


Context Methodology

This survey was launched on behalf 

of the Global Lighthouse Network, a 

World Economic Forum Initiative in 

collaboration with Foxconn Industrial 

Internet, Johnson & Johnson, Koç 

Holdings, McKinsey & Company, 

Schneider Electric and Siemens.

McKinsey & Company designed, 

executed, and analyzed the survey 

responses. 

A company-level survey focused on Supply Chain Resilience, 

Workforce Enablement, and Data Infrastructure was sent to the 70 

companies representing 132 ‘Lighthouse’ factories that are members of 

the Global Lighthouse Network as of July of 2023. 30 companies 

responded to this survey. 

A site-level survey was sent to all 132 ‘Lighthouse’ factories that are 

members of the Global Lighthouse Network as of July 2023. This 

survey was focused on financial impact of ‘lighthouse’ use cases. 54 

sites responded to this survey. 

Respondents represent all global regions (EMEA, Asia, China, N. 

America, and LatAM) and all industry sectors (AI, CPG, PMP, Process 

industries)

Select responses were compared with benchmark data, for instance 

McKinsey’s Supply Chain Pulse survey and S&P 500 indices.
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Companies Sites
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Lighthouse companies represented in survey, 

# companies1 

Industry breakdown comparison, 

# of total sites

Global 

companies2 

Global 

sites

9

24

35

8

6

2

Survey responses

76

24

15

17

Lighthouse network

51 132

Advanced Industries (AI) Consumer Packaged Goods (CPG) Process industries Pharmaceutical and Medical Products (PMP)

1. n=51, Lighthouse companies with completed survey responses;      2. Global presence indicates companies with factories in more than 1 region
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Though they face the same 

challenges as others, 

technology foundations 

have enabled Lighthouses 

to react faster and more 

effectively

70% of Lighthouses reported supply chain and energy price risks, including raw material supply shortages, supplier delays, and shipping bottlenecks

80% of Lighthouses reported skills gaps and shortages, including retention and worker engagement challenges

85% of Lighthouses experienced dips in revenue of <10% even in the height of the pandemic. Only 14% of other manufacturers can say the same

Technology enabled lighthouses to do more than just increase inventory. Today 2/3 of Lighthouses have already implemented dual-sourcing and 

supply chain regionalization strategies, while less than 20% of other companies have done so

Lighthouses select new 

use cases based on 

business need … 

Since 2020, Lighthouses have built resilience by deploying with nearly 5 new use cases per company, with a specific focus on supply chain 

management (2 use cases) and data / IT resilience (~2 use cases)

Lighthouses are also taking a holistic approach to workforce enablement – 75% have implemented an advanced use case against each one of five 

workforce priorities: skill development, skill augmentation, work augmentation, experience and safety

… and a focus on 

technology that can help 

unlock speed and scale as 

the next horizon

Lighthouses increasingly developed in-house – particularly for AI / ML models where ~50% of use cases are developed in house  

This has helped accelerate implementation speeds for new use cases by 26% on average and by 49% for digitization technologies. 

Those who scale best – ‘Advanced Scalers1’ – pick one approach to implementation and stick with it, using ‘combination2’ approaches 11% less 

than non-scalers. They also make the most of Joint Ventures, using them 15% more often than ‘non-scalers’. 

Now, 82% of new use cases are being designed with scale as the first priority 

Business-based strategies 

are enabled by a strong 

foundation in people

Digital continues to be a strategic priority for lighthouses as 66% of lighthouses have made significant investments in digital to achieve lighthouse 

status, of which 88% have plans to continue to invest significantly 

61% of Lighthouses name Transformation Office and IIoT Stack as the two most important for successful transformation

On average, Lighthouses have created about 25 new digital roles per 1,000 Factory FTE to enable transformation, primarily Transformation leaders 

and Automation specialists to site operations teams, and Data scientists to analytics COEs

Most lighthouses – ‘advanced scalers’ in particular – hire onsite, with 71% of new FTEs (including IT and engineering FTEs) placed at the site location  

On average, Lighthouse sites realize 4-5x ROI over 5 years from their use cases, which take an average 10-20 months to implement

Lighthouses typically expect a payback period of 1 – 3 years, though this is typically faster for planning and procurement (~1 year) and slower for 

asset-related use cases (2-3 years)

And are calibrated on value 

capture expectations – not 

going too slow or too fast

1.    Companies with 3 or more lighthouse locations      2.    For example, development approaches that involve working with multiple partners such as vendors, academics, and in-house developers  
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Original question(s): (1) What were the main supply chain risks or shortages you experienced during the last 2 years due to the various supply chain challenges (COVID-19 crisis, semiconductor shortage, conflict in Ukraine, 

etc.) ? (2) What were the main workforce-related challenges you have experienced during the last 2 years?  

