety: Well-noted
oOwnership anxiety: To do with uncertainty about battery
lifetime, the end-of-life value and safety of EVs etc.
=« The electrification of those atypical and niche vehicles
means that “powered by electricity” offers a broader
perspective of sustainable and “good-enough innovation”
beyond the typical commercial value creation, set by the
forerunners.
=«Firms in the EV industry have to pay attention to the
specific need in the application context, shifting their focus
rom sale of product to service-oriented business model.
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Electrification of Atypical and Niche Vehicles

In Talwan

= Working environment in a large-sized fruit and vegetable wholesale
market, with diesel-powered flat-bed trucks (off road)
o CO2 pollution: 10,289 kg daily
o Noise pollution: 85 dB
= A joint effort between EPA & MOEA (ITRI): about 800 diesel-
powered flat-bed trucks in use scheduled to be electrified within two
and half a years
o Good enough innovation with “powered by electricity”

= B RAREY
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An Existing Case: Trike vs. e-Trike In the
Philippines

e

co: 1+3 e-Trike
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Teco: 1+6 e-Trike Source: Teco.



An Existing Case: Jeepney vs. e-Jeepney In
the Philippines

Traditional Jeepney
Source: http://blog.andytn.tw/2011/08/jeepney.htmi

= Telematics solutions for
fleet management included

6]33 Teco: 1+20 e-Jeepney Source: Teco.
N



[11. Some Lessons from the EU



Demand-led Innovation Policy

«OECD (2011)

o This interest in demand-led innovation policy has emerged as
part of a greater awareness of the importance of feedback
linkages between supply and demand in the innovation
process.

oThis focus on the demand side also reflects a general
perception that traditional supply-side policies---have not
been able to bring innovation performance and productivity
to the desired levels.

= The policy focus in the EU
oReform of public procurement: innovation-driven
+ Georghious: A customer is worth far more than a grant

oThe Netherlands: Global Challenges, Dutch Solutions

+ Demanding needs as a trigger for innovation
26



Scope of Demand-based Innovation Policy

Innovation policy scheme

Identify Need: Solution on the market?

urement schemes

Support system

Source CIER (2013/07) i3 @z p Marieke van Putten (2011) , “Vision and role member states on public innovation procurement”,

J7 i Program manager Public Innovation Procurementsi§ 3% 3 42 -




DG Enterprise and Industry: Public

Procurement and Policy Mix

Public policies tools for action
Supply and demand-led innovation policy tools

A
Measures _ |
from the - Regulation
demand-side ggg;:fpﬁgocuremem | Lead Market Initiative —
- Standardisation Towards a policy mix
p
Intention: o
Supporting P & & & &
market vs. qf' &Q é\éb NS
] N\ S xS" O
supporting ‘t&@ \.}@ ' ccp\ R
technology push | ¢ ¢ ,@g 'G* &L
>

Measures from the supply side
& Source: Bertrand Wert, Driving Innovation Through Public Procurement Future European Support DG Enterprise and
' Industry — Innovation For Growth Unitsi§ 38 7 4 o
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SBIR In the USA: Demand-led Innovation

Scheme

Social & Government

Needs Private Sector
o Investment
E ;
E PHASE 1 PHASE 2 PHASE 3
z . Feasibility Research Product
- -
g @ Research Towards Development for
a Prototype Govertiment
ca .
AR 1 ESE X
i @@ ﬁ http//www.sbir.gov/solicitations P-RE 5| Solicitations | SBIR.... x‘ ‘ {iﬁ * @
BEE FEE #BEY FHNFEEQ IED HEH
% Google | ~ES- WHs B EE- =58> LA
o B exl. | Ewmz. ®)DC. ®/DC. ®htp. & ZHAR. &) TFBE. & IFRs. &) vmrte. OnaEs. &) GRs.. "ThAN SO0 G
A
. icitati VRIS A 2@ &
SOLICITATION r4solicitation? 'J d ] %i é’] T ko T\ ASE 1l OPENDATE!.  CLOSEDATE
UAIE |
Safe and Effective Instruments and Devices for Use in Neonatal and HHS Jan 23, Mar 5, 2013 May 7,
Pediatric Care Settings (R41/R42) 2013 2016
2013 STTR
Safe and Effective Instruments and Devices for Use in Neonatal and HHS Jan 23, Mar 5, 2013 May 6,
Pediatric Care Settings (R43/R44) 2013 2016
2013 SBIR
SOU Technological Improvements to Data Collection in NIDDK Clinical HHS Dec 18, Mar 5, 2013 Jan 8, 2016
DG Studies (SBIR) (R43/R44) 2012
2013 SBIR

