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“Forward-looking packages of policies aimed at
steering economic activity in a particular direction”

Aimed to foster new industrial capacity, diversify
production, create inter-sectoral and inter-
Industry linkages, promote learning, improve
productivity and shift economic activity towards

higher technology and value added activities, and
Improve competitiveness in the domestic market



Strategic Industrial Policy (SIP)




Creation of new industrial capacity and sectoral
diversification

Mobilizing and investing capital in new activities
Increasing the role of manufacturing in production

Expanding the range of products that is produced and
exported

Light consumer goods - Mid-technology sectors->
High-technology sectors

Robust experience and market diversification
differentiate “The rest” from “The remainder”



“You become what you export”— More advance
export package, the country will grow more rapidly

Diversification to “nearby product” is easier, but
benefits is smaller and insufficient for long term
growth

Diversification to “distant product” is better!

Successful diversification can be both expanding
within product categories with similar technology
and similar production and diversify into distant
product lines.



Creation of local linkages and complementarities

Creating more complete, more balanced and more
Inter-linked industrial structure

SIP highlights the important role of internal
Integration; contribute to high and sustained
growth

Industry create “backward linkages” when it uses
the inputs of other industries

But “forward linkages” occur when the outputs
serve as Inputs to other local industries



Fostering and supporting dense networks of local
suppliers and of providers of other specialized
Inputs are vital for sustainable economic growth

SIP must seek to balance the supply and demand
sides of economies and introduce measures that
help developing countries to capture more of the
value added and allow local wages to reflect
productivity gains



Aimed at fostering more advanced and
competitive industrial structure

Mastering more complex technological

technologies through processes of technological
advance

Enhancing the capacity for “value creation” by
moving to higher value economic activities—

product upgrading, process upgrading or
functional upgrading

Raising local value added to able to move toward
International level



Identify priorities and promote cumulative
change in the direction chosen

SIP is flexible— adjust to shifting circumstances

SIP is characterized by a strategic interaction with
the private sectors both to information about

present constraints and future opportunities, and
to make implementation effective



ISI failures: found in countries that have non-
selective and non-temporal trade protection.
Inefficiency, rent-seeking, favouring of capital-
Intensive production (limiting employment),
technological dependence

EOI failures: low-value added activities, low level
of iInnovative processes, low technological
capability, require many imported raw materials,
few local linkages



Functional industrial policies aimed to improve
markets by effecting function across ALL or MANY
Industries

Selective industrial policies target particular
Industries and aimed to produce a different profile
of industries compared with market situation

SIP must be selective to avoid ISI and EOI failures



“The optimal content and mode of industrial policy
Intervention changes with the initial national
conditions and with the stage of development or
phase of industrialization. It also varies with sectoral

characteristics, local capabilities and international
conditions.”



WHY Strategic Industrial Policy?: 15t rationale
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The second rationale




Strategic industrial approach
Innovation

New Products

New processes

New business models
Acquired skills, knowledge and experience through many
channels

Repair and maintenance equipment

Trial and error experimentation

Reverse engineering

Human resource formation



The second rationale

 Strategic industrial approach

Acquired skills, knowledge and experience through many channels

Transfer of knowledge and skills from long-term suppliers of
machinery

Intermediate-goods producers
Foreign licensers

Customers

Consultants

Private contract facilities

For Sl perspective one cannot specify an optimal system of
Innovation. The innovation process is evolutionary and path
dependent over time, thus market failure becomes irrelevant

Occur of systemic problems




Demand

Consumers (final demand)
Producers (intermediate demand)

Framework Conditions

Financial environment; taxation and
incentives; propensity to innovation
and entrepreneurship; mobility
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—> the policy process to accomplish the What such as...

How are countries to choose the correct strategy of dynamic
transformation?

How are countries to decide on the relevant specific and complex
public input?

How are countries to balance central guidance with decentralized
policy negotiation and implementation?

