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The Fourth Industrial Revolution will have a tremendous impact on the Association of Southeast Asian
Nations’ (ASEAN) sizeable manufacturing industry of close to $600 billion in value added, offering
opportunities for growth but also challenging its current competitive position.

First, global value chains are continuing to shift, especially from East Asia, but are also increasing
reshoring, creating both new production opportunities and challenges for ASEAN. Second, the quality
of labour and higher productivity will be the new source of production advantages, putting pressure on
the region’s young and vibrant workforce. And finally, new technologies are disrupting and fostering

a technology-based model of production, challenging especially the region’s small to medium-sized
enterprises (SMEs) that account for an estimated 70-90% of manufacturing companies in ASEAN.

The World Economic Forum’s previous work on the readiness of countries for advanced manufacturing
(Readiness for the Future of Production Report 2018), conducted together with A.T. Kearney, revealed
very different levels of preparedness across ASEAN, reflecting also the different stages of economic
development of its member states. The ASEAN region is aware of the opportunities and challenges
presented by the Fourth Industrial Revolution, and several countries have already embarked on
concerted programmes to accelerate their shift to higher manufacturing value-adding activities.

This White Paper examines the question of whether and what type of multilateral collaboration can
help advance manufacturing and production in ASEAN. Although improving manufacturing initially
appears to be more of a country-specific issue, our work reveals that multilateral collaboration is
indeed not just helpful but also imperative to capture the opportunities presented by the future of
production.

The findings surfaced six concrete opportunities that can be made into initial showcases of
collaboration: (1) Prototyping: setting up 3D printing and prototyping centres of excellence; (2)

Smart packaging: jumpstarting the development of smart packaging capabilities; (3) Digital logistics:
supporting the development of digital logistics providers and solutions; (4) Academy: establishing

a learning and competence academy for SMEs; (5) Circular economy: launching an education and
adoption platform for sustainable manufacturing; and (6) Seamless data: creating seamless data
exchanges for faster flow of goods. In addition, a series of other initiatives has been identified that sets
the stage for the next wave of collaboration.

With these initiatives, ASEAN now has an opportunity to collectively start shaping the future of
advanced manufacturing in the region.

We invite ASEAN'’s leaders to study the proposed action agenda and are looking forward to reactions
and actions.

Shaping ASEAN'’s Future Readiness 5



Executive summary

Manufacturing is at the centre of the Association of
Southeast Asian Nations’ (ASEAN) economy, accounting
for more than 20% of the region’s gross domestic product!
and driving its continued growth and competitiveness. The
Fourth Industrial Revolution is now bringing unprecedented
changes to the region, putting it at risk of falling behind
and allowing other regions to close their manufacturing
competitiveness gap with ASEAN.

The World Economic Forum'’s previous work on the
readiness of countries for the future of production showed
that ASEAN member states have a very different level of
preparedness and action orientation. While some countries
in the region will certainly benefit from the opportunities
brought by the future of production, others stand to lose

if they are not able accelerate the shift to more advanced
manufacturing and production capabilities and technologies.

Multilateral collaboration has often been highlighted

as a way to strengthen a region’s economic resilience.
Moreover, hyperconnected organizations and countries
that can collaborate tend to fare best in rapidly changing
environments.

The aim of this work was to understand what opportunities
in ASEAN will drive the development of advanced
manufacturing and production, and whether and what type
of collaborations will increase the chances of success.

6 Shaping ASEAN’s Future Readiness

The work revealed the following:

— ASEAN has tremendous opportunities to further
improve its competitiveness. A systematic approach
helped pinpoint opportunities and pain points across
both the production value chain (design, supply chain,
manufacturing, distribution, reuse) and enabling
actions (building new capabilities, improving production
networks, strengthening ecosystems).

— Over 30 collaboration opportunities were identified.
They can help address these opportunities and pain
points across multiple industries and countries.

Five industries emerged as ideal test beds for
industry-specific collaborations. They have fair
distribution of activity across countries and economic
significance to the region, accounting for close to 30% of
the region’s manufacturing value added.

— Six concrete opportunities were identified that can
be enacted now. They provide a model for ASEAN
to start shaping the future of advanced manufacturing
and production: (1) 3D prototyping centres, (2) smart
packaging solutions, (3) digital logistics, (4) Fourth
Industrial Revolution academy, (5) circular economy
platform and (6) seamless data flows.

— Multilateral and new collaboration models are
imperative to realizing these opportunities. These
collaborations should be multilateral, leverage new
platform-based production networks and foster more
direct, proactive interventions to advance capabilities.

ASEAN has a tremendous opportunity in leveraging
collaboration to strengthen its collective readiness and
competitiveness for the future of production. While the
region has a history of collaboration, deploying structured
approaches to launch and scale up several of the identified
priority ideas will be critical to building collaborative role
models. This will also help to generate momentum that
makes collaboration the way forward for advancing
manufacturing and production in ASEAN.



1. The imperative to advance the future of production

in ASEAN

The Fourth Industrial Revolution is bringing significant
changes to the world’s fifth-largest manufacturing economy
and has been a key driver of ASEAN'’s growth. Member
states have pursued different paths to remain competitive
in the production landscape — some countries enacted
strategic blueprints to deal with the disruption, while

others are still building awareness across the production
ecosystem.

Based on the World Economic Forum Country Readiness
Index for the future of production, a diagnostic tool
developed in collaboration with A.T. Kearney, three country
archetypes emerge in ASEAN (Figure 1): Leading (Singapore
and Malaysia), Legacy (Thailand and the Philippines) and
Nascent (Indonesia, Viet Nam and Cambodia).?

These three archetypes reflect the reality of ASEAN’s
situation, with member states in different stages of

Figure 1: Global map of Readiness Assessment results 2018
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economic development. This results in varying degrees
of preparedness and action orientation to strengthen the
drivers that define the readiness for the future of production.

ASEAN is at a crossroads. Two scenarios of manufacturing
competitiveness can be envisaged based on how the region
addresses the various drivers of production (Figure 2). The
first, multi-speed ASEAN, is a less favourable scenario,
where the region remains at the status quo and sees the
differences in manufacturing competitiveness widen both
within ASEAN and compared to other regions. The second,
ASEAN as a leading production hub, is where the region
collectively adapts its manufacturing and production
capabilities to technological disruptions and capitalizes on
its inherent strengths, further reinforcing its position as a
globally leading production and technology development
hub.

What is it?

The Readiness for the Future of
Production Report 2018, developed

by the World Economic Forum in
collaboration with A.T. Kearney,
measures how well positioned 100
countries are to shape and benefit from
the changing nature of production.

Structure of production
Measures a country’s existing
production base:

Complexity

Scale

Drivers of production

Measures the factors and conditions
necessary to capitalize on emerging
production opportunities in the Fourth
Industrial Revolution:

Technology and innovation

Skills and human capital

Global trade and investment
Institutional framework
Sustainable resources

Demand environment

® Sub-Saharan Africa
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Technology and
innovation

Figure 2: Scenarios of shaping the future of production in ASEAN

Multi-speed ASEAN

Continuing to progress in a multi-speed manner, with
only few members able to help its manufacturing
companies adopt advanced manufacturing technologies

ASEAN as a leading production hub

Collective and concerted efforts to develop localized and
scalable technologies that advance ASEAN’s common
priority industries, the capabilities of small to medium-
sized enterprises (SMEs) and overall competitiveness

Skills and human
capital

Continuing reliance on low labour cost as a primary
competitive advantage by most members

Leveraging ASEAN’s demographic advantage to
create a large-scale, highly skilled workforce that sees
manufacturing as their future

Global trade and

Fragmented regional trade connectivity, reducing
ASEAN's attractiveness as an integrated regional market

Well-integrated supply chains and trade networks that
create a regional supply base and integrated market for

investment .
local and global companies
- Legacy policies and digital infrastructure not updated Standardized and harmonized approaches to enable the

Institutional ) . )

and integrated, affecting the flow of data and goods seamless flow of data and goods across the region
framework
Sustainabl Resources still exploited and strained, negatively Concerted shift to sustainable practices across

ustainable affecting ASEAN's reputation as a manufacturing production value chains, creating new market

resources location opportunities
Demand Goods produced are basic and not tailored to local Rapid prototyping and customization emerging as a

and regional opportunities, stemming growth of local

core manufacturing skill to capture and retain regional

environment
manufacturers

value pools

Note. Scenarios were developed with a regional lens and exclude Singapore’s outlook (i.e. Singapore is ahead of its regional peers, ranked 2nd for Drivers
of Production based on the Readiness for the Future of Production Report 2018).