CIER

Source: http://www.sbir.gov/solicitations.
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Forward Commitment Procurement (FCP) In

the UK

= Three stages but linked up together
Overview of the Step by Step FCP Procedure

1. Identification 2. Market Engagement 3. Procurement

Recognise problems, Market sounding Develop a pro-
unmet needs and innovation procurement

rtuniti
OPPOIENIIES Market sounding review strategy

and analysis
Define an outcome based Feedback to the supply
requirement Supply chain feedback chain and stakeholders

Prepare a FCP project ) Implement procurement
outline / business case Market consultation strategy

Project approval / sign off Market consultation Negotiate Procurement
report contract

Source: BIS(2011). Forward Commitment Procurement: Practical Pathways to Buying Innovative Solutions.
2011/11/1. https://www.gov.uk/forward-commitment-procurement-fcp#forward-commitment-procurement---

</ an-introduction, accessed 2013/06/11.
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EU: Capability-building for Public

Procurement of Innovation

= 7 3%  Needs Assessment by contracting authorities

= i & 4= > Capacity Building (e.g. training, exchanges, secondment of personnel)

o FPEE - B e & ¢ Coordination (between multiple contracting authorities)

= % H-egR - Market Consultation (supporting the process of dialogue with
potential contractors to assess the state-of-the-art and technological limitations
for potential innovative solutions)

w Lt e f 3¢ ¢ Specification Development (supporting contracting authorities to
articulate their needs in a way that ensures the best response from potential
contractors)

w7 M A e f# 0 Co-Financing of Actual Purchase Costs or Pre-
Commercial Procurement

= b *& ¢ 3= : Risk-Management

w R HP BT AR MR P R gR B A RT R g % ¢ Linking PCP - with  Public
Procurement of Innovation (enhancing the actual commercialisation of the
outcome of research and development projects)

Source: Righy and Boekholt (2012), “The Power of the Purse Public Procurement of Innovation —
Feasibility of an EU Scheme”.
\_
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Scale of Public Procurement, Relative to

Different R&D Expenditures in Talwan: 2011

=In 2011, Taiwan’s public procurement totaled NT$1.478 trillion

o 3.58xNational R&D expenditure: 13.29xGovernment R&D
Budget; 247.62xGovernment’s R&D Subsidy to the Business
Sector

3o~

BUR B3 4 B - U 3R P 606.4
BRI A B- ¥ 3RFT | 597
BUR AR B 1,084.6
BRAEREEE _- 1,112.6

rEstgas NI /329
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0 2,000 4,000 6,000 8,000 10,000 12,000 14,000 16,000
‘ CIER ’

14,783.0
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V. Discussions

33



James Hsu: From Mega Trend to Making $$

Realized Economical Realized Economical
& Business Import A & Business Import B $3
Potential Economical Remove Show- Unexpected
Opportunities, and Stoppers applications

Societal Needs (Innovation

Remove
Show-Stoppers
(Innovation B)

Integrate with
Available
Technologies

Business & Technical
Analysis to identify

Potential product, services \(Innovation A) ('_“ 151% )
Critical technologies Integrate with
Available

Develop Critical

_ Technologies
Technologies

(Innovation B)

Show-starter
Technologies
(and patents)

Do not do too much concurrent technology and business development

& Before the critical technologies are developed and validated!!!
N FARR R RAER -
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A Broader View on Customer Space

= Especially regarding systemic innovation, living Lab, and large-
scale pilots

Demand: O Cases of social
pain point, interface
moment of >Korea’s Medical
truth Visa for tourism
of plastic surgery
» Expansion of
Uber and conflicts
encountered
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Integration of Technology & Customer Space

to making $$

Source: Based on James Hsu’ original ideas.

Realized Economical & Realized Economical $$
Business Import A & Business Import B

Remove Show-

Potential Unexpected
Economical Stoppers applications
Opportunities, and (Innovation
Societal Ne

i

ct, services
nologies

Develop,(ySUITIC
& (

nologi

Technologies
(Innovation A)

Available
Technologies

Paprovation B)
2

ChH L

Technologies
(and patents)
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QOC (6 In
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Discussions (1/3)

=Developmental stage and post catch-up
oEV: The market and industry still at a fluid phase

oTechnological catch-up not necessary a prelude to

post catch-up, depending on the nature of new
Innovation trajectory and entry modes of the
emerging industry

=Path dependence and post catch-up

oThe way In which a latecomer’s Industry to rise in a
post-catch-up manner has something to do with path

dependence.
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Discussions (2/3)

=Service-oriented business model, market cultivation and
post catch-up
oDelicate considerations of the role of business models In
catch-up and post catch-up in an emerging industry and
Industrial transformation still needed
oProduct servicizing as a means of post catch-up
=Market segments and post catch-up
oETC: Demanding requirements by the authority drive

Innovations.