How to do industrial policy can be divided into:
Institutional design

Institutional capacity
Politics



Process of Economic Policy Formulation

Super - Structure

Supply | Demand

- Power Elites | - Interest Group

- Eco_nomlc Economic - People
Advisors Policy Market - Mass Media

- Technocrats - Economists

- Polmcal - NGOs and Social
Part!es Movements

- Parliament

World Capitalism



World Bank acknowledges
that several Asian
countries are in a ‘middle
income trap’ where they
can compete neither on
low wages nor on
technology. In order to
climb onwards to higher
income level, the policy
and institutional changes
needed are more complex
and more challenging
technically, politically and
socially.

Income per person relative to the United States, log of %
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SIP must be seen as part of an over all productive
development strategy or a national investment strategy
that increases the surplus that can be invested

SIP 1s made up of policies that support one or all of the
following processes: sectoral diversification, industrial
deepening and industrial upgrading.

SIP emphasis on technology, collaboration, and
competition

SIP is not caught up in and does not accept the classical
juxtaposition of export-led and import substitution
Industrialization strategies.



Strategic integration of the national economy integration
of the national economy, rather than de-linking or
across-the-board opening.

SIP are intrinsically selective and anticipatory

Strategic industrial policy-making is compatible with
Institutional pluralism and policy variation.

SIP Is transaction-intensive, experimental and highly
uncertain, and therefore requires more institutional
capacity than macroeconomic policy

The actual functioning of the bureaucracy is strongly
Influence by the nature of politics



(2)
Can We Go Beyond an Unproductive
Confrontation?




The Industrial Policy Debate:
Conceptual Issues and Neglected Facts

“Industrial policy,” the majority of us do not mean any policy that
affects industry, but a particular type of policy that affects industries.

Selective industrial policy or targeting— a policy that deliberately
favors particular industries over others, against market signals, usually
to enhance efficiency and promote productivity growth.

The modern debate on industrial policy started in the late 1970s, with
the rise of Japan. Japan was the first country used the term “industrial
policy” (sangyo seisaku) to mean selective industrial policy.

By the late 1980s, it came to be widely accepted that strong industrial
policy was also practiced in Korea; Taiwan, China; and (in a very
different way) Singapore; which had until then been thought to be free
trade, free market economies.

In the early days of the debate on industrial policy in East Asia, some
denied its very existence.



coordination of complementary investments (Big Push)

coordination of competing investments through entry
regulation, “investment cartels”, and (in declining
Industries) negotiated capacity cuts

policies to ensure scale economies (e.g., licensing
conditional upon production scale, emphasis on the
Infant industries starting to export from early on, state-
mediated mergers and acquisitions)

regulation on technology imports (e.g., screening for

overly obsolete technologies, cap on technology licensing
royalties)




regulation on foreign direct investment (e.g., entry and
ownership restrictions, performance requirements on
local contents technology transfer, export)

mandatory worker training (for firms above a certain
size)

the state acting as a venture capitalist

export promotion (e.g., export subsidies, export loan

guarantees, marketing help from the state trading
agency)

government rationing of foreign exchanges, with top
priority going to capital goods imports (especially for
export industries)



TABLE 2. Historical Rates of Economic Growth by Major Regions during and after
the Age of Imperialism, 1820-1950

(annual per capita GDP growth rate, %)

Region 1820-70 1870-1913 1913-50 1950-73
Western Europe 0.95 1.32 0.76 4.08
Western offshoots? 1.42 1.81 1.55 2.44
Japan 0.19 148 0.89 8.05
Asia excluding Japan -0.11 0.38 -0.02 2.92
Latin America 0.10 1.81 1.42 2.52
Eastern Europe and the 0.64 1.15 1.50 3.49
former Soviet Union
Africa 0.12 0.64 1.02 2.07
World 0.53 1.30 0.91 2.93

Source: Maddison 2001, 126, table 3-1a.




Does targeting work? (‘picking winners’)
Can the state “beat the market”?
Political economy guestions
Bureaucratic capabilities problem
Performance measurement

The role of export

Changing global environment.