Source: A.T. Kearney analysis

The second scenario highlights not only that the

future of manufacturing provides more opportunities

for connectedness, but also that it will require greater
connectedness to truly succeed, and for four reasons: (1)
pooled resources will help scale up the building of new
production capabilities, (2) shared knowledge will shorten
learning and adaptation curves, (3) integrated ecosystems
will create better visibility across increasingly interconnected
production networks, and (4) connected and open platforms
will foster co-creation of new solutions and products.

Hence, ASEAN must apply a new strategy and work
closer together to shape its collective manufacturing and
production capabilities and future competitiveness.

Multilateral collaboration is not new to ASEAN, but efforts
now need to shift from being primarily focused on building
political and security resilience to strengthening the region’s
knowledge and innovation as well as its economic and
socio-environmental resilience.

However, collaboration between ASEAN countries and
across industries is not straightforward. The disjointed
structure between countries creates a disequilibrium in
investment outcomes. Moreover, member states prioritize
similar industries in their respective national economic
strategies, possibly constraining collaborative opportunities

8 Shaping ASEAN’s Future Readiness

due to underlying competitiveness. Finally, an estimated
70-90% of manufacturing companies are SMEs,® requiring
focused and proactive interventions to strengthen their
capabilities.

These factors need to be considered when identifying
models for collaboration that advance the region’s collective
prospects and standing. The three collaborative thrusts that
will be increasingly important for ASEAN are:

— More multilateral initiatives: a collective approach to
align and harmonize the manufacturing and production
capabilities, ecosystems and flows across the region

— More platform models: the creation of collaboration
networks that minimize structural differences across
countries and harness the strengths of different
stakeholders

— More direct, proactive interventions: direct, focused
interventions to develop more localized technologies and
boost production capabilities, especially those of SMEs.



2. A new approach to uncover opportunities for

collaboration in manufacturing

Given the inherent challenges, a systematic approach
is needed to uncover collaboration opportunities that
help ASEAN advance its manufacturing and production
capabilities. The approach needs to be based on the
opportunities and pain points existing in ASEAN'’s
production value chain and to highlight whether and
what type of collaboration will increase the chances of
successfully addressing them.

With this mindset, the World Economic Forum, together
with A.T. Kearney, developed a framework that applied two
lenses — production value chain activities and supporting
enabling actions (Figure 3).

Within each cross section of these two lenses, common
opportunities and pain points faced by ASEAN
manufacturers were identified and assessed.

For most cross sections, the themes are broad-based,
allowing ideas for collaboration to be applied across multiple
industries.

Conversely, solutions uncovered in the design and
engineering and manufacturing and assembly phases of the
value chain tend to be industry-specific, as the constraints
commonly faced by companies are dependent on the
industry’s specific materials and manufacturing processes.

To prioritize industry-specific, multilateral collaboration
opportunities, 70 ASEAN industries were filtered, based

on their economic significance to the region and level

of distribution across multiple countries. Five strategic
industries emerged as common regional priorities —
electronic components, packaged foods, motor vehicles,
pharmaceuticals, and auto parts and accessories (Figure 4).

Figure 3: Framework to identify manufacturing pain points and collaboration opportunities

Production

value chain

activities 1 P 3 4

Design & Sourcing & Manufacturing | Distribution

Engineering / Procurement & Assembly & Logistics

3 types of . _

enabling Build Up Future Capabilities

actions e.g. improve affordability of technologies

Improve Production Networks

Strengthen Ecosystem

1)

Source: A.T. Kearney analysis

What are enabling actions?

e.g. platforms to share data and knowledge

e.g. harmonization of practices across the region

Build up future capabilities: Collaborate in building up future production or technical capabilities (e.g.
processes, skills, technologies) that individual firms struggle to build on their own

Improve production networks: Collaborate in areas that directly improve the scale at which
capabilities are being deployed and create better visibility, linkages and knowledge sharing among
players (e.g. through shared resources, access to platforms or testbeds)

Strengthen the ecosystem: Collaborate to strengthen enablers (e.g. standards, digital infrastructure,
regulation, funding mechanisms) that will create a “future-ready” ecosystem across the regional

production network.

Shaping ASEAN'’s Future Readiness 9



Moreover, industry-specific collaborations are more likely

to occur if the countries do not compete for a share of
global exports, as with electronic components (Figure

5). Nevertheless, the opportunities in the remaining four
industries were surprising. Although it is a static assessment
of current capabilities and focus, the framework reflects a
possible strong alignment of interests for the foreseeable
future.

For these industries, the value chain/enabling action
framework (Figure 3) was used to identify key pain

points and opportunities that revealed several ideas

for joint development of technology. More technology-
focused collaboration opportunities exist and can be
uncovered through further exploration into industry-specific
manufacturing capabilities and processes.

For example, launching the joint development of
autonomous and secure robotic metal fabrication will
increase the outputs and safety of production lines. Such an
improvement would benefit a range of industries that make
up more than 30% of ASEAN’s manufacturing activity.*
Certainly, this impact can only be realized in a safe and
secure data environment.

From pain points to collaboration
opportunities

Using the framework, several underlying themes emerged
which then helped to identify and shape specific
collaboration opportunities (see Annex 1 for details).

Figure 4: How the 70 ASEAN industries compare to each other
Share of activity in % of total MVA, distribution of intra-industry S.D. of each country

Industries with high economic
contribution but clear
winners & losers make
collaboration unlikely

T TTT T T T T

Share of ASEAN Manufacturing Activity =
=

-

ow

@ Electronic components & boards

Motor vehicles
[ ]

Pharma, drugs & medicines

Overlapping interests but
low economic contribution
weakens the marginal
benefits for collaboration

® Packaged foods & snacks Moderate distribution &

|
1
|

I economic contribution

Strong SOEs : make these potential
1
|
1

concentration sectors most ideal for

collaboration

© Refined petroleum products
@ Auto parts & accessories

Low Equitable Distribution across ASEAN

Notes: MVA = manufacturing value added; S.D. = standard deviation; SOE = state-owned enterprise

Sources: IHS Markit, Comparative Industry Service; A.T. Kearney analysis

Figure 5: The nature of the five industries with potential for collaboration
Based on patterns in gross output, exports and apparent consumption

S € & 9 © O

Packaged food & snacks Import

SG MY
Electronic components & boards

Motor vehicles Import

Auto parts & accessories Import Domestic

Pharmaceuticals, drugs &
medicine

|mport |mport

Likelihood for
collaboration

High

High

Note: Presence is representative of the top three to five companies within each industry and product category.

Sources: IHS Markit, Comparative Industry Service; UN Comtrade; S&P Capital IQ Platform, using filters for industry classification, geographic locations,
revenue (FY 2017) and headquarters of ultimate parent (https://www.capitaliq.com/cigdotnet/Screening/ScreenBuilderViper.aspx?UniqueScreenld=28593
53318&screentypeid=1&clear=all); A.T. Kearney analysis
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Build up future capabilities: Opportunities to upgrade
resources, improve affordability and make facilities available
for capability and technology development

An examination of ASEAN’s production capabilities showed
that many companies do not have access to or cannot
afford to invest in the required new facilities, capabilities or
technologies across many elements of the production value
chain. Pooling resources, making advanced facilities and
service capabilities available, and charting the development
of localized and cost-effective technological solutions are
key to strengthening manufacturing advantages and helping
ASEAN companies compete at a global level.

For example, jumpstarting the development of smart
packaging capabilities drives product safety and quality
assurance for the food and pharmaceutical industries, which
make up more than a fifth of ASEAN’s MVA.®> Supporting the
development of digital logistics providers allows ASEAN to
capture emerging value pools, with the fleet and logistics
internet-of-things (IoT) market forecasted to be $20 billion
by 2022.

Improve production networks: Opportunities to connect
different players to scale up capabilities, foster knowledge
sharing and increase visibility of technologies, suppliers and
services

Limited understanding of required capabilities, technologies
and local solutions commonly plague the region’s
manufacturing SMEs. Moreover, manufacturers (ASEAN and
global) are unable to fully leverage the ASEAN business-
to-business (B2B) market because of the limited visibility of
available suppliers and supporting service providers. Pooling
and connecting players will provide manufacturers with more
efficient and wider supply chain and market access. It will
also encourage sharing of learnings across all stakeholders.
With less than 15% of ASEAN’s manufacturing companies
using advanced manufacturing practices,® knowledge
sharing is critical to boosting adoption and confidence.

