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What is production and why it matters 
Introduction to Shaping the Future of Production initiative 
that A.T. Kearney is supporting the World Economic Forum

1
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What is “Production” and why it matters! 

Production is more than manufacturing… 

… and that’s why production matters!
Collectively, these sectors have been a source of economic growth for developed and developing nations alike, providing 
well-paid jobs for an increasingly skilled workforce and contributing disproportionately to innovation and exports  

Sectors included in production: manufacturing, trade, transportation and warehousing and support 

(engineering, design, admin…) 

~30% 850+ mn >70%
Global GDP 
contribution

Jobs worldwide
Global innovation
(patents)

Global exports 

>80%

Design Source Manufacture Assemble Distribute Consumer Service
Re-use / 
Dispose

Source: A.T. Kearney and the World Economic Forum
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The 4th Industrial Revolution is blurring the lines between the 
physical, digital and biological spheres of production

TodayBeginning of the 
seventies

Beginning of 20th

century
End of 
18th century

Fourth industrial 
revolution
Cyber-physical systems

Third industrial revolution
Use of electronics and IT to further automate the 
production

Second industrial revolution
Introduction of mass production based on the division of labor 

First industrial revolution
Introduction of mechanical production facilities using water and steam power

First production line, slaughter-
houses in Cincinnati - 1870

First mechanical loom - 1784

First programmable logic 
controller (PLC) 
Modicon 084 - 1969

Ubiquitous connectivity of people,
machines and real time data
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From “designing for manufacturing” to….

From mass production to….

From global supply chains to….

The way we work, skill and consume is changing – so does 
the way we design, manufacture and produce

• Algorithmic design optimization

• Customer co-creation

• Functionally graded, custom materials

• Voxel level control

Unconstrained
Design

• Fewer processing steps, shorter lead time

• No / limited tooling required

• Reduction in fixed assets, CapEx

• Shorter lead times

• Batch size of 1

Flexible 
Production

• Multi-component consolidation

• On-location production and use 

• High ratio of productive output to space 

utilized 

(micro factories)

• Distributed Production and reshoring

Supply 
Unchained

How we compete…

How we work… 

How we sell… 

How we consume… 

How we reuse / dispose… How we partner… 

How we skill… 

What is changing? 
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Media is overhyped… but neither changes nor challenges of the 
ongoing revolution are not well understood yet
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We’ve been working with WEF in a multi-year project to shape a 
thriving, inclusive, and sustainable global production system

Our objectives

• Understand and anticipate growth and disruptions from new technologies 
transforming the production ecosystem, together with Technology Pioneers, Young 
Scientists, universities and innovators across the world.

• Foster cooperation between policy makers and business to achieve a common 
understanding of a country's readiness for production and of corporate expectations 
for investment in innovation, production technologies, training and education, in order 
to shape favorable policy frameworks.

• Build opportunities for investment and public private partnerships in line with a 
unique, inclusive and exciting collective vision for production systems of the future

• Engage across the full spectrum of actors involved in and impacted by the 
future of production to develop capabilities aligned with new technologies, foster 
interoperability and create more agile supply networks across multiple industries (e.g., 
automotive and aviation, consumer goods industries, chemicals and healthcare 
industries) and stakeholders (e.g., Policy makers, businesses, Small- and Medium-
sized Enterprises. Technology Pioneers, Academia, Labour Unions, Civil Society).

Source: A.T. Kearney and the World Economic Forum
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In Jan ‘17 in Davos, we tested our core insights with over 300 
business, government and civil society leaders

Key deliverables

Technology and Innovation for the 
FoP1: Accelerating Value Creation

• Current and future state of all five 
technologies on future production 
systems

• Converging impact along value 
dimensions

Four Contrasting Perspectives 
from 2030:
Scenarios on future production 
systems: Disrupted, Deterred, 
Damaged: Devolved

Readiness for the Future of 
Production:
Country profiles

• Benchmarking framework for the 
readiness assessment of countries 
for the future of production.