Further issues (productive capability-building,
adjustment costs) — not discussed in this paper, but
see the references in the paper



In a world with scarce resources, targeting Is
Inevitable.

In such a world, every policy choice you make,
however “general” it may look, has discriminatory
effects that amount to targeting.

— no such thing as R&D subsidies that supports all
Industries equally or “general” engineers or
Infrastructure that benefit every industry.

Moreover, It is not true that less targeted policies are
necessarily better (cf. social policy)

The debate should not be on whether we should
target, but how to target well.



The state has frequently beaten the market.

— e.g., Japanese auto industry, Korea’s POSCO, Brazil’s
EMBRAER

More importantly, many (although not all) of the
“superior” decisions made by the state were made not
because the government officials were omniscient or
cleverer than businessmen but because they could look at
things from a systemic and long-term, rather than
sectional and short-term, point of view.

Therefore, instead of debating whether the state can beat

the market, we should be debating how to improve the
guality of state decisions.



Successful industrial policy requires right “political” conditions

— the commitment of the leadership to economic
development, the coherence of the state machinery, and the
ability of the state to discipline the recipients of its supports.

When considering the political realities of developing countries,
It seems difficult to imagine how industrial policy, even if it were
“correct”, can be implemented well in a developing country.

But we should not let the best be the enemy of the good.

In the real world, successful countries are the ones that have
managed to find “good enough” solutions to their political
economy problems and went on to implement policies, rather
than sitting around bemoaning the imperfect nature of their
political system.



Bureaucratic Capabilities |1

» There is also “learning-by-doing” in policy.
— Without trying out “difficult” policies, capabilities cannot be
Improved.
» The fact that something is “difficult” cannot be a
reason not to recommend it.

— After all, developing countries are routinely told to adopt
“best practice” or “global standard” institutions used by the

richest countries, when many of them clearly do not have the
capabilities to effectively run such institutions.




Performance targets clearly specified and the reporting
requirements announced at the outset.

The targets should be set in consultation with the business
community.

Targets need to be revised along the way, but too much
flexibility should be avoided, as government flexibility can be
abused by lobbying groups

Where possible, export performance should be given a high
status as a performance measure, as they are far less open to
manipulation.

Policy-makers need to pay more attention to the trends in
performance indicators, rather than their absolute levels at
any give point of time.



Economic development is impossible without good
export performance.

But, saying that export is the key to economic
development is not to say that developing countries
should have free trade.

Export success requires significant industrial policy
even for comparative advantage-conforming
Industries, as export markets have high fixed costs of

entry, which smaller firms and farmers may not be
able to bear.



Direct export subsidies (but banned by the WTO, except
for the LDCs).

State marketing help (JETRO, KOTRA, the Danish
agricultural marketing boards in the early 20t Century.

Risk-sharing through loan guarantees for exporters and
Insurance for payment defaults.

Help with meeting quality standards through export
product quality control, advice on sanitary and
phythosanitary requirements, subsidised extension
services.

Indirect help through legal and financial supports for co-
operative arrangements.



Changing Global Environment |

» Changes in global business environment
o — Increasing importance of FDI
o — Increasing industrial concentration

» Changes in global rules of trade and investment

o—WTO
o — Bilateral trade and investment agreements




Importance of FDI has increased, but not as
dramatically as Is often claimed.

Industrial policy (e.g., performance requirements)
not as important for FDI decision as market factors
(size, growth), infrastructure, quality of labour
Business concentration has increased, but it goes up
and down.

“Chopping up” of value chains can open new
opportunities.



WTO rules not as restrictive as believed.
— Tariffs allowed
— Emergency tariffs (sectoral surge, overall BOP problems)

— Subsidies for environment, agriculture, R&D, regional
policies, and (for LDCs) export allowed de jure or de facto

— TRIPS constraining but not for older technologies

— TRIMS constraining but performance requirements for
local labour, technology transfer, R&D, etc. allowed.

Bigger constraints are aid/loan conditionalities and
bilateral/regional trade/investment agreements

All these rules are ‘man-made’ and can be changed if
deemed necessary.