Please select your top 3 answers (2) 

Shipping & trans-

portation bottlenecks

Raw material 

shortages

Supplier delays

Drop in demand

Energy prices

Worker shortages

Surplus WIP

70%

66%

45%

38%

35%

31%

14%

EMEA AsiaX China North America LatAM Global

Workforce challenges faced by Lighthouse companies, 

% of respondents by region1

Skill gaps and

re-skilling needs

Labor shortage

Retention challenges

Health & safety

Worker engagement

and availability

Diversity and 

inclusion

Other

82%

70%

58%

39%

31%

12%

8%

Supply chain risks faced by Lighthouse companies, 

% of respondents by region1

95% of 

respondents said 

disruptions caused 

challenges in 

their footprint

86% faced 

internal, demand 

or supply risks

49% had major 

planning 

challenges 

surfaced by supply 

chain disruptions

McKinsey SC 

Pulse Survey 

Comparison

June 20232

92% of 

respondents said 

they lacked 

sufficient in-

house talent to 

implement digital 

ways of working

70% increased 

digital talent by 

hiring from 

external labor 

market instead of 

reskilling 

internally

McKinsey SC 

Pulse Survey 

Comparison

June 20232
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1.    n=30 Lighthouse company responses      2.    n=101, SC Risk Pulse Survey, data captured April-May 2023
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7%

14%

66%

4%

58%

24%
28%

2% 4%
7% 8%11%

19%

48%

85%

+71%

-54%

Lowest level of revenues experienced by quarter vs. 2019, distribution of Lighthouses by Industry1 and S&P Indices2 

Original question: Economic shock: Since the beginning of the COVID-19 pandemic, what was the lowest level of revenues that your company's lighthouse locations experienced relative to 2019 (total across all lighthouses)? 

Please provide answer on a quarter-over-quarter basis (for example: if your Lighthouses experienced their lowest revenues in Q1 2021, please calculate the value as Q1 2021 revenues divided by Q1 2019 revenues) 

1. n=27, number of Lighthouse company respondents 2. Industry-weighted S&P 500: n=176 weighted to match Lighthouse industry composition; S&P 500: n=416 excluding companies with incomplete reporting periods

Industry-weighted S&P 500 is a market-capitalized weighted index of 500 global manufacturing companies, adjusted to match industry composition of Lighthouse respondents:

Industry filters: excludes Real Estate, Financials & Communication Services; includes Automotive & assembly, Basic materials, Pharma & biotech, Consumer durables, Industrial & Electronics, Oil & Gas and CPG

Lighthouse weighting breakdown: 63% AI, 19% CPG, 11% Process industries, 7% PMP 

<10% change 10-20% 20-30% 30-50% >50% change

AI CPG Process ind PMP Industry-weighted S&P 5003 S&P 500
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Original question: Economic shock: Since the beginning of the COVID-19 pandemic, what was the lowest level of revenues that your company's lighthouse locations experienced relative to 2019 (total across all lighthouses)? 

Please provide answer on a quarter-over-quarter basis (for example: if your Lighthouses experienced their lowest revenues in Q1 2021, please calculate the value as Q1 2021 revenues divided by Q1 2019 revenues) 

Lighthouses: n=30, number of Lighthouse company respondents, August  2023; Other companies: n=101, number of respondents to McKinsey Supply Chain Risk Pulse Survey, May 2023

67%

19%

63%

39%

57%

16%

40%

14%

33%

11%

30%

16%

17%

8%

10%

7%

10%

7%

48%

34%

35%
45%

23%

29%

24%

36%

20%

67%

73%

51%

59%

34%

45%

32%

43%

27%

+48% +41%

In progress Complete

Dual sourcing of 

raw materials / 

qualifying new 

suppliers

Increasing 

inventory of 

critical products / 

components 

along the supply 

chain

Regionalizing 

the supply chain 

(sourcing, 

producing, 

distributing 

within the region)

Near-shoring of 

suppliers 

(sourcing from 

suppliers nearby 

production sites)

Backing-up 

production sites 

to create 

redundancy in 

production 

footprint

Change of mode 

mix (e.g., air, 

maritime, 

ground, etc.)