+ The role of public procurement (BOT) and public private
partnership (PPP) in market cultivation

oEV: Market segment with good-enough innovation,
underserved and overlooked by the forerunners of EV

makers
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Market Cultivation via PPP: A-Team and

Cycling Island Initiative

*Rollout of
designated cycling

lines/routes _

» Promotion of Cycling * International
cycling-friendly Life-Style g Bicycle
regulations Foundation Design

Competition

Domestic
de3|gners

Foreign
designers

'CT crowd
appllcatlons sourcing
governments s }

Promotion of Service Networks Periphery Goods &
“ Cycling for Cycling Supports

- Cycling with peers

« Planning new cycling
routes

- Cycling events

- Organizing the cycling

community

Source: Authors.

- Light meals for cyclers - Accessories

- Free-of-charge showers - Fashions for cyclers
- Leasing & maintenance - Trend-setting for
cyclers
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Discussions (3/3)

=Platforms, national boundaries and post catch-up
oPost catch-up by a latecomer had better go beyond a
self-sufficient view, especially when one takes into
account the pattern of inter-organizational platform-
based development in a cross-border manner.
oNot to mention, systemic service innovations often
Involve multi-stakeholders, playing different roles.
oFor post catch-up at an industrial level, a latecomer’s
Innovation system and its boundaries have to be shaped
In line with the country’s level of technological
accumulation, constituent  firm’s  strategy, the
complexity of the innovation at issue, and the way In

which the focal industry Is emerging.
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Conclusions (1/2)

=One challenge to post catch-up: The situation where
Innovation model and path are at the fluid phase and where
scarce opportunity for imitation is present.
= To give special account to fuzzy front-end at the industrial
level and how market cultivation and innovative business
models come to play an important role in shaping the
Innovation path for post catch-up.
olmportant role of demand-led innovation, public procurement
and public private partnership (PPP)
=A new pattern of industrial development in the Taiwan’s
EV industry, with a flavor of post catch-up
oEV: Overcoming its structural weaknesses in the mainstream

. automotive industry to explore the possibility of levelling the
< playing field with the forerunners
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Conclusions (2/2)

= Technological catch-up not necessary a prelude to post catch-
up, depending on the nature of new innovation trajectory and
entry modes of the emerging industry

=While the way In which a latecomer’s Industry to rise in a post-
catch-up manner has something to do with path dependence,
something can be done to overcome the path dependence.

= The importance of product servicizing as a means of post catch-
up, especially from the perspective of market cultivation

= For post catch-up at an industrial level, a latecomer’s innovation
system and its boundaries have to be shaped in line with the
country’s level of technological accumulation, constituent
firm’s strategy, the complexity of the innovation at issue, and

the way in which the focal industry is emerging.
(&)
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Thank you for your attention



Diverse Paths of Taiwanese Firms’ Involvement

In the Electric VVehicle Industr

suppliers (e.g.

Player Highlight of the Path Progress Made
A few|. A few Talwanese players.A few Taiwanese suppliers have
Talwanese take advantage of the rise of| become part of Tesla’s supplier
component Tesla as an entrepreneurial| chain.

EV maker and emerging

Fukuta, platform leader to penetrate

Chroma) +| Into the EV ecosystem.

Tesla

Luxgen -A newly home-grown carl-More than a few hundred EVs

maker produces own EVs to
be tested in the government’s
EV pilot-run project.

. The company is also to experiment

produced by Luxgen have been
tested with service-oriented
business models, but no EVs are
sold to the end customer.

with new service-oriented business

models in additional sites.
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Diverse Paths of Taiwanese Firms’ Involvement

In the Electric VVehicle Industr

Player Highlight of the Path Progress Made

Noveltek |-An electric-powered material. About 800 diesel-powered flat-bed
handling  equipment  maker| trucks in use are scheduled to be
provides total solutions for the| electrified within two and half a
electrification of diesel-powered| years.
flat-bed trucks (off road) used
within a large-sized fruit and
vegetable wholesale market.

Teco -An industrial motor maker|For two years to come, one
provides motor solutions for the| thousand e-jeepneys annually plus
electrification of e-trikes and e-| complementary solutions will be
jeepneys used in the Philippines. | delivered to the Philippines.

Delta -A  power electronics firml-Some of the solutions have been
provides a few different| installed under pilot run projects in
solutions for EVs, especially| Taiwan and Thailand.
charging solutions for EVs. - Fast chargers have been sold to the

Q/ EU, USA, Japan and China.

Source: Authors.
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