Too much focus on “grand” things, like the Big Push, when much of
real-life policy has been about “boring” things (e.g., getting the
production scale right, export marketing)

Some theoretical issues that both the proponents and the opponents
consider to be critical actually dissolve into thin air, once looked at
closely (e.g., targeting).

Many proponents of industrial policy do not fully appreciate how
critical export is for the success of industrial policy, while many
opponents do not fully appreciate how export success also requires
industrial policy.

We often let sensible worries (e.g., political economy, bureaucratic
capabilities) degenerate into a recommendation for inaction, letting
the best become the enemy of the good.

Real life success stories were often based on “good enough”
compromises, rather than perfect solutions.



Foreign Direct Investment & CLMV

(¥100 million)
Japanese Direct Investment
Position in Asia 4,000
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Source: Compiled by JRI using Ministry of Finance and
Bank of Japan statistics

Source: Keiichiro Qizumi (2013)




Host country determinants

Type of FDI classified
by motives of THCs

Principal economic determinants
in host countries

" 8 B B _

. Economic determminants

Paolicy framework for FLTI

economic, political and social stability
rules regarding entry and operations
standards of treatment of foreign affiliates
policies on functioning and structure of
markets {especially competition and MEA
policies)

international agreements on FOI

trade policy (tariffs and NTBs) and
coherence of FDI and trade policies

tax policy

A Market-seeking

market size and per capita income
market growth

access o regional and global markets
country-specific consumer preferences
structure of markets

. Business facilitation

imsestment promotion (including image-
building and imvestment-generating
activities and investment-facilitation
SErviCes)

imsestment incentives

hassle costs (related to corruption,
administrative efficiency, etc.)

social amenities (bilingual schools, quality
of life, etc.)

after-investment services

B. Resource/
asset-seeking

raw materials

loww-cost unskilled labour

skilled labour

techmological, innowvatory and other
created assets {e.g. brand names),
inCluding as embodied in
individuals, firms amd clusters

* physical infrastructure (ports, roads,
power, telecommunication)

L. Efficiency-seeking

cost of resources and assets listed

under B, adjusted for productivity for

labour rescurces

* gtherinput costs, €. 2. transport. and
communication costs to/from and
within host ecomnamy and costs of
atherintermediate products

* membership of a regional integration

agresment conducive to the

establishment of regional corporate

nEtworks
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FDI and Thal Economy
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Abenomic and
ASEAN Economy

Strategic
Market
Creation Plan

Turn challenges into new
markets

Plan for

the Revitalization

of Japanese
Industry

Strengthen industry
base

Japan
Revitalization
Strategy

1. Establish sirategic
commercial relabons and promote
economic partnerships

Strategy of Global Outraach

Strategy of
Global Outreach

Tap into expanding
global markets

3 Develop funding and human
resource bases that support the
growth of Japan




15%-20%

. . 2000 2011
Source : ERIA Policy Brief, No. 2011-
Other emerging market Other emerging market

01, January 2011. Fragmentation and and developing economies 9% and developing economies 14%

Changes in the Asian Trade Network ‘

$824.4b

ASEAN
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ASEAN

10%
China ’
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$503.3b

Production Network
In ASEAN and China

China

Advanced 23%
economies
74%

Advanced
economies
53%

Source: Keiichiro Oizumi (2013)
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Japanese FDI to ASEAN now become

Capital goods and Parts and components

1980

($billions) %)
1,200 | 100
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800 ¢ deficit expanding
600 |
400 | _
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Source: Keiichiro Oizumi (2013)
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EThailand as a production hub of ASEAN

Main regional in preduction network
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Conventional production processes Disintegration
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Thailand plus One
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Modularization and Smiling Curve in Electronics Industries
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Thailand move up the value chain or Die
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Why is ASEAN in the Driving Seat of the Greater East Asia?