Near-shoring of 

production 

(producing in 

sites nearby 

customers)

Re-design of 

warehousing 

network

Increasing 

outsourcing of 

warehousing to 

a third-party or 

fourth-party 

logistics player

Comparison of strategic resilience actions implemented – Lighthouses vs. Other Manufacturers, % of total respondents
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6

24

24

24

8

7

4

2

3

2

4

11

3

11 3

Asset Management

Resource & Process Management

Quality

Workforce Enablement

Factory Use Cases

Supplier connectivity

Integrated planning

Customer connectivity

Fulfilment, logistics & material handling

E2E Supply Chain Use Cases

Product Development

Procurement

Product Use Cases

24

35

38

1

1

2

InsightsBreakdown of use cases by domain, average # of ‘advanced’ use cases per Lighthouse site

Details follow#

Original question(s): (1) This section will explore the digital use cases your site has implemented since 2020 to build resilience in the face of economic uncertainty. (2) This section will explore the digital use cases your site has 

implemented since 2020 to support workforce development and engagement in the face of economic uncertainty.

n=17, number of Lighthouse site respondents from Wave 9 with sufficient data to map full use cases

G L O B A L  L I G H T H O U S E  N E T W O R K

1 63 use cases in Workforce 

enablement specifically 

started pivoting to address 

key challenges like retention, 

skill gaps, and labor 

shortages

2 Of all ‘front office’ use cases 

cited for ‘top’ resilience 

impact, ~70% focus on the 

E2E supply chain

‘Back office’ use cases 

make up ~30% of all 

resilience use cases – with 

primary focus on 

cybersecurity and compliance

Developed by McKinsey on behalf of the Global Lighthouse Network



A mining organization implemented a Technical Training Center which has decreased time to 

train qualified manpower for new positions and made the workforce more versatile

Digital use cases deployed by lighthouses in support of key workforce priorities, average # of use cases deployed per site1

1.3

1.0

1.1

1.5

1.0

1.4

0.7

0.6

1.4

0.9

Skill

Development

Skill

Augmentation

Work

Augmentation

Worker

Experience

Safety

2.7

1.7

1.8

2.9

1.9

Developing Advanced

An automotive manufacturer implemented AR/VR to remote-connect experts to shop floor paint 

technicians, which is customized for individual areas of improvement reduced DPU and improved 

OEE

An international CPG organization is developing wearables to support training and upskilling, 

which has already helped improve OEE by 53%, reduce NVA by 56%, and reduce scrap by 26% at 

one site

A global industrial manufacturing organization implemented technology-enabled ergonomics 

assessments which reduced workplace musculoskeletal injuries and time for case evaluation 

by 83%

Overall, Lighthouses take a holistic approach to their workforce 

75% have an advanced or developing use case in all workforce priority areas

A renewable energy company implemented a digital engagement platform that encourages 

employees to share thoughts and challenges and leverages AI generated insights

A telecom provider is developing a digitally-enabled well-being monitoring and assessment tool, 

which has already improved productivity and reduced recovery time for employees

Original question(s):  This section will explore the digital use cases your site has implemented since 2020 to build resilience in the face of economic uncertainty. What is the maturity of digital use cases you have implemented 

across each strategic action? If no digital use case is implemented, please select "N/A."

1: n=383, number of Lighthouse company responses (n=30 companies)

G L O B A L  L I G H T H O U S E  N E T W O R K
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0.4

0.9

0.6

0.5

0.4

1.0

1.1

0.4

Procurement

Supply Chain

Manufacturing

0.2Compliance

Cybersecurity

2.4

0.7

1.70.3

Energy optimization and continuous improvement tool, which enables real-time 

deployment and price forecasting for individual plants

Digitally-enabled spend control tower which allows real-time visibility into the 

organization’s spend and enables data-driven decisions 

Real-time, digital supplier quality and performance management platform, which led to 

a 25% improvement in OTIF FY22-23 

Digitally-powered scans of suppliers’ financial health, which provide risk-scoring 

reports based on various internal and external data sources

Digitally-enabled scenario planning which improved forecast accuracy leading to 

reduced inventory days and excess production capacity

Robust technology stack and security compliance testing which minimized downtime and 

enabled rapid adjustments to demand

Digitally-powered scans of supplier information and generates automated alerts for 

information that may affect the business

Resilience-focused use cases implemented by Lighthouses, avg # of ‘advanced’ use cases per respondent1