1. FoP = Future of Production
Source: A.T. Kearney and the World Economic Forum

“Those papers are 
really, really 

good. And, I don’t 
say that about 
anything very 

often.” (Annette 
Clayton, Chief 

Supply Officer and 
President North 

America, 
Schneider 
Electric)

“The reports are 
very insightful and 
useful.” (Joo Hyung
Hwan, Minister of 
Trade, Industry 

and Energy of the 
Republic of Korea)
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Visions of Production 2030
Four contrasting scenarios for how global production 
systems can shape by 2030

2
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The trajectory of production is profoundly uncertain, shaped by 
multiple forces

These forces combine into four potential futures for Production 2030

Source: WEF – A.T. Kearney: Shaping the Future of Production: Four Contrasting Perspectives from 2030
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Based on combination of these factors, we predict four potential 
scenarios for Production 2030

Source: WEF – A.T. Kearney: Shaping the Future of Production: Four Contrasting Perspectives from 2030
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Accelerating Innovation and Value Creation through                 
Technology 
Five technologies shaping global production systems 

3
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Thanks to our proprietary Production radar, business leaders 
and policy makers can keep track 60+ technologies

Source: WEF – A.T. Kearney: Technology and Innovation for the Future of Production: Accelerating Value Creation

Technology for Production Radar
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Five technologies are core to this change and have the 
broadest impact across industries and geographies

Priority technologies Converging impact foresight (2030)Technology insights

Source: WEF – A.T. Kearney: Technology and Innovation for the Future of Production: Accelerating Value Creation

The 5 technologies are in varying stages of readiness and production impact 
and come with further uncertainty on future direction

Internet of 
Things 

Advanced 
analytics & 
AI

Connectivity & 
Computing 
Power

Analytics & 
Intelligence

Advanced 
robotics

3D printing

Digital-Physical 
Transformation

Augmented
/ Virtual 
reality/ 
Wearables

Human-Machine 
Interface

Factory 
Floor

Firm

Industry

Society

Individual

• What value do technologies add on the shop floor?
• How do they change the factory's physical aspects? 

(layout, location, network)?

• What value do technologies have for a producer’s 
revenues (new offering, business models) and costs 
(selling, general and administrative expenses; logistics, 
etc.)?

• What capabilities and investments are required?

• How do technologies redistribute value and reconfigure the 
supply chain?

• What are the new opportunities to enter value chains?

• How do technologies foster economic growth and 
sustainability? What are the trade-offs?

• Will they destroy or create jobs?
• What will the geographic impact be, and which countries 

are more likely to win/lose? 

• Consumer: What surplus do consumers extract from new 
technologies?

• Operator 4.0: What new skills, wages and working 
conditions are required in the factory of the future?

Current and Future State

Readiness

Adoption

Impact on Production 
Systems

Challenges to Adoption 

Preparedness
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17Source: WEF – A.T. Kearney: Technology and Innovation for the Future of Production: Accelerating Value Creation
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Technologies have yet to fully contribute to global productivity -
in the short term, much of the hype will not be realized 

Technology Tipping Points

Ubiquitous 

Connectivity

40% production 

assets become 

connected

Mass 

Customization

25% of products 

produced require 

customization

Services 

replacing 

products

25% of CapEx 

products replaced 

with Services

Technical 

readiness

Technologies 

advance to 

TRLs 6-9

Affordability
50% - 75% 

decrease in unit 

selling price

P
a

c
e

 o
f 

A
d

o
p

ti
o

n

Nascent

Pervasive

Tipping Point

Enablers

1 2 3

4 5

X

Source: WEF – A.T. Kearney: Technology and Innovation for the Future of Production: Accelerating Value Creation
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In the long term combined and connected technologies will 
unlock new mechanisms for creating and distributing value

Creating value from converging technologies 

Advanced analytics & AI AR / VR / Wearables Advanced robotics 3D printingInternet of Things 

Technologies

Value dimensions ChallengesValue mechanisms 

Factory

Society

Individual

Firm

Industry Smart processes 

Operator-machine 
productivity

Smart structure, location 
and scale

Digital orchestration of the 
supply chain

Smart and personalized 
products

New business models

New growth and new value 
creation

Digital experiences

Productivity & Efficiency

Accelerating sustainable production

New skills Tech-augmented Operators

Smart innovation & 
engineering

Security

Standards

Interoperability

Data 
management

Change 
Management

Capability 
development

Culture

Technology 
readiness

Source: WEF – A.T. Kearney: Technology and Innovation for the Future of Production: Accelerating Value Creation
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Example 1: Enabling hyper-efficient and flexible factory of the 
future