ASEAN

Neutral Position

ASEAN is not considered a
“threat” to China, India, Japan,
South Korea, Australia, and
New Zealand

High Bargaining
Power

Competitive
Regional
Production Base

Attractive Single
Regional Market

= Huge market = Smooth flow of

= High goods, services, and
consumption people under FTA

" Less = Abundance of
competitive natural resources

= |Low labor cost



Towards ASEAN Community 2015

ASEAN COMMUNITY 2015

v v
ASEAN Security | ASEAN Economic | ) Cuﬁigfgoi?ncﬂ:ﬁéit
Community (ASC) Community (AEC) (ASCC) y
_____________________________________________________________;'_ ______________________________________________________________

The Peaceful, Prosperous, and People-Centric ASEAN

\ 4

Production/Supply | Regional Production Base

Dual Track Strategy ——

A 4

Single Regional Market

Consumption/Demand

_____________________________________________________________________________________________________________________________



ASEAN ECONOMIES
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Growth rate of Gross Domestic Product of ASEAN countries,
2011-2015

2011-2015 ;'l Indonesia
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e Thailand 5.2 /
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Proportion of value added of manufacturing sector to GDP (%)

® Manufacturing
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The line showing the evolution of ASEAN countries through

the industrial development process

o A

8 40% | 0 iil—n— Manufacturing output tends to rise to 39-40%

« of GDP before witnessinga decline, usually

< 3% due to the rise of the service sector

S 30%

8 25%

E ? Malaysia

o 20% Indonesia

© Philippines

> 15% o & TIPP

o ambodia Vietnam

g 10% L

E 5 Laos Bubble-size represent US$ value of

"g ’ manufacturing value added (2012)

'EU 0% >
0 2,500 5,000 7,500 10,000 12,500 15,000 17,500 20,000 22,500

GDP Per Capita (US$ PPP Constant)



ASEAN Economic Cooperation: AEC
QSingIe Market and Production Base

Services

Singapor

ASEAN + 3

2,068 Mil

(31% World Population)
9,901 bil USS

(18 % World GDP)

ASEAN

585 Mil
(9% World Population)
1,275 bil USS

(2 % World GDP)
|

Demand



Thali Direct Investment Abroad
Classified by Business (Mils of US Dollars)
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Thai Direct Investment in CLMV Countries

(Mils of US Dollars)
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Thai FDI Outflows to CLMV (2005-2011)

VIET NAM Manufacturing
MY ANMNMAR
LAOSs
————————— J-————————— F———————— 4-————————- p————————
CAMBODIA Manufacturing
0% 20%0 40%0 60%0 80%0 100%06

Financial and insurance activities
M Wholesale and retail trade
B Manufacturing
B Mining and quarrying
~" Real estate activities
M Others
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Thai Direct Investment Abroad (Mils of US $)
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World trade in goods of the ASEAN countries (2011)

. Exports to China, EU27 and NAFTA (as share of world exports and in € billion) Total exportsé

_— China * 19 -4|€billion €102 billion §

11.5%

.
p €337 WIWLTE EU27 * 28 17 (PB4 € billion € 95 billion
< Dbillion :
'35@ 9.7%

Worly

- NAFTA* 18 6 € billion €86 billion |

10.7% of ASEAN's exports go to the EU

. Imports from China, EU27 and NAFTA (as share of world imports and in € billion) Total importsé

EU27 * 13 -3 € billion €79 billion |
N\ N —
NAFTA 31 1 215/ € billion € 74 billion §

9.4% of ASEAN's imports come from the EU

€835

I Brunei I Indonesia I Malaysia "I Philippines [ | Thailand
Cambodia I Laos B Myanmar M Singapore M Vietham




Indonesia

Transport Equipment &
Machinery.
Petrochemicals.
Textile & Apparel

Food

Malaysia

Electrical & Electronics.

Petrochemicals.
Food.

Basic Metal Products.

Philippines

Electronics.
Textile & Apparels.
Tobacco.

Food.

< |

Thailand

Automobile.
Electronics.
Petrochemicals.
Transport Equipment.