Strengthen the ecosystem: Opportunities to harmonize
standards, integrate digital infrastructures and advance skill
levels to create a future-ready ecosystem

ASEAN'’s production ecosystem currently consists of varying
country-specific data standards and disjointed cross-border
processes, limiting not only market access but also a fast
and seamless flow of goods in increasingly interconnected
supply chains. Moreover, ensuring cross-border data
security is critical, as cyberattacks can erode up to $750
billion in market capitalization of ASEAN’s companies.”
Aligning and harmonizing efforts across regional ecosystems
will be important to get ASEAN prepared for the future.

This structured framework of themes and areas of
opportunity, supported by interviews with experts and key
stakeholders, resulted in a hotlist of about 30 initiatives for
collaboration across the ASEAN production value chain
(Figure 6; see also Annex 2 for details on each initiative).

A further prioritization was conducted based on three
criteria: (i) reach of impact (to affect multiple industries or
value chain activities), (i) ease of mobilizing a solid base

of sponsors (to leverage inherent interests), and (iii) time
horizon to achieve outcomes (to get fast traction) (see Annex
3 for full details).

Six initiatives emerged as priorities and initial role models
for collaboration: (1) Prototyping: set up 3D printing

and prototyping centres of excellence (CoEs), (2) Smart
packaging: jumpstart the development of smart packaging
capabilities, (3) Digital logistics: support the development
of digital logistics providers and solutions, (4) Academy:
establish a learning and competence academy for SMEs,
(5) Circular economy: launch an education and adoption
platform for sustainable manufacturing, and (6) Seamless
data: create seamless data exchanges for faster flow of
goods.

In addition, five other initiatives have tremendous potential
and should be considered by ASEAN as the next wave:

(i) creating an open consumer platform for analytics, (i)
launching the development of autonomous robots, (iii)
establishing a crowdsourcing platform for design, (iv) rolling
out more Digital Free Trade Zones, and (v) establishing a
common cybersecurity action framework.

Shaping ASEAN'’s Future Readiness 11



Figure 6: Hotlist of action items

Prioritized for the short-term Medium-term considerations
Note. Value chain activities impacted by each action item are highlighted

IMPROVE
BUILD UP FUTURE PRODUCTION STRENGTHEN

.| 73 CAPABILITIES NETWORKS ECOSYSTEM

Prototyping
Set up 3D printing & prototyping
Centres of Excellence

Design Crowdsourcing
Establish crowdsourcing platform
fordesign

Harmonize standards for additive
manufacturing

Advanced Materials R&D
Create regional R&D centre(s) for
advanced materials

Seamless Data
Create seamless data flows for
| faster goods flows

I Cybersecurity
I Align and enhance cybersecurity
J framework

‘ 3D Printing Standards

Create ASEAN-wide digital
marketplace for suppliers

Product Analytics

Establish open consumer
platforms for product life-cycle
analytics

Catalogue

Curate regional catalogue of
Fourth Industrial Revolution
technologies & lighthouses

| B2B Marketplace

Skills Rubrics

I Showcases I
i Jointly develop future skills rubrics
i
|

Set up regional Fourth Industrial
l Revolution showcase centres and
I testbeds

Robotic Metal Fabrication
Launch development of
autonomous robots for metal
fabrication processes

and training programs

Smart Packaging
Jumpstart development of smart
packaging capabilities

Logistics Marketplace
Create ASEAN-wide online
logistics & distribution
marketplace

Funding Programs
I Launch pan-regional funding
I programs for Fourth Industrial
I Revolution solutions

I Tax Policies
Align such policies for adoption of
Fourth Industrial Revolution

I technologies

3D Printing
Launch development of low-cost
3D printers for priority industries

DFTZs
Roll out Digital Free Trade Zones
across ASEAN

Quality Control Devices

Launch development of intelligent
quality control devices for priority
industries

Autonomous Freight Control
Set up regional control tower for

| future autonomous freight

Recycling Incentives
Promote incentives for recycling
biological material

Digital Twins
Promote deployment of digital
twins for heavy equipment

Academy

Establish the Fourth Industrial
Revolution Learning &
Competence Academy for SMEs

loT Champion

Advocate creation of regional IoT
champion forlogistics & fleet
management

Circular Economy

Launch education and adoption
platform for sustainable
manufacturing

| pigitat Logistics
Support the development of
digital logistics providers &
solutions

Used Materials Marketplace
Set up digital marketplace for
used materials

Biodegradable R&D
Create regional R&D centre(s) for
bio-degradable, non-toxic plastics

Note: Lighthouse = a leading organization or example in the field.
Source: A.T. Kearney analysis
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3. From opportunities to action

Prototyping: Set up 3D printing and prototyping centres of
excellence

3D printing and rapid prototyping technology are on

the verge of disrupting traditional manufacturing. These
technologies will push production of goods closer to
consumers and allow products to be cost-effectively
customized to consumer needs. This presents a huge
emerging value pool; for example, the automotive 3D
printing materials market is estimated to be valued at $570
million by 2024.8

Despite the large market opportunity, ASEAN companies
cannot meet the needs of the materials prototyping market.
Based on A.T. Kearney’s global 3D Printing Index, most of
the region’s countries are behind in the 3D printing adoption
curve. Singapore was the first to launch initiatives as part
of its Smart Nation ambition and is now seen as one of

the leaders globally. Malaysia, Indonesia and Viet Nam are
following Singapore’s footsteps, but are still lacking the
technology infrastructure, capabilities and innovation to
fully capitalize on this technology. Most importantly, most
manufacturing companies in ASEAN lack the capital and
knowledge to set up their own 3D printing and prototyping
facilities.

When examining successful 3D printing ecosystems, three
building blocks emerged: (1) commitment from the country’s
government, typically funding for the build-up of capabilities
and facilities; (2) extensive public-private partnerships
(PPPs) of government, manufacturers and 3D printer
makers teaming up to develop solutions; and (3) industry-
specific solutions with clear focus on developing solutions

to address the industry’s needs (e.g. rapid prototyping for
high-precision plastic manufacturing).

In ASEAN, Singapore has already developed a lighthouse for
3D printing — the National Additive Manufacturing Innovation
Cluster (NAMIC). The institution has over 850 companies
involved and has set up shared 3D printing centres across
the country.

This provides an opportunity for ASEAN to collaboratively
scale up and expand successful models like NAMIC into

a multi-country initiative. Therefore, ASEAN should create

a series of 3D printing and prototyping CoEs that allow
companies to understand 3D printing and provide access to
rapid prototyping facilities (Figure 7).

In the near term, ASEAN should set up a network of CoEs
across the region. These centres will focus on facilitating
access to prototyping and bridging the connection between
3D printing players and users to create a powerful panel

of experts that can help provide solutions to the evolving
industry needs. Over time, these CoEs should build up
capabilities to develop new 3D printing materials and
processes, putting the region at the frontier of advances in
technology. Given the right conditions, they can eventually
scale up and steer the technology towards the next
generation of more distributed and localized production and
consumption.

Figure 7: Overview of prototyping — strategic objective and key initiatives

Strategic Objective.

s ~ Set up several state-of-the-art 3D Printing & Prototyping Centres of Excellence across

i ASEAN thatare accessible to companies without own facilities and facilitate rapid

prototyping and the development of new 3D printing applications and materials

g i

Offer 3D printing & prototyping

as a service toASEAN

companies that cannot afford
state-of-the-art 3D printing
facilities
Set up or expand capabilities of
existing research centres to offer 3D
printing & prototyping as an
affordable service to manufacturers

experiment with novel

Provide a test platform for

printing applications
000
[e]e]e)

Collaborate with 3D printing
Establish group of experts that can
help companies jumpstart the use of
3D printing

oo materials

Provide use cases and offer
prototyping workshops or training to
SMEs

Source: A.T. Kearney analysis

Expand centres to become
testbeds for companies to

applications of 3D printing

manufacturing companies and start-
ups to create and refine new 3D

manufacturers, experts and industry
associations to identify potential new
applications and need for advanced

]
Develop advanced materials
and processes to 3D print high
quality ASEAN products

Organize partnerships with
universities, research institutes, 3D
printing manufacturers,
manufacturing companies and
industry associations to drive focused
development efforts

[e]efe]

Focus research initiatives on priority
sectors with high-value added for
ASEAN
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Smart packaging: Jumpstart the development of smart
packaging capabilities

In recent years, an increase in major food-related

crises in ASEAN countries has led to outbreaks of food
contamination, food product recalls and suspended exports.
For example, food loss arising from damage and/or spoilage
ranges from 30-70% in developing ASEAN countries,

an alarming figure compared to the 1.5% to 5% rates in
developed countries. Although safe food handling practices
and more stringent food screening is in place, concerns
about food quality and safety standards for ASEAN products
still exist, especially as products are increasingly being
consumed further away from production sources.