Value on the factory floor

• Nanotechnology and new materials 

used extensively

• Advanced robotics and 3D printing       

complement processes

Digital-physical systems

• Customer interaction through the 

process chain

Advanced materials

Customer co-creation

• Efficient supplier network that enables

optimized decision-making

Smart supply network

• Real time analytics with own engine for 

decision making

AI-enabled

• Workforce enabled with wearable tech 

uses AR/VR

Mobile workforce

• Integrated sensors in process stream 

data continuously

IOT-enabled

• Products carry information to

manufacture themselves

Smart products

Source: WEF – A.T. Kearney: Technology and Innovation for the Future of Production: Accelerating Value Creation
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• AI technology automates content 

personalization and predicts sales leads 

and conversion

Example 2: Boosting a firm’s entire value network 

Value to the firm AI example

Source: WEF – A.T. Kearney: Technology and Innovation for the Future of Production: Accelerating Value Creation

• Firms will adopt a design-to-value R&D 

process, using AI to design optimal 

product features that maximize customer 

value

Engineering

• AI will normalize and interpret data from 

multiple sources in real-time to improve 

forecasting accuracy

S&OP

• AI will identify cost savings opportunities 

and manage vendor risks

Procurement

• AI will help improve distribution variance 

and evaluate contracts 

to standards

Distribution

• AI helps manufacturing facilities to 

identify quality defects in production line 

and operate “lights out” plants

Manufacturing

AI platform

Procure-
ment

Natural Language 

Processing

Computer Vision

Pattern 

Recognition

Reasoning and 

Optimization

Engineering

Manufac-
turing

S&OP

Distribution

Sales and 
Marketing

Sales and Marketing
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Example 3: Cascading into new value creation across industries 

Value to the industry

Automotive Chemicals Pharma Consumer

Vehicle infotainment

E-hailing / Mobility services

Usage-based insurance

Telematics-based services

Multimodal transportation

Molecules plus Services

Outcomes-based services

Clean tech growth (e.g. batteries)

Personalized medicine

Outcome-based care

Intelligent wearables 

Digital medicine – ‘Chip on a pill’

Data as an asset

Data to improve experience

Digital aftermarket services

Autonomous driving

Assisted driving

Vehicle diagnostics & maintenance

Digitization of end markets

Green chemistry enablement

Virtual care experiences

Mobile health solutions

3D tissue modeling / digital testing

Counterfeit protection on drugs

Hyper-personalization

Products to services and experiences

Health and well-being goods & services

Additive manufacturing

Digital retail / online dealers

Digital  supply chain

Digital product development

Process automation systems

Digital supply chain

Digital twins / remote operations

Additive manufacturing / synthesis

Continuous manufacturing 

Digital discovery of molecules

Process automation systems

Drug 3D printing

Physical store transformation

E-commerce

Sharing economy

Smart supply chains

Smart factories

Source: WEF – A.T. Kearney: Technology and Innovation for the Future of Production: Accelerating Value Creation

Productivity and efficiency through technologies (profits) Experiences (Growth and Efficiency)Growth through technologies (revenues)
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Example 4: Shifting the nature of work – future operators will 
require essentially different skills sets

Value to the individual 

Humans and robots directly interact on the 
production line

• Robots are no longer separated and caged.

• Monotonous and repetitive tasks are 
transferred to robots.

Collaborative 
production

Operators access the right information at the 
right time to make just-in-time decisions

• Operators will use mobile devices, data 
analytics, augmented reality and transparent 
connectivity to make real-time decisions. 

Real-time 
decision-
making

Operators will access data about the state of 
equipment and repair it prior to breakdown

• Maintenance operations will change from 
experience-based skills to data analytics.

Predictive 
and remote 
maintenance

Designers and operators will virtually 
immerse in interactive media to simulate and 
optimize decisions

• VR technology provides an interactive virtual 
reality and advanced simulations of realistic 
scenarios for optimized decision-making.