Singapore

Electronics.
Biomedical.
Petrochemicals.
Precision Engineering.

Vietnam

Textiles & Apparels.
Food.
Electrical Products.



CLMV economies will maintain momentum though
growth is expected to slightly slow in 2019.

CLMV's economic growth 2018-2020
Unit: %YOY

W 2018F T 2019F W 2020F
7.3

7.

Cambodia Laos Myanmar Wietnam

Source: IMF WEO April 2019

IMF expects continued current account deficits in
years ahead, except for Vietham.

CLMV's current account balance

Unit: % of GDP
10 - -=-Cambodia -=Laos -sMyanmar -=\ietnam

AP S-S

201
2012
2013
2014
2015
2016
2017
2018F
2019F
2020F
2021F
2022F
2023F
2024F

Source: IMF WEO April 2019



The 4th industrial revolution is fast and extensive.

- Based on cyber-physical

systems
.’) - Brought 3D printing, big
data

- Based on electronics and information
technologies to further automate production
- Brought mainframe computers, personal
computing and the internet

- Based on mass production enabled by electrical energy
and division of labour
- Brought light bulbs, telephones and the assembly line

Increase in complexity

- Based on mechanical production equipment driven by water and steam
power

- Brought mechanical innovations, such as the steam engine, cotton spinning
and railroads

Sources: Global Agenda Council on the Future of Manufacturing, Whiteshield Partners framing 17



The industrial sector is still an important economic driver of Thailand.
Real GDP versus Manufacturing GDP (CAGR)

11.5%
£ Poland
S
v Indla , o
§ ) Talwan Size of bubble indicates
% 7.5% Singapore manufacturing GDP (2010)
S Czech . South Korea $100 billion
A Republic N
= @ mhaland $1 trillion
= )
g 35%
o Malaysla
United MexIico Colour of bubble indicates real mfg. GDP as a
Srates Braz % of real GDP (2010)
Russia Mfg. GDP % of GDP (2010): < 16%

-0.5% France GE”‘I‘"IE!I'I"‘-.-' Mfg GOP 9% of GDP {20'1[]}'1 69%—30%

Japan
@® Mfg. GDP % of GDP (2010): > 30%

UK

I
Greace .

Source: Deloitte Touche Tohmatsu Limited anahrsieﬁ'
Canada

-4.5%
-2.0% 0.0% 2.0% 4.0% 6.0% 8.0% 10.09% 12.0%

Real GDP CAGR (2005-2010) (%)
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5 key technologies that are at the heart of the industry change

What technology do CLMV have?

Five technologies in particular are core to this change
They are in varying stages of technical readiness and come with uncertainty about future direction.

0
%x\
((t (2) > m
The Internet Artificial
of Things intelligence

%3 c = )
27 e d —

Advanced 3D printing

robotics

Enterprise
wearables

Collectively, these technologies unlock significant value across many dimensions

Factory Firm

30% 25%

cost reduction across increase in revenues
all operations from smart, connected,
customized products

Society Individual

26.3 0.

billion metric tons
of CO. avoided

Industry

$370

billion in net industry
value through data-driven
processes and streamlined
value chains

New skills and
relationships with
machines

18



The Internet of Things: Connecting the uncennected

Number of loT devices These technological changes

8 5% B 31bn have already reached CLMV.

unconnected. 17 bn
2020 - .
2016 But .. still have little
Advanced Robotics: Emerging from the cage
Artificial Intelligence: Al coming of age
Handles 10% of il:
$8 billion global market, but is nascent ‘ 10% production tasks today $38 bl I I Ion
in manufacturing (12%) and projected ' ' - a r e with 250,000 units sold
to grow to $32 billion by 2020. Today, 70% of N m k o
captured production Sl e 0 In 2015—projected to grow

2020 i goes UnuEsE— to 400,000 units by 2020

2016 - Al can change that
|

‘ Enterprise Wearables: Digitizing the workforce

$700 million market
projected to grow

Upgrading these technological changes is not $5 bi"IOI‘I by 2020
an option, but it is something that needs to be Most industries are in early adoption stage