Original question(s):  This section will explore the digital use cases your site has implemented since 2020 to build resilience in the face of economic uncertainty. What is the maturity of digital use cases you have implemented 

across each strategic action? If no digital use case is implemented, please select "N/A."

n=150, number of Lighthouse company responses (n=26 companies) 

Proactive Visibility

Risk Responsiveness

Active Mitigation
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Capability domain KPI category Average impact1

Productivity 10 – 30% OEE

10 – 20% Factory output

Resource & Process 

Management

Productivity 

Sustainability

15 – 30% Factory output

10 – 30% Energy consumption

Quality Productivity

Cost

25 – 30% Labor productivity

20 – 60% Quality cost

Asset Management

Workforce 

Enablement

Productivity 15 – 20% Non-value-added tasks

5 – 10% OEE

Integrated planning Agility 30 – 70% Lead time

15 – 30% On-time delivery

Customer 

connectivity

Cost 20 – 50% Quality cost

Supplier 

connectivity 

Productivity

Cost

20 – 50% Procurement efficiency

40 – 50% Quality cost

Fulfilment, logistics, 

& material handling

Productivity

Agility

15 – 60% Operating cost

25 – 50% Inventory

Most common technologies

IIoT automation and real-time control

IIoT automation and real-time control

AI / ML-based analytics

Visualization tools (e0g0, BI, Tableau)

IIoT automation and real-time control

Customer Portals

AI / ML-based analytics

IIoT automation and real-time control

RPA / workflow automation

Top use cases

 Next generation lights-out assembly

 Real-time OEE boosting platform

 Predictive maintenance 

 Facilities & energy management

 Yield analytics / process optimization

 Real-time process control

 AI-powered vision inspections

 In-process traceability and predictive modelling

 Connected worker platform enabling shopfloor collaboration

 AI-enabled skill building / training

 ML-enabled demand planning & replenishment

 E2E Agile Supply Chain Control Tower

 Self-service B2B portal with real time use behavior analytics

 Customer usage field analytics

 E2E AI-enabled supplier quality management on cloud

 E-kanban supplier delivery system

 Intelligent dispatching / call-off systems

 Fully automated inbound logistics

 Lights-out automated warehouse

 Analytics-driven predictive procurement

 Digital vendor ecosystem with spend intelligence engine
Procurement Productivity

Agility

25 – 30% Operating cost

5 – 10% Inventory

Original question: For the top 5 use cases you previously submitted to the expert panel, please provide insight on the approach you took to technology development and implementation

1. n=48, number of Lighthouse site responses (n=4 incomplete responses excluded)
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Resource & Process 

Management

Workforce 

Enablement

1.4x
Supplier 

connectivity

1.2x

1.9x

1.2x
Asset 

Management

4.6xQuality

Fulfilment, logistics,

mat’l handling

4.4x
Integrated 

planning

2.3xProcurement                    

2.0x
Customer 

connectivity

1.9x

9.3x

9.3x

4.7x

4.3x

4.2x

4.0x

3.9x

3.9x

3.1x

Avg Return on 

Investment (%)1

Avg: 2.3x (3-year) Avg: 4.8x (5 year)

3-year period 5-year period

Time to implement Distribution (months)2

0 5 10 15 20 25 30 35 40 45 50 55 60 65

Avg: 12

122.4

141.3

81.4

101.6

92.9

83.9

152.2

112.8

123.1

Avg: 2.7

Time to break-

even (years)Capability domain Median (months)

21

10

40

9

6

29

11

37

30

Avg impact size

(bps of site turnover)1

Avg: 28

Original question: For the top 5 use cases you previously submitted to the expert panel, please provide insight on the approach you took to technology development and implementation: (1) Time from design to full deployment 

(in months) (2) Approximate investment ($K USD) (3) Approx annual impact ($K USD)