A key solution is smart packaging, or packaging material
that contains an intelligent component to detect changes

in freshness or safety, keep live records and ensure
traceability. Smart packaging is already gaining ground in
developed countries such as the United States (Identiv),
Canada (Bizerba), Sweden (Vitsab) and the United Kingdom
(Timestrip).

In ASEAN, a PPP between Nestlé, Honsen and SIMTech

is developing the first e-label solution (Figure 8) and is
compelling in two aspects: (1) Nestle’s involvement in the
co-creation of solutions, which helps increase awareness
among food companies; and (2) the collaboration between
packaging and technology providers, which allows the
transfer of capabilities to better serve the food and beverage
(F&B) market.

Given the crucial importance of the F&B and pharmaceutical
industries (20% of ASEAN’s MVA), the region should further
emulate this PPP and transform food safety into a large-
scale project.

Figure 8: Nestlé-Honsen-SIMTech PPP

Demand Driver
Role: Ideate strong differentiated
. product packaging to increase

i bility at launch
;\:9 N Vs
4 Eaml) AN
R Nestle s
I, \\
! Identify Deliver
1 Technology solution to '\
" & interest ~ customer “
1 1
v ‘ v
Public-Private P,
Partnerships o
Technology a o° Label
Provider Z4SIMTech honsen. Manufacturer

Reietentig Labels Role: Combine
packaging/labeling
know-how with printed
electronics technology
to meet customer needs

Role: Develop printed
electronics solutions (e-
label and printed
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Source: A.T. Kearney analysis

There is clear value for the region to jointly pioneer the
development and cost-efficient manufacturing of smart
packaging solutions and foster their rapid integration into
the F&B industry (Figure 9).

In the short term, partnerships involving advanced
electronics research institutes like SIMTech should be
established to co-develop smart packaging solutions.
Involvement of F&B companies will be critical as deeper
technology understanding increases the likelihood of
adoption and the “push” of solutions into the market.

In parallel, regulations should be put in place to encourage
innovation in smart packaging as well as increase
compliance and adoption by the food industry. This will
help smart packaging manufacturers to scale up production
and exports of ASEAN-made intelligent food packaging
modules, and in turn establish strong credibility of ASEAN
food industry standards.

Figure 9: Overview of smart packaging — strategic objective and key initiatives

Strategic Objective.

Pioneer development and cost-efficient manufacturing of smart packaging for food industry
to improve product quality and safety; address growing importance to capturing and sharing

information related to traceability and freshness

Launch focused development
efforts for smart packaging
solutions

Establish expert groups to identify
required advanced electronic solutions
for packagingin ASEAN’s F&B
industry

000

Set up and launch dedicated
technology development efforts,
building on existing research centres
(like SIMTech) or by initiating public-
private partnerships

000

Leverage available electronics
production capabilities to test and
scale

2

Source: A.T. Kearney analysis
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Launch awareness campaigns to
create adoption momentum for
smart packaging

Showcase smart packaging solutions
to build awareness in the food industry
000

Develop pan-ASEAN packaging
standards to ensure large-scale
adoption

000

Engage policy-makers to establish
smart packaging as a new norm
and align incentives to gain
commitment

3

Advance smart packaging
through the creation of more
partnerships between food
industry players, technology
companies and authorities
Partner with large retailers and
logistics providers to uplift their data
infrastructure to integrate smart
packaging systems and improve
traceability

000

Guide authorities on how to ensure
tracking of fraudulent items and
fighting counterfeits



Digital logistics: Support the development of digital
logistics providers and solutions

ASEAN has always been recognized as a cluster of
countries strategically positioned astride vital trade routes,
as reflected by the strong growth in flow of goods both
domestically and across the region. ASEAN exports of
manufactured goods have grown from $660 billion in 2010
to $900 billion in 2017.° Intra-regional trade accounts for
more than 20% for eight out of the 10 ASEAN countries.°
Intra-ASEAN investment has also been steadily increasing
over the years and accounts for a quarter of total foreign
direct investment flows, " with manufacturing a major part.
In the backdrop of a greater flow of goods, countries such
as Indonesia, the Philippines and Viet Nam are trying to
reduce their logistics costs to improve competitiveness.
Efficient logistics and connectivity of supply chains reduce
trade costs and boost integration of respective economies
in regional and global value chains.

Smart logistics in ASEAN has increased in importance
thanks to this significant flow of goods. Optimized
operations (e.g. route optimization), connected networks
(e.g. resource aggregation platforms) and improved
customer experience (e.g. parcel locker networks) are just
several basic expectations of trade partners. However,
the logistics of ASEAN SMEs are not developed enough
to capture and capitalize on these growing demands.
Moreover, SMEs lack the understanding and access to
smart logistic capabilities. In Indonesia, only 25% of SMEs

have adopted supply chain management software. In Viet
Nam, less than 10% of SMEs use technology to manage
logistics and distribution. ™

Globally, multi-country efforts at collaboration seek to
address similar gaps in logistics solutions. The European
Union (EU), for example, has set up the Alliance for Logistics
Innovation through Collaboration in Europe, an industry-

led, EU-funded multistakeholder initiative. This institute
focuses on developing technology platforms for research,
innovation and market deployment of logistics and supply
chain management. Other regions have established logistics
portals to connect trade and logistics partners (Panama)

or even invested in service providers to enhance their
technology capabilities (East Africa).

ASEAN, too, can collaboratively address the current gap by
supporting the development of capable and affordable
service providers that can provide smart logistics solutions
(Figure 10).

To initiate this, ASEAN should focus on identifying a list

of logistics categories that can benefit from collaborative
smart solutions (e.g. warehousing, inventory management,
freight shipping). An organized panel of experts and solution
providers should then be appointed for developing and
executing solutions, advancing the capabilities of ASEAN-
based providers and building a catalog of successful

case studies of ASEAN SMEs that revamp their logistics
operation.

Figure 10: Overview of digital logistics — strategic objective and key initiatives

Strategic Objective.
% %’ Support development of digital logistics providers and affordable solutions that strengthen

local supply chain capabilities and drive adoption of advanced supply chain practices; Increase
visibility of and access to available solutions and advanced logistics providers

development of smart logistics offer consulting services to to provide SMEswith a one-stop
projects that help service SMEs on new advanced logistics shop access to affordable
providers offer better and more & distribution and capability logistics providers and solutions
affordable solutions to SMEs building Establish online platform to connect

Create fund for investment in Leverage expert groups to conduct SMEs with advanced logistics

1 Fund or support the 2 Create network of experts to 3 Set up an ASEAN-wide platform

development of new technologies or awareness workshops and highlight providers
capability enhancement of logistics success stories 000
roviders ) .
P 200 Provide catalogue of available
000 Offer diagnostics and advisory solutions and use cases

Work with logistics providers,
technology companies, and research
institutes to identify areas in logistics
that can benefit from smart solutions,
and shortlist development efforts for
funding

senvices to SMEs looking to transform
their supply chain capabilities

Source: A.T. Kearney analysis
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Academy: Establish the Fourth Industrial Revolution
Learning & Competence Academy for SMEs

Since the advent of the Fourth Industrial Revolution, ASEAN
and its individual member states have pushed to increase
understanding of the technological disruption and to drive
adoption of capabilities to make SMEs ready for the future.
Thailand launched Thailand 4.0, for example, to connect
local SMEs with the global community and encourage
technology transfer to local businesses. The initiative also
provides financial support to boost production capabilities.
Similarly, Indonesia recently launched Making Indonesia 4.0
to improve its labour productivity and drive a shift to higher
MVA in priority industries.