Simulation 
and 
optimization

Operators can use biodata sensors to track 
physical and cognitive workload

• Operators can track individuals’ location, thus 
minimizing the risk of injuries and accidents on 
the shop floor, and use personal analytics to 
optimize workload.

Workload 
optimization

From machine-driven productivity … to … balanced machine-human 
productivity

Technologies augment humans into tech-augmented Operator 4.0 to maintain 
relevance in the age of machines and enhance their productivity. 

From machines in the cage … to … machines on the body

Augmented and virtual reality, wearable devices and collaborative robots will 
create a deeply personal relationship between operators and machines, where 
technologies augment humans as much as machines.

From desk- and machine-bound … to … plant mobility

With mobile human-machine interfaces, engineers and operators are no longer 
tied to their desks or machines and have access to information regardless of 
location.

From dirty, smoky work environments … to … modern factory floors

Digital production technologies debunk long-held myths about the work 
environment on the factory floor and allow software developers, product 
designers and production technicians to collaborate in open, airy environments.

From job profiles … to … configurable workforce

Technology will enable capturing passive knowledge in engineers' minds and 
make it available to operators through augmented reality, changing training and 
skills paradigms. Companies that struggle with knowledge loss because of 
retiring workers, and training the new wave of operators, will have that 
experience at their finger tips, embedded in algorithms and artificial intelligence.

From “paperwork, tedious and repetitive” tasks … to … true employee 
engagement and focus on added-value activities

Renaissance of engineering, design and IT-OT jobs

Technologies Use case Shifts 

Source: WEF – A.T. Kearney: Technology and Innovation for the Future of Production: Accelerating Value Creation

1

2

3

4

5

6

7
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For companies speed is the defining factor of this 
transformation and the key to being successful  

Organizational structure

• Should we adapt as we learn?

• Should we realign?

• Should there be a shift in the 
structure? 

• Do we need new processes? 

Speed

• Start from scratch and develop expertise? 

• Acquire an existing player?

• Partner with a technology producer?

• Create a dedicated group for 
implementation within the firm?

Integration 

• For design engineering only

• For marketing and concept 
proof only

• For prototyping only

• Scaled production alongside 
traditional processes

• In stand-alone factories

• Vertical integration and Make 
vs Buy decisions

Adoption
Speed

Organization 
Alignment

Level of 
Integration 

Companies that can strategically address these three dimensions stand to 
benefit the most in future production landscape

The transformation journey for producers
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Country Profiles
Framework for national production readiness and industrial 
strategies

4
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Governments have launched ambitious programs to support 
their industries in this transformation

4IR and smart production policies and programs 

Germany: Industry 4.0 (2012-2020). €40 bln are 

allocated annually until 2020 on several projects

UK: Government industrial policy (2010-2015). 

High Value Manufacturing Catapult Centers 

funded over £200 million of Government 

investment since 2011

Poland: cluster policy (2011-2020)

China: China Manufacturing (2015-2025). $43 M 

allocated for research on graphene applications

(composites, electronic and electrical industries 

and storage); $1,4 bn by 2020 allocated to the 

objective to transform R&D into commercial 

applications for aerospace, marine, electronic 

information and new energy industries

India: Make in India (2014-2022)

Japan: Industry revitalization plan (2012-2020)

South Korea: Industrial Complex Cluster 

Programs (chaebols) (2004 – ongoing)

Singapore: Productivity-driven growth

Vietnam: Technology improvement combined 

growth (2013-2020)

US: National Network for Manufacturing 

Innovation (Manufacturing USA) (2011). Up to $70

ml of federal funding

Canada: Strengthening Canada’s Manufacturing 

Sector (2015)

South Africa: Industrial Policy Action Plan 

(2016-2019)

Source: Country government programs; A.T. Kearney
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Future of Production raises important opportunities and 
challenges for governments and policy makers 

What tool can support policy makers to monitor progress, benchmark and 
coordinate industrial and production policies and decisions? 

• How can we develop a flourishing 
innovation ecosystem for production 
technologies?

• Can we build a competitive industrial 
base and leapfrog competitors with 
legacy assets?

• Alternatively, should the country 
forgo investments in today’s 
technologies and bet on the future?

• Will foreign investors bet on the 
country’s industrial future?