1. n=109 use cases across n=52 Lighthouse sites with financial information shared in full;    2. n=208 use cases across n=52 Lighthouse sites with financial information shared in full 

‘Smart factory’ (material handling, asset and resource mgmt.) and procurement use cases typically have largest impact 

G L O B A L  L I G H T H O U S E  N E T W O R K
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4.9x
Statistical 

Analyses (29)

2.4x
AI / ML 

Approaches (77)

2.4x
Digitization 

Technologies (32)       

1.0x
Enterprise 

Integrations (11)

1.0x
Production 

Technologies (58)

0.8x
Worker 

Enabling (17)

9.8x

5.3x

4.9x

4.3x

2.6x

2.6x

Technology 

(total #)

Avg Return on 

Investment (%)1

Time to implement 

(months)2

62%

47%

52%

27%

49%

22%

100%

In-house Joint Venture Licensed Acquired Academia Combination

Implementation approach, % 

of total responsesTop focus areas 

1. Asset management

2. Quality

3. Resource & process management

1. Resource & process management

2. Quality

3. Asset management

1. Workforce enablement

2. Asset management

3. Quality

1. Asset management

2. Fulfillment & logistics

3. Supplier connectivity

1. Asset management

2. Resource & process management

3. Fulfillment & logistics

1. Workforce enablement

Avg: 28 0 10 20 30 40 50 90

3 year period 5 year period

Avg: 4.8x (5 year)Avg: 2.3x (3-year)

32

15

23

32

6

44

Avg impact size

(bps of site turnover)1

In house Avg: 49%

Original question: For the top 5 use cases you previously submitted to the expert panel, please provide insight on the approach you took to technology development and implementation: (1) Time from design to full deployment 

(in months) (2) Approximate investment ($K USD) (3) Approx annual impact ($K USD)

1. n=100, number of Lighthouse site responses (n=124 excluded for data incompleteness);     2. n=192, number of Lighthouse site responses (n=32 excluded for data incompleteness)
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Major investments 

in digital made

Minor investments 

in digital made

Supply chain was 

already digitized

1010

5 2

1

1

1 1 -

P
a
s
t 

in
v
e
s
tm

e
n

ts

No plans to invest in digital Plans to somewhat invest

in digital

Plans to significantly invest

in digital

Future plans to invest

Past and future plans to invest in digital, # of responses

Original question(s): 1. Have you invested in digital technologies for your supply chain in the past two years? Please select one answer.  

2. Are you considering further increasing investment in digital technologies for your supply chain? Please select one answer. 

n=30, number of Lighthouse company respondents

Developed by McKinsey on behalf of the Global Lighthouse Network



6

8

13

6

Transformation

Office

IIoT

Stack

Tech

Ecosystem

Agile

Approach

Digital

Studio

IIoT

Academy

Top ranked digital enablers, # responses

Fully deployed modern IIoT architecture 

designed for most advanced use case 

development and scale-up in place 

Global tech ecosystem with strategic-level 

collaborations in place

Frequent iterations, MVP (minimum viable 

product)-driven agile development with scrum 

masters in place 

Spaces dedicated to development teams (e.g., 

data scientists, ERP engineers and IIoT 

architects), teams led by agile coach

Enterprise-wide transformation office in place 

with bankable plan and quarterly targets to 

drive 4IR implementation across the company

Comprehensive 4IR capability building 

program using effective learning methods 

(e.g., gamification, VR/AR) to upskill and 

reskill workforce at scale 

Enabler type Definition

InsightsLeast important Most important6 5 4 3 2 1

1

2 These enablers are accelerating 

deployment time for new use 

cases

• ~80% of Lighthouses said they 

can now deploy new uses cases 

in 6 months or less, and

• ~30% said they can deploy new 

use cases in 3 months or less

1

2

Original question: Please click and drag to rank which enablers have been most critical to achieving impact across your lighthouse locations (1 being the highest)