Wearables improve operator
productivity by 25 percent

done .... because every country (competitors
Y Y ( P 3D Printing: Shaping the future one layer at a time

and partners) is in the same market. $5 billion market projected to grow to

$16 billion by 2020

Recent surge in
metal capabilities




Technology and globalization have changed the effect of industrial development on employment.
1. Low investment, focusing on qualitative changes 2. Create less employment, focusing on skilled

workers 3. C

THE FUTURE OF
MANUFACTURING-LED
DEVELOPMENT

Haow can {ﬁ'rr*l'upl'ug countries confinue to advance
and reduce povertv when technology and globalization
are changing the landscape of manufacturing?

B In most developing countries, automation
threatens between 2% and 8% of today’s jobs.

Share Of Workers With 7.1%
High Risk Of Automatability
4.9% 4.94%
2.3%

1.49%
|

KENYA BOLIVIA TURKEY UKRAINE CHINA

» The bigger risk is the jobs that may never come.

Share O1 Gloal Manufacturing In Value Added

CHINA

1994 N
2000 .
2005 1
2010
2015 I
0% 10% 20% 30% 40% S0% 60% 70°% 80% 50%

TODAY’S HIGH-INCOME COUNTRIES

10 | —
200 | —
2005 | |
2010

2015 I

0% 10% 209 30% 400 50% 60% V0%  80% 90%

Manufacturing Has Historically Been
Critical For Development

o But today, high-income countries produce 60%

of the world's goods and China producas 25%.

e In the past. manutacturing has driven productivity and
jobs for unskilled workers in developing countries.

9 In the future, manufacturing's ability to employ these
workers may decrasase, 20



AL 3IANEAYUBaaN1AgnamnTsH UssmAlngasulatuaengls?
Wage is less important to industrial sector. How will CLMVT compete?

HOW MANUFACTURING IS CHANGING

Trade Is Slowing Technology Is Advancing Links to Services
Global trade growth decreased from Jobs are being automated Are Expanding

12.5% in 2010 to 2.5% in 2016 :
Developed countries use

robotics, 3D printing, smart
factories and industrial
automation to re-shore jobs

COST BREAKDOWN
OF A NOKIA95

ASSEMBLY SERVICES
2% 66%

Manufacturing is more than production.
It embodies senices such as design,

Factories in Chinawill | marketing — and increasingly, aftercare

have the most industrial sanvices in the Internet of things
robots in the world — | e———

For the world as a whole, mora than
400,000 - by 2018 33% of the value of manufactured exports

comes from embodied senices,

AN\
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Technology increases inequality. How can we benefit from this change?

<8% ~50% 1.5X

of the technologies are adopted of production tasks can Production and consumption represent
in Latin America and Africa combined be automated through 1.5 times the planet’s natural capacity.
loT, Al, robotics, and 3D printing

These opportunities can only be reached when five tipping points occur

Technical Affordability Connectivity Customization Services
readiness Unit selling prices 40% of production 1/4 of products replacing products
Technologies reach drop to a third assets become require customization 1/4 of capex replaced
high maturity of current cost connected with services
levels

Businesses and governments can unlock this value by:

investing in R&D for technical readiness; creating pathways to production careers, including education and skills;
improving governance and standards; addressing cybersecurity and interoperability; and enhancing underlying infrastructure.”



Factors driving the future of the industry are both internal and external.

Advanced Data
Analytics
DEQ- Cyber-Physical
b Production

JY  Circular Economy
& Remanufacturing

Additive
Manufacturing

Cross-Domain
Skills

Capabilities

Policies &
Trends

Sources; Global Aganda Councll on the Future of Mamufacturing, Whiteshield Partners framing

Global Value !:n_:ﬂ
Chains 7

Servicification

Indusmal Fullny 2 0

Manufacturing r-*‘-"*,:gﬁ-"
Regionalization %;'53 -~

Digital
Infrastructure
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