Each member state has similar challenges to address,
especially as SMEs make up an estimated 70-90% of
manufacturing companies in most countries.™ ASEAN
needs an interactive learning environment that builds on
existing initiatives and supports manufacturing SMEs in their
transformation journeys to advanced manufacturing.

The IMP3rove Academy is a successful catalyst that helped
develop a similar learning environment and ecosystem.
Established by the EU in 2006, it builds innovation
capabilities among SMEs (Figure 11) and has helped nearly
5,000 of them assess their innovation capabilities and
conduct extensive training support to enhance innovation
management practices.

ASEAN should similarly establish an academy to help
SMEs understand the requirements of the future of
advanced manufacturing and production and how
to adapt (Figure 12). IMP3rove is already expanding its

Figure 11: What does the IMP®rove Academy do for SMEs?

Measuring and
comparing companies '
Innovation managemert
capabilties and
performances

Diagnostic

Training Consutting

Innovation management
support to private and publc
clients around the globe

Innovation
management training
and certification

Source: A.T. Kearney analysis

programme to the Fourth Industrial Revolution and could be
used as a platform for ASEAN.

To begin realizing this opportunity, workshops between
member states, ASEAN agencies and IMP3rove Academy
representatives should be held to gather insights on the
IMP3rove collaboration success story and develop an
ASEAN-specific academy. A list of key manufacturing
technologies should be established together with a think
tank of experts that will steer the diagnostics framework,
implementation of technologies, training curricula and
consultation support. Ultimately, the Fourth Industrial
Revolution Learning & Competence Academy should grow
to become a vital platform for manufacturing SMEs to
leverage as they adapt to advanced manufacturing.

Figure 12: Overview of the Fourth Industrial Revolution academy — strategic objective and key initiatives

Strategic Objective.

Establish a regional Learning & Competence Academy to help manufacturers, esp. SMEs,
asses their readiness for Future of Production and identify improvement opportunities

across the entire value chain of design, supply, manufacturing, logistics and reuse

Provide diagnostic capabilities
for SMEsto understand the
technological disruption and
their readiness gaps

Build assessment framework to
facilitate self-diagnostic and cross-
industry benchmarking

000

Provide fact-based analysis of results

tailored to specific SME and industry
characteristics

networks of “future-ready”
ASEAN SMEs

advanced manufacturing
000

transformation
000

Generate action plans to address
critical readiness gaps

000
Build cross-industry SME
connections to intensify

collaboration and knowledge
transfer

Source: A.T. Kearney analysis
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Create a learning environment
with modularized trainings and

Create training modules to help SMEs
build capabilities and processes in

Identify “future-ready” manufacturing
SMEs to develop use cases of their

|
Mobilize a team of experts to
3 provide on-demand support and
troubleshooting for
implementation of key
capabilities
Put together a panel of regional
technology and implementation
experts

000

Curate a portfolio of support services
to accelerate implementation of
technologies by SMEs




Circular economy: Launch an education and adoption
platform for sustainable manufacturing

[t is no surprise that the increase in domestic consumption
in all ASEAN countries has led to an influx of waste. In
electronics (15-20% of ASEAN MVA™), 3 million tons of
e-waste were accumulated in ASEAN in 2017,® but with a
limited core return (i.e. retained product or components) of
e-waste. For example, Singapore only registered 8% of core
return, far lower than the EU’s requirement of 45%.

Waste also presents a sizeable market opportunity, with
the global e-waste management market expected to grow
at a compound annual growth rate of 21% to $5 billion

by 2020."® For ASEAN to capture a share of this market,
significant efforts are needed to change the behaviour of
manufacturing companies.

Currently there is a lack of interest in environmental issues
and of understanding e-waste as a commercial opportunity.
The majority (89%) of chief executive officers in ASEAN
believe that the foundation of change must come from
government efforts on sustainability measures, incentives,
regulations, standards and taxation."”

For ASEAN, evolving consumption patterns that lead to
an increase in e-waste are requiring the move to a circular
economy. To drive the needed shift in behaviour, efforts
must focus on creating a stronger awareness of benefits
and practices, as well as a rebalancing of incentives to
improve convenience, cost and rewards for companies
engaged in the circular economy.

ASEAN is already actively trying to accelerate the
development of a more sustainable manufacturing
ecosystem. Greening Small and Medium Enterprises in
ASEAN is an aspirational initiative to boost the capacity for
innovation and of greening businesses using technology.

It aims to involve over 80% of businesses and could cover
60% to 90% of total ASEAN employment. Given the
increasingly pressing issue of waste, this programme now
needs to focus on producing impact and tangibly improving
the visibility of circular economy projects.

The initiative is a good start but needs to be substantially
enhanced. Further collaboration efforts are needed to
jumpstart interest and production activities in recycling
and remanufacturing of waste (Figure 13) and to create a
step change in awareness, mindsets and behaviours.

To accelerate this effort, ASEAN should collaboratively
review manufacturing processes to identify quick wins
and easy adaptations that translate into less waste and
lower production costs. Expert and knowledge-exchange
networks, advisory services, training in remanufacturing,
recycling and circular business models should be
established to increase understanding and boost core
returns. In the longer run, ASEAN-wide regulations and
incentives for recycling and remanufacturing, especially
in the region’s core industries of auto parts and electronic
components, should be enacted to change to more
sustainable manufacturing practices.

Figure 13: Overview of the circular economy — strategic objective and key initiatives

Strategic Objective.

Jumpstart interest and production activities in recycling and remanufacturing of electronic and
automotive waste to capture new market opportunities and reduce the environmental impact

of ASEAN production

Fortify and expand flagship
initiative “Greening Small and
Medium Enterprises in ASEAN”
to further enhance eco-efficiency
of production

Review key manufacturing processes
to assess sector-specific opportunities
for remanufacturing

000

Organize trainings for SMEs in
remanufacturing, recycling and circular
business models

000

Share key leamings and highlight best
practices and recycle champions

Source: A.T. Kearney analysis

organizations to set up advisory aligning economic incentives to
services to distributors and adopt circulareconomy
retailers on how to boost core practices

return Form workgroups to suggest
Leverage regional social enterprises, legislation, policy and funding

e.g. Waste4Change in Indonesia and measures to disincentivize excessive
Circular Economy Asia, to monetize production and reward use of
existing social efforts sustainable materials

000

Set up a platform to connect social
enterprises and advisory service
providers with manufacturers

Support regional non-profit 3 Launch workgroups aimed at
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Seamless data: Create seamless data exchanges for faster
flow of goods

As trade flows increase in ASEAN countries, especially intra-
regionally, the demand for a more seamless and quicker
flow of data is expected to cater to expedited clearance of
goods. However, standards and the level of sophistication of
digital infrastructures vary between member states, leading
to large differences in cargo processing time (Figure 14) and
resulting trade inefficacies.

Figure 14: Time taken to complete documentary
compliance

Time to export: Documentary compliance
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In Hours
119,2
96,0
76,0
————————————— —_— - — {251
3,0 10,0 4,0
SG MY TH PH ID VN

Source: World Bank, 2018. Doing Business Database, “Trading across
borders/Data” (http://www.doingbusiness.org/data/exploretopics/trading-
across-borders), extracted January 2018

ASEAN has taken a positive step to resolve this by
establishing the ASEAN Single Window (ASW), a regional
initiative that connects and integrates the National Single

Windows (NSWs) of member states. The objective is to
securely connect all NSWs and integrate the electronic
exchange of shipment information, reducing cost and time
of doing business and enhancing trade competitiveness.

However, several challenges could impede its success.
The ASW, for instance, only acts as a gateway to integrate
NSWs. Each country still requires its own NSW (based

on national requirements) before developing an interface
with the ASW. Additionally, no regional mandate exists

to standardize exchange protocols. As a result, manual
clearance processes that interrupt the flow of goods are
expected to continue.

Without the standardized, seamless and secure flow of data,
ASEAN is at risk of falling behind in developing a “digital
single market”, an aspiration the EU is already working
towards. The EU is using key enablers of production (e.g.
cloud computing, the loT) to increase interoperability and
enable the seamless flow of goods.

To achieve similar results, ASEAN should improve its data
infrastructure and establish common standards for
formats, quality, usage, rights and exchange protocols to
achieve a better regional flow of production goods (Figure 15).