n=27, number of Lighthouse company responses

G L O B A L  L I G H T H O U S E  N E T W O R K

70% name Transformation 

Office as a top 2 enabler

52% name their IIoT tech-

stack as a top 2 enabler

Developed by McKinsey on behalf of the Global Lighthouse Network



4IR Transformation capabilities added by domain, # FTEs added per 1,0001

Local site 

operation

s team

IT team / 

Corporate

COE at 

‘lead’ 4IR 

site

Other

1.1

0.9

2.9

0.1

4.9

0.7

0.1

0.6

0.1

1.5

Cyber-

secutiry

0.8

0.9

0.5

0.3

2.5

Automation 

specialist

2.3

0.4

1.0

0.0

3.7

Data 

engineers

0.9

0.5

1.1

1.1

3.6

Business 

trans-

lators

0.6

0.1

1.4

0.0

2.0

Product 

managers

1.1

0.9

0.9

0.4

3.3

Agile 

coaches

0.5

0.2

0.6

0.0

1.2

2.4

0.2

1.2

0.1

Trans-

formation 

leaders

3.9

Other

0.6

0.0

0.0

0.0

0.7Total

11.1

4.1

10.2

2.1

Total

27.5

Business 

owner Sub-total

5.3

1.5

4.7

0.6

11.9

Data 

scientist Sub-total

5.1

2.7

5.5

1.5

14.7

Business Technical

Less FTE More FTE

Original question: What are the roles that you have added over the past 2-3 years to enable digital transformation across your lighthouse site(s) and corporate teams?

Please input the # of FTE hired to support digital transformation specific to your lighthouse site(s), based on what function they were hired into

n=30, number of Lighthouse company responses with >150 declared FTEs

G L O B A L  L I G H T H O U S E  N E T W O R K
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1. n=22, number of Lighthouse company responses with >150 declared FTEs (n=8 excluded for data incompleteness);      2.     Scalers are Lighthouses that have scaled use cases to 3 or more sites (n=9)

6

2

1

4

5

1

3

Local site 

operations team

0

COE at a 

‘lead’ 4IR site

IT team / 

Corporate

Mixed

10

5

3

4

Scaler 2 Non-Scaler

1

2

3

1 Scalers in particular are adding 

FTE to onsite locations and 

addressing site-specific 

capability gaps

2 Non-scalers, on the other hand, 

have added FTE to individual 

COEs or transformation centers 

(e.g., HQ), and deployed these 

resources in support of other 

locations

Dominant areas are determined by 

the largest % share of FTE added to 

support the transformation

Lighthouse companies based on primary location of hired FTE, 

# of responses1

3 The minority of companies 

take an IT-led approach, often 

due to high variability of IT 

systems and/or manufactured 

products across the production 

network 

Insights

Original question: What are the roles that you have added over the past 2-3 years to enable digital transformation across your lighthouse site(s) and corporate teams?

Please input the # of FTE hired to support digital transformation specific to your lighthouse site(s), based on what function they were hired into

G L O B A L  L I G H T H O U S E  N E T W O R K
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Implementation approach by Wave (all use cases)1, % 

of total2 

38%

31%

12%

19%

48%

19%

2%

8%

3%

21%

50%

14%

5%

3%

2%

27%

In-house

Joint Venture

Licensed

Acquired

Academia

Combination

0%

0%

+12%

-17%

+8%

Waves 1-3 (2018-2019) Waves 4-6 (2020-2021) Waves 8-10 (2022-2023)

36%

36%

7%

21%

48%

28%

4%

20%

+12%

-8%

2

1

AI Models Implementation approach by Wave, 

% of total3 

1 76% of all combination approaches 

involve in-house development, 

supplemented by a single other 

method (e.g., JV, licensed)

Over time, lighthouses have added 

capability to design for in-house 

customizations on externally 

developed applications 

Lighthouses are building in-house 

capabilities, moving away from joint 

ventures towards combo-approaches

2 Share of in-house development 

continues to increase, driven in 

part by a 12p.p. increase in-house 

capabilities to develop analytical AI 

models, which make up 25% of total 

use cases

This trend is likely to continue as 

Lighthouses leverage these 

capabilities to scale learnings and 

skills across the production network

Insights

1. Wave 7 was excluded to remove COVID outliers (i.e., AI Models = 60% in-house);  2. n=153, number of Lighthouse company responses; 3. n=39, number of Lighthouse company responses; excludes Waves 1-3 (n=6, limited data)

Original question: For the top 5 use cases you previously submitted to the expert panel, please provide insight on the approach you took to technology development and implementation 
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Advanced use case implementation speed, average months to implement by Wave1