• How can I integrate small and 
medium sized enterprises in global 
supply chains? 

Opportunities

• How ready is the national industrial 
base to compete in a digital future?

• Will the workforce have the skills to 
work in the factory of the future and 
the digital future of production?

• What are the impacts on 
employment through this period of 
transition, particularly when 
diversification and job creation are 
such important economic objectives 
today?

• Will technologies exacerbate 
regional inequalities? 

Challenges

Industrial & 
Production 

Policy 
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We are developing a unique tool to help countries assess their 
national readiness for the future of production

Country Readiness Assessment Framework 

Research intensity
Education 

Outcomes

Quality of 

Institutions

Energy Inputs & 

Costs
Economy

Industry Activity

Agility & 

Adaptability Digital Security & 

Data Privacy

Sustainable 

Practices

Trade

Availability and use 

of ICT

Inclusivity

Innovation 

Incentives
Air & Climate

Investment

Sophistication

Labor Force Skills

Water

Certification & 

Accreditation 

Barriers to TradeMigration
Flexibility of 

regulation making

Drivers of Production – Country Readiness Assessment

National Structure of Production and Consumption

Innovation &  

Technology

Human Capital & 

Skills

Regulation & 

Governance

Natural Resources 

& Sustainability

Global Economy, 

Trade & 

Investment 

Source: WEF - A.T. Kearney Country Profiles
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Our Country profiles archetypes framework reflects the 
changing nature of industrial policy and informs public-private 
collaboration and best practice 

Source: WEF - A.T. Kearney Country Profiles
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Governments need to be ready to orchestrate a comprehensive 
production ecosystem

New role for governments 

Focus on research and innovation to improve 
technological readiness: While most technologies 
have viable commercial solutions, technical 
restrictions limit their utility and the cost of entry limits 
their diffusion to developing economies and small and 
medium sized enterprises.

Create pathways to production careers, including 
education and skills: the production industry suffers 
from a global talent gap. Preparing for a career in 
advanced production requires both formal education 
and plenty of hands-on training. A diverse skills set is 
essential, as the new production paradigm requires 
workers to show creativity, adaptability and 
inventiveness

Democratize production knowledge: Many makers, 
entrepreneurs and SMEs have a limited grasp od 
production knowledge (principles, technologies and 
tools). This knowledge is spread across tradespeople, 
books, suppliers, engineers, firms and many other 
sources, which creates a major barrier to scaling up 
production for SMEs. Governments can help to 
coordinate and centralize access to this information.

Prioritize public-private partnerships on business 
formation, innovation and growth: Global 
competition and domestic barriers are challenging the 
ability to set up and develop successful production 
enterprises. In addition to basic policy 
recommendations that emphasize ease of doing 
business, governments and companies can work 
together in innovation partnerships to encourage 
growth of home-grown enterprises
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Looking ahead
2017 plans for Shaping the Future of Production

5
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In 2017 we will continue supporting the World Economic Forum 
to explore the impact of the 4th IR on the Future of Production

2017 Projects 

• This project aims to help facilitate the transformation of production systems to be more efficient and increase net welfare gains, 

reduce negative environmental impact and enhance human well-being. In partnership with the System Initiative on Shaping the 

Future of Environment and Natural Resource Security, the project will serve as a research and collaboration platform to help 

countries and businesses identify alternative ways in which to ensure that future production enables sustainable economic 

growth while supporting COP21 commitments and contributing to the United Nations Sustainable Development Goals.

Accelerating 

Sustainable 

Production

Employment and 
Skills for the 
Future of 
Production

• The production system – encompassing industry sectors in manufacturing and distribution – is a critical source of employment. 

However, new technologies are changing the skills required in production, altering the number of jobs available and potentially 

shifting the nature of production as a provider of jobs. This project will help policy-makers, chief executive officers and educators 

to understand how technological change will impact production-related jobs and identify changes, policies and collaboration that

can help manage risks and support a positive transition to the future of production.

• This project will develop a new measurement and monitoring framework to assess and track country capabilities for the future of 

production. It aims to inform a global dialogue on the conditions, factors and institutions needed to benefit from emerging 

technologies and effectively shape the future of production. Country profiles will allow stakeholders to benchmark performance, 

identify policy priorities, shape multi-stakeholder public-private collaboration to shape new industrial strategies, and track 

progress.