Key pain points in intra-ASEAN trade related to data flow
must be identified to prioritize problem-solving efforts. The
relevant agencies should then launch joint projects to fully
digitize cross-border documents. This should be supported
by state-of-the-art systems enabled by blockchain, 10T and
other relevant technologies. Efforts should focus on having
different data formats “speak to one another” on a common
platform, leveraging ongoing public and private initiatives. In
the longer run, this will encourage international alliances with
other regions and further boost ASEAN’s competitiveness in
the trade of production goods.

Figure 15: Overview of seamless data — strategic objective and key initiatives

Strategic Objective.

Improve data infrastructure to enable faster and seamless cross-regional goods flows and
clearance through common, harmonized and secure standards of data, formats, rights and

exchange protocols

Build on ASEAN Single Window
initiative and identify
opportunities to accelerate
harmonization and integration of
data flows

Review progress of ASW initiative and
identify key challenges and pain points
000

Define additional harmonization and

integration approaches that address
the identified pain points

Source: A.T. Kearney analysis

Shaping ASEAN’s Future Readiness

Create alignment of
requirements for faster goods
clearance processes across
ASEAN

Set up a joint regional working group
to drive digitization of cross-border
documents and goods clearance
(based on minimum common
denominator approach), and identify
the necessary legislative and
regulatory tools to be updated

000

Leverage advancedtechnologies like
blockchain or loT to drive integration
and security

3

Plan toward a common digital
infrastructure to streamline the
flow of goods across ASEAN
Develop aroadmap for the upgrade of
digital infrastructures and data
standards across ASEAN that will
uplift the efficiency of cross border
trade



4.Conclusion — A call for action

ASEAN is at a crossroads as the Fourth Industrial Revolution
drives fundamental changes to the region’s manufacturing
ecosystem. This will especially affect SMEs, the vital
backbone of ASEAN’s manufacturing competitiveness,
increasing the need for new capabilities to be built and
scaled up, and at an accelerated pace.

Multilateral and public-private collaboration across ASEAN
can capitalize on the strengths of each country to address
critical pain points and propel the region and its production
networks to be ready for the future.

While collaboration might seem obvious (and ASEAN has a
history of collaboration), a shift in thinking and approach is
nevertheless needed. The focus on individual competitive
advantages must be rethought; this work highlighted
important opportunities even in common strategic priority
sectors. Launching and expanding several initiatives will

be crucial, as will generating the momentum that makes
collaboration the way forward for ASEAN.

The six priority initiatives identified provide this new platform
and allow ASEAN to start collectively shaping a stronger
future for advanced manufacturing and production in the
region. To get started, a series of actions are suggested:

— Focus on a few specific opportunities first and make
them successful role models for collaboration.

— Build on existing initiatives and take inspiration from
similar initiatives in other countries or regions. NAMIC as
a platform for prototyping centres, or IMP3rove Academy
as a model for the academy, are examples that can be
leveraged effectively.

— Create a strong set of sponsors and supporting
stakeholders. Expansive public-private partnerships are
most effective in creating both government and business
support, and are already being pursued in ASEAN.

— Establish a clear governance structure that ensures
multi-country participation and drives progress.
Steering committees are needed to create a common
action framework, monitor progress regularly and drive
regulatory changes where required. This is particularly
important for initiatives such as seamless data that
require major changes across countries.

— Figure out the funding, especially for developing
technology in common priority industries. ASEAN will
benefit from the development of new, localized and cost-
effective technologies that overcome current pain points.
While many of the region’s countries have sufficient
technology funds, these might need to be redirected
toward manufacturing and aligned across countries.

Government and business leaders need to equally
contribute to this new paradigm of collective problem-
solving across regional production value chains and
ecosystems. As a next step, ASEAN leaders are invited to
champion the suggested priority initiatives and refine the
action agendas to enact them as impactful role models for
collaboration.

Shaping ASEAN'’s Future Readiness 19
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Annex 2: Action agenda for ASEAN

Nearly 30 ideas were ident

ified for collaboration across the ASEAN production value chain.

1

Design & Sourcing &
Engineering / Procurement

Build up future capabilities

Action item

What is it? Activity

Prototyping: Set up
3D printing and
prototyping centres of
excellence

Advanced materials
research and
development (R&D):
Create regional R&D
centre(s) for
advanced materials

Product analytics:
Establish open
consumer platforms for
product life-cycle
analytics

Robotic metal
fabrication: Launch
development of
autonomous robots
for metal fabrication
processes

Smart packaging:
Jumpstart development
of smart packaging
capabilities

3D printing: Launch
development of low-
cost 3D printers for
priority industries

Quality control devices:

Launch development of
intelligent quality control
devices for priority
industries

* Set up several state-of-the-art 3D printing and prototyping o
centres of excellence that can be used by companies without
own facilities and can provide access to leading experts

* Facilitate rapid prototyping for companies to meet increasing
customer requirements for fast customized design turnarounds

* Launch regional R&D centre(s) to capture growth in the use of o
advanced materials and strengthen ASEAN’s capability in
applying smart, lightweight and resistant materials

* Help companies move up the value chain in industries such as
automotive while consistently reducing product costs and
improving product characteristics

* Establish open, consumer-based platforms to support easy and °
affordable ways of consolidating and analysing product life-cycle
data and improve future products or designs
* Enable companies, especially SMEs, to better understand
product information (e.g. usage, performance) and improve
future designs

* Launch regional development effort for autonomous robots )
applied to metal fabrication processes (impacting 30% of the
region’s manufacturing activity) to create more efficient and
safer manufacturing operations

* Pioneer development and cost-efficient manufacturing of smart )
packaging for the food industry (20% of ASEAN’s gross
domestic product)
* Improve product quality and safety and meet the growing
importance of accurately capturing and sharing information
related to traceability and freshness

* Undertake regional development effort for low-cost 3D printers )
with initial focus on the automotive industry (11% of ASEAN’s
manufacturing value added)
* Lower the financial barrier of using 3D printing at scale, allowing
ASEAN players to penetrate and be competitive in producing
highly customized products

« Launch regional development effort for intelligent and cost- B
effective quality control devices (e.g. sensors, artificial
intelligence) tailored to ASEAN’s priority industries

* Enable accurate and efficient product quality inspection,
improving production outputs and safety for end users

Shaping ASEAN'’s Future Readiness
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Digital twins:
Promote deployment
of digital twins for
heavy equipment

loT champion: Advocate
creation of regional 10T
champion for logistics
and fleet management

Digital logistics:
Support development of
digital logistics providers
and solutions

Biodegradable R&D:
Create regional R&D
centre(s) for
biodegradable,
non-toxic plastics

Shaping ASEAN’s Future Readiness

Promote and showcase the deployment of digital twins (i.e.
virtual replicas of physical devices) for heavy equipment, such as
commercial vehicles and agricultural machinery

Demonstrate the value of capturing real-time data on usage and
performance to improve product design, maintenance and
customer experience

Advocate creation of joint regional IoT champion for logistics
and fleet management, e.g. through regional telco consortium
(Axiata, Singtel and Telenor cover most ASEAN markets)

Pool existing efforts to reduce costs and talent constraints, and
eliminate duplicated work in developing a fragmented suite of
services with limited scale

Support development of advanced logistics providers and
affordable solutions for SMEs that strengthen local supply chain
capabilities

Increase visibility of available solutions and provide access to a
broad suite of logistics providers

Set up or support regional R&D efforts for biodegradable, non-
toxic plastics and other unconventional raw materials for use in
the production value chain

Pool resources to more affordably co-develop new solutions
and reposition ASEAN’s standing in the circular economy




Improve production networks

Action item What is it? Activity
Design Establish an ASEAN crowdsourcing and collaboration platform o
crowdsourcing: for design, based on a network of product developers, designers

Establish and end customers

crowdsourcing platform Provide SMEs with one-stop access to locally relevant design

for design ) and testing capabilities

B2B marketplace: Create an ASEAN-wide online supplier marketplace to list and )
Create ASEAN-wide connect regional suppliers, especially SMEs, to regional and

digital marketplace for global buyers

suppliers

Catalogue: Curate Curate a catalogue of ASEAN-accredited technologies and

regional catalogue of showcase regional lighthouses in applying these technologies

Fourth Industrial Help ASEAN companies in making informed decisions on

Revolution technologies investing in technology and implementing decisions

and lighthouses

Showcases: Set up Set up centres and testbeds to educate SMEs on availability °

regional Fourth
Industrial Revolution
showcase centres and
testbeds

Logistics marketplace:

Create ASEAN-wide
online logistics and
distribution marketplace

Digital Free Trade
Zones: Roll out DFTZs
across ASEAN

Autonomous freight
control: Set up
regional control tower
for future autonomous
freight

Academy: Establish
the Fourth Industrial
Revolution Learning &
Competence Academy
for SMEs

Circular economy:
Launch education
platform for sustainable
manufacturing

Used materials
marketplace: Set up
digital marketplace for
such materials

and applicability of advanced manufacturing and logistics
technologies and processes (only 10-15% of ASEAN
companies currently use these technologies)

Leverage competences, experiences and facilities of leading
manufacturing and service provider multinational corporations

Create this marketplace to list and connect manufacturing
companies to service, logistics, warehousing and distribution
providers

Roll out additional DFTZs with advanced warehousing facilities,
expedited goods clearance processes and a link to
regional/global e-commerce/trading platforms

Expand on Malaysia’s initiative of setting up the world’s first DFTZ

Set up a regional control tower for the future operation of
autonomous trucks to launch Green Freight Corridors across the
ASEAN highway network (long distance freight transport corridors
where advanced technology is used to achieve energy efficiency
and reduce the environmental impact)

Establish this regional academy to help manufacturers,
especially SMEs, assess their readiness for advanced
manufacturing and identify improvement opportunities across
the entire value chain of design, supply, manufacturing, logistics
and reuse

Launch a regional platform to raise awareness and benefit
understanding of recycling, reusing, and reducing costs
sustainably in manufacturing

Share key learnings and highlight best practices and recycle
champions

Set up ASEAN-wide digital marketplace for buying and selling
used materials (plastics, rubber, fabric and scrap metal), both
vertically and horizontally across industries

Shaping ASEAN'’s Future Readiness
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Strengthen the ecosystem

Action item

What is it?

Activity

3D printing standards:
Harmonize standards for
additive manufacturing

Seamless data:
Create seamless data
exchanges for faster
flow of goods

Cybersecurity: Align
and enhance
cybersecurity framework

Skills rubrics:
Jointly develop future
skills rubrics and
training programmes

Funding programmes:
Launch pan-regional
funding programmes for
Fourth Industrial
Revolution solutions

Tax policies: Align
such policies for
adoption of Fourth
Industrial Revolution

technologies

Recycling
incentives: Promote
incentives for recycling
biological material

Source: A.T. Kearney analysis
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Harmonize process, materials and certification standards for
additive manufacturing to ensure design quality considerations
are common across ASEAN countries

Harmonize data standards by establishing common guidelines on
data usage, rights, quality and exchange protocols (e.g.
Application Programsmming Interfaces, blockchain) to achieve
interoperability and sustained adoption of big data

Focus initially on logistics to support faster and seamless cross-
regional flows of goods and clearance

Align and enhance regional cybersecurity framework for
identifying security risks, keeping data safe and strengthening
ASEAN's cyber-resilience across increasingly interconnected
regional supply chains

Advance a workforce prepared for the future by equipping
students and professionals with Fourth Industrial Revolution skills
through updated skills rubrics, education programmes and expert
certification schemes at all stages of the value chain

Share learning and best practices and create a common set of
requirements for reskilling the existing workforce and developing
the future one

Launch pan-regional technology and innovation funding
programmes for companies collaborating across ASEAN to
develop new solutions for priority industries

Align and pool resources and purposefully support cross-regional
efforts

Align tax policies, incentivizing companies to adopt technologies
in manufacturing to create a joint regional boost to adoption

Create dedicated incentives for producers to collect biological
materials and recycle them as new products, fertilizers or as a
source of biomass power generation

Raise interest among manufacturing companies and put ASEAN
on the path to more environmental practices



ip agenda

the leadersh

Prioritizing

Annex 3

[euslew [e2160j01q BuljoAdal 10} SOAIUSOUI 810WOId :S@AIRUaoul Buljohoay

se1B0j0uy0a] UOIIN|OASY [BLISNPU| YUNOo4 1o uondope o} saioljod yons ublly :saioijod xe ]

SUOIIN|OS UONNJOASY [BLISNPU| YUNO4 Jo) sewwesBoid Buipuny jeuoibai-ued youne :seawweliboid Buipung

sowwelboid Bujuies} pue sougnu s|is a4niny dojeasp AjJuIior :souqna S|IINS

pPomawely Alunoesiaghd aoueyus pue ublly :Ajunoasiaqhy

+SP0O0B JO MOy} J8]SE] J0) SeBUBUOXS BIBD SSB|WLIBSS 8]eal)) ‘Blep Ssa|wesas

BuuNoBINUBW SAIIPPE 0] SpJepuels eziuowueH :spJepuels Bunuud ag

waysAsooa

ayl
uayybuains

sleusiew yons 1o} soe|diexew [eubip dn 190G :aoe|djed ew sjeualew pasn

4BuLN1oBINUBW 8|geurelsns 1o} wioje|d uoneonps youneT :AWouoos Jejnoain

#STINS Jo} AWspeoy 8ousledwo) g Buiuies | UOIN|OASY [BUISNPU| YUNO4 8y} ysiigelsT :Awspesy

1yBiaJ) SNOWOUOINE 81NIN} JO} JMO] [041U0D [euoiBal dn 183 :joJiuod ybialy snowouony

:NVISVY SS0I0B s7| 4 1NO ||oY Seuoz apeu] @i [eubia

oop|digxiew uolNgUISIp pue soisiBo| suluo apIM-NYISY 81eal) :aoejdiaxyiew soisibon

SPaQ)Se] PUB S811U80 8SBOMOUS UOIIN|OASY [BUISNPU| YUNO4 [euoiBal dn 19 :S8SeomMoys

sasnoyybil| pue seibojouyos) UoiIN|oASY [elISNpuUl Yuno4 Jo enfojeleo [euoibal a1ein?) :anbojeyen

sJeliddns Joy eoe|diesuew [UBIp apiM-NYISY 81eal) :eoejdieyiew gzg

suBIsep Jo} wioped Buioinospmolo ysiigeis3 :buioanospmold ubisaq

sylomiau
uononpoud
anoudwy

sonse|d oIx0}-Uou ‘e|gqepeiBapolq 1o} (S)eliusd gy [euoiBal slesl) :aeY alqepelbapolg

4suonnjos pue siepinoid sonsibol [eubip Jo wswdojasp eyl woddng :sonsibo| [eubiq

199|} pue soisIBo| 4o} uoidweyod | o [eucifad JO uonesalo 81ed0APY :uoidweyd | oj

juswdinba Aneay 1oy suimy [1BIp Jo JuswAo|dep sjowold :suimy [eubig

salsnpul Ajioud 1o} S80IAep [0J3u0D Ajlenb jusbijjeiul JO JusWdoeASp YouneT] :SadIAap |043u0d Ajjend

sausnpul Ayuond oy sieuud g 1809-Moj JO JuswdojeAsp youneT :bunuud qg

4Sonigedes buibexoed pews Jo Juswdopasp peisdwnp :buibeyoed pews

+8058000.d UOIIBOLIGE) [B18W IO} S10Q0J SNOWOUOINE JO JusWdojeAsp YouneT :uoieosude; [ejow 2130qoy

£SOIIAJeUE 8|0A0-8)| 10npo.d o} swuoye|d Jewnsuoo uado ysijgeisy :soiAeue jonpoid

S|eudleW paduBApPE 10} (S)aJ1usd gy [euoibal 81eai) :q8Y S|eudlew pasueApy

490UB||90x8 JO saJjuad BuidAiolold pue Bunuud g dn 19g :buidAioloid

saly|iqeded
uononpoud
dn pjing

ssaulowi] siosuods joeduw jo way uonoy
jo Aungejreay yoeay
Ssuol}elapISuod wud)-wnipaN w9} Yoys ay} 4o} pazinuoud # Mo wnipaN

o I

Source: A.T. Kearney analysis

25

Shaping ASEAN'’s Future Readiness



Acknowledgements

Project team

The World Economic Forum

Helena Leurent

Head of Future of Production and System Initiative on Shaping the Future of Production

Justin Wood

Head of Asia-Pacific

Felipe Bezamat

Project Lead

Thuy Nguyen

Community Lead

A.T. Kearney (Knowledge Partner)

Nikolai Dobberstein

Lead Partner

Shirley Santoso

Lead Partner

Jaron Tay

Project Principal

Muhammad Fahmi

Project Manager (on secondment to the World Economic Forum)

The World Economic Forum would also like to thank the following individuals for their support: Annabelle Soo, Justin Choi, Pedro Fonseca Pereira,

Matthieu Philippe Alfred Guyot, Glenn Toh, Chua Han Yang and Anugrah Pratama.