Readiness for 
the Future of 
Production: 
Country Profiles
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We will be working with 26 countries…

Finland

Poland

Germany

Italy

UK

Brazil

Argentina

USA

Mexico

Canada

South Africa

People’s Repuiblic 

of China

Kazakhstan

Russian Federation

Japan

Vietnam

Thailand

Republic of Korea

Australia

Sri Lanka
Ethiopia

Kenya

Saudi

Arabia

Singapore

Indonesia

India

26 countries have now joined 

the initiative, representing over 

75% global GDP and approx. 

85% of global manufacturing 

output.
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… with the guidance of a diverse Steering Committee

Alexey A. 
Mordashov

PAO Severstal

Arkady
Dvorkovich

Russian Federation

Geoffrey Qhena
Industrial 

Development 
Corporation

Joo Hyung Hwan
Republic of Korea

Marcos Pereira
Brazil

Nirmala 
Sitharaman

India

Shigenori Shiga
Toshiba 

Corporation
Tran Tuan An

Vietnam

Amitabh Kant
India

Arkebe Oqubay 
Metiku

Ethiopia
Greg Clark

United Kingdom
Klaus Kleinfeld

Arconic

Mateusz 
Morawiecki

Poland
Penny Pritzker

USA
Sigmar Gabriel

Germany

Ulrich 
Spiesshofer

ABB

Andrew  N. Liveris
The Dow Chemical 

Company

Baba N. Kalyani
Bharat Forge 

Limited
Gregory A. Hunt

Australia
Laurent Auguste

Veolia
Maxim Lobovsky

Formlabs
Petteri Orpo

Finland

Tarek Sultan Al 
Essa

Agility

Airlangga 
Hartarto

Indonesia

Apiradi 
Tantraporn

Thailand

Francisco 
Cabrera

Argentina
Johan C. Aurik
A.T. Kearney

Malik 
Samarawickrama

Sri Lanka
Navdeep Bains

Canada

Rod Makoske
Lockheed Martin 

Corporation

Tharman 
Shanmugaratnam

Singapore

Adan Mohamed
Kenya

Annette Clayton
Schneider 

Electric
Brian Ballard

Upskil

Ildefonso Guajardo 
Villarreal
Mexico

Majid  Al Qasabi
Saudi Arabia

Miao Wei
People’s Republic 

of China
Rob Davies
South Africa

Tatiana Valovaya
Eurasia Economic 

Commission
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Our Global Future Council on Production provides essential 
academic and civil society perspective

CO-CHAIR: Sharan Burrow
International Trade Union Confederation 
(ITUC), Brussels

Jagjit Singh Srai
University of Cambridge, United 
Kingdom

Tan Chorh Chuan
National University of Singapore, 
Singapore

Zhu Dajian
Tongji University, People's Republic of 
China

Finn Tarp
UNU-WIDER, Finland

Keun Lee
Seoul National University, Republic of 
Korea

Ann Bernstein
Centre for Development and Enterprise 
(CDE), South Africa

Sung-Mo Steve Kang
Korea Advanced Institute of Science and 
Technology (KAIST), Republic of Korea

Gerard Bos
International Union for Conservation of 
Nature, Switzerland

Marco Annunziata
GE, USA

Kamau Gachigi
Gearbox, Kenya

Mooyoung Jung
Ulsan National Institute for Science 
and Technology (UNIST)

Jennifer Morgan
Greenpeace International

CO-CHAIR: Subra Suresh
Carnegie Mellon University, USA

Andrew McAfee 
Massachusetts Institute of Technology 
(MIT), USA

Jun Ni
University of Michigan, USA

Demetri Psaltis
Ecole Polytechnique Fédérale de 
Lausanne (EPFL), Switzerland

José Manuel Salazar Xirinachs
International Labour Organization (ILO), 
Lima

Krystyn Van Vliet
Massachusetts Institute of Technology 
(MIT), USA

Deborah L. Wince-Smith
Council on Competitiveness
USA

Justin Lin
Peking University, People's Republic of 
China

Shankar Sastry
University of California, Berkeley, USA