Contributors

In 2017, the project team collaborated closely with the World Economic Forum constituent base. The team presented its initial findings at the

World Economic Forum Annual Meeting 2018 in Davos-Klosters in a multilateral session.

Organization

Name

Position

ASEAN Secretariat

Julia Puspadewi Tijaja

Director, ASEAN Integration Monitoring Directorate

Lee Sing Cheong

Head, Science and Technology Division

Risti Permani

Assistant Director and Head, Analysis and Monitoring on Trade

Asia Pulp and Paper

Bernard Tan

Managing Director, Corporate Affairs and Sustainability

Asian Development Bank

Takehiko Nakao

President

Astra International

Prijono Sugiarto

President and Director

Johnny Darmawan
Danusasmita

Chief Executive Officer, Astra Motor Il - Toyota

Economic Development

Board Singapore

Beh Swan Gin

Chairman

Ericsson Denis Brunetti President, Viet Nam and Myanmar
Indofood Axton Salim Director and Member of the Board
Indomobil Soebronto Laras President Director

Indonesia Chamber of Rosan Roeslani Chairman

Commerce & Industry

Indonesian Food & Adhi Lukman Chairman

Beverage Association

Johan Muliawan

Member of Committee of International Cooperation

Indorama Ventures

Sri Prakash Lohia

Chairman of the Board

Johnson & Johnson

Chetan Shahi

Vice-President, Consumer Supply Chain Asia Pacific

Kirin Holdings

Takayuki Miyamoto

Managing Director, South-East Asia

Ministry of Commerce
Thailand

Bhornbhat Punngok

Director, Division of Industrial and Service, Trade Policy

Fah Thitadilok

Trade Officer

Pimchanok Nan

Director-General, Trade Policy and Strategy Office

Noksuk Yaowarin

Trade Officer, Bureau of ASEAN Affairs

Rachda Chiasakul

External Advisor to the Ministry

26 Shaping ASEAN’s Future Readiness



Ministry of Industry
Indonesia

Airlangga Hartarto

Minister of Industry of Indonesia

Ir. Ngakan Timur Antara

Head of Agency for Research and Development

Ministry of National
Development Planning
Indonesia

Bambang Brodjonegoro

Minister of National Development Planning of Indonesia

Ministry of International
Trade and Industry
Malaysia

Aedreena Reeza Alwi

Director, Sectoral Policy Division

Ahmad Hisham Idris

Director, ASEAN Economic Integration Division

Alia Md Saleh

Principal Assistant Director, Sectoral Policy Division

Ezral Uzaimi

Director, ASEAN Economic Integration Division

Mastura Ahmad Mustafa

Senior Director, ASEAN Economic Integration Division

Ministry of Planning and
Investments Viet Nam

Le Thuy Trung

Deputy Director-General, Industrial Economy Department

Ministry of Trade and

Terence Poon Bai Dong

Lead Strategist

Industry Singapore
Karen Yeo Senior Assistant Director, ASEAN Division
Zansher Haniff Assistant Director, ASEAN Division
Mondelez Thomas Gaengler Vice-President Integrated Supply Chain Asia

National Science and
Tech Policy Office
Thailand

Kanchana Wanichkorn

Assistant Secretary General

National University of
Singapore

Aaron Maniam

Adjunct Professor, University Scholars’ Programme

Andrew Delios

Head, Strategy and Policy, NUS Business School

Ishtiag Pasha Mahmood

Professor, NUS Business School

Kishore Mahbubani

Professor, Lee Kuan Yew School of Public Policy

Petronas

Arif Mahmood

Executive Vice-President and Chief Executive Officer

Hashim B. Majid

Chief Executive Officer, MRCSB

Prime Minister’s Office
Singapore

Chor Pharn Lee

Principal Strategist

Inthira d/o Mailvaganam

Senior Executive, Strategic Planning and Futures

Talitha Chin Strategist
SAP Claus Andreson President and Managing Director, South-East Asia
Siemens Thai-Lai Pham President and Chief Executive Officer, Viet Nam
Singapore Manufacturing Douglas Foo President
Federation

Lam Joon Khoi Secretary-General

University of Indonesia

Mari Elka Pangestu

Professor of International Economics

A.T. Kearney South-East
Asia

Chua Soon Ghee

Managing Partner, South-East Asia

Alessandro Gazzini

Partner, Communications, Media & Technology

Badri Veeraghanta

Partner and Head, Strategic Operations and Consumer & Retail

Sandeep Biswas

Partner and Head, Energy and Process Industries

Nithin Chandra

Partner, Strategic Operations and Consumer & Retail

Hari Venkataramani

Partner, Communications, Media & Technology

Hasan Shafi

Partner, Energy and Process Industries

Kaushik Sriram

Principal, Automotive and Private Equity

Shaping ASEAN'’s Future Readiness

27



Endnotes

—

Based on data model with sources from Business Monitor International/BMI Research including A.T. Kearney analysis.

N

Brunei, Laos and Myanmar were not covered by the report.

SEAN Secretariat, ASEAN Statistical Yearbook 2016/2017, Jakarta: ASEAN Secretariat, 2017. Available at https://www.
aseanstats.org/publication/asyb-2017/ (accessed 3 September 2018).

w

Based on data model with sources from IHS Markit, Comparative Industry Service including A.T. Kearney analysis.
Based on data model with sources from IHS Markit, Comparative Industry Service including A.T. Kearney analysis.
Based on learnings from the A.T. Kearney Manufacturing Centre of Excellence (MCoE).

A.T. Kearney, Cybersecurity in ASEAN: An Urgent Call to Action, 2018.

Frost & Sullivan, Global 3D Printing Materials Market in Automotive Transportation, Forecast to 2024, 2018. Available
at https://store.frost.com/global-3d-printing-materials-market-in-automotive-transportation-forecast-to-2024.html
(accessed 4 September 2018).

© N o o &

9. Based on data model with sources from UN Comtrade Database (https://comtrade.un.org/data/), IHS Markit,
Comparative Industry Service including A.T. Kearney analysis.

10. ASEAN Secretariat, ASEAN Statistics, Jakarta: ASEAN Secretariat.

11. ASEAN Secretariat and United Nations Conference on Trade and Development (UNCTAD), ASEAN Investment Report
2017: Foreign Direct Investment and Economic Zones in ASEAN, Jakarta: ASEAN Secretariat, 2017.

12. Viet Nam News, “Logistic firms urged to get technological”, 9 April 2018.
13. ASEAN Secretariat, ASEAN Statistical Yearbook 2016/2017, op. cit.
14. Based on data model with sources from IHS Markit, Comparative Industry Service including A.T. Kearney analysis.

15. Baldé, C. P, Forti, V., Gray, V., Kuehr, R., Stegmann, P., The Global E-waste Monitor 2017, United Nations University
(UNU), International Telecommunication Union (ITU) and International Solid Waste Association (ISWA), Bonn/Geneva/
Vienna, 2017.

16. MarketsandMarkets, E-Waste Management Market by Material Recovery (Metals, Plastic, & Glass), Source type
(Household Appliances, Entertainment & Consumer Electronics, & IT & Telecommunication), and by Geography
- Forecast to 2020, 2015. Available at https://www.marketsandmarkets.com/Market-Reports/electronic-waste-
management-market-373.html (accessed 5 September 2018).

17. United Nations Global Compact and Accenture, “The United Nations Global Compact-Accenture Strategy CEO Study
2016”7, 2016. Available at https://www.unglobalcompact.org/library/4331 (accessed 5 September 2018).

28 Shaping ASEAN’s Future Readiness



COMMITTED TO
IMPROVING THE STATE
OF THE WORLD

The World Economic Forum,
committed to improving

the state of the world, is the
International Organization for
Public-Private Cooperation.

The Forum engages the
foremost political, business
and other leaders of society
to shape global, regional
and industry agendas.

World Economic Forum
91-93 route de la Capite
CH-1223 Cologny/Geneva
Switzerland

Tel.: +41 (0) 22 869 1212
Fax: +41 (0) 22 786 2744

contact@weforum.org
www.weforum.org