13.0

11.3

13.8

10.3 10.0

7.9

10.8
9.9

7.1

AI / ML Approaches Production Technologies Digitization Technologies

-17%

-12%

-49%

6 16 33 9 22 11 4 11 9

x # of use cases Waves 1-3 Waves 4-6 Waves 8-10

AI / ML deployment speed is improving, but 

remains high due to time required to build and 

train new models

Speed to deploy production technology (e.g., 

robotics) is improving, but remains high due to 

procurement time and implementation planning 

requirements (e.g., shutdowns for line overhauls)

Digitization speed has increasingly 

accelerated, as Lighthouses increase in data 

maturity, availability, and connected IT/OT 

infrastructure across the shop floor

1. n=121, number of Lighthouse company responses (n=24 excluded for Wave 7 COVID outliers)

Original question: For the top 5 use cases you previously submitted to the expert panel, please provide insight on the approach you took to technology development and implementation: (1) Time from design to full deployment 

(in months) (2) Approximate investment ($K USD) (3) Approx annual impact ($K USD)
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Implementation approach by 4IR technology and network scale, % of total responses1 

Scaler2 Non-Scaler

43%

23%

9%

4%
2%

19%

54%

9%

1%

4%

1%

30%

In-house Joint Venture Licensed Acquired Academia Combination

-11%

+15%

-11%

21

2

1

Scalers do less combination 

approaches than non-scalers, 

sticking to either in-house or JV

Scalers are more effectively 

leveraging the technology 

ecosystem and bringing on third 

parties than non-scalers:

71% of combinations are in-

house + licensed or in-

house + JV (vs 52% for non-

scalers)

For scalers, these 

partnerships account for 14% 

of all use case 

implementation approaches

23% of scalers take a JV 

approach, +15% more than 

non-scalers

Insights

1. n=181, number of Lighthouse company responses (n=31 excluded for data incompleteness);      2.    Scalers are companies that have scaled 4IR to 3 or more sites that have been recognized as Global Lighthouses

Original question: For the top 5 use cases you previously submitted to the expert panel, please provide insight on the approach you took to technology development and implementation 
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Scalability Foundation 

for analytics

Security Speed / latency Integration with 

existing system

Compliance and 

data traceability

Cost Other

82%

61%

43%

32% 32%
29%

18%

4%

EMEA

AsiaX

China

North America

LatAM

Global

Top factors influencing data strategy, % of responses by region1

1.  n=150, number of Lighthouse company responses

Original question(s): (1) What were the top three factors that influenced your decisions on data strategy including management, storage, and infrastructure? Please click and drag to rank-order these options (2) For the top 5 use cases you previously submitted 

to the expert panel, please provide insight on the approach you took to technology development and implementation: (3) Time from design to full deployment (in months) (4) Approximate investment ($K USD) (3) Approx annual impact ($K USD)
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Appendix

Appendix: Company-level survey additional insights
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Shipping & 

transportation 

bottlenecks

Raw 

material 

shortages

Supplier 

delays

Drop in 

demand

Energy 

prices

Worker 

shortages

Surplus WIP

20

19

13

11

10

9

4

Shipping & 

transportation 

bottlenecks

Raw 

material 

shortages

Supplier 

delays

Drop in 

demand

Energy 

prices

Worker 

shortages

Surplus WIP

20

19

13

11

10

9

4

EMEA AsiaX China North America LatAM GlobalAI CPG Process ind PMP

Business needs solved by 4IR technologies 

By industry, # responses1 By region, # responses

1. n=86, number of Lighthouse company responses

Original question: What were the main supply chain risks or shortages you experienced during the last 2 years due to the various supply chain challenges (COVID-19 crisis, semiconductor shortage, conflict in Ukraine, etc.) ?

 Please select your top 3 answers
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Sub-total

Raw material supply 

shortages

Suppliers delays and 

underperformance

Shipping & tranpor-

tation bottlenecks

Worker shortages and 

attrition

Energy price 

increases and 

volatility

Drop in demand

Surplus WIP & final 

inventory beyond 

storage capacity

Strategic actions, # responses1 

4858 9 92735 15 1128

821014 3 178 2 27

58811 1 346 3 24

1215 2 3710 5 28

4277 1 034 2 15

3255 1 123 0 23

55 1 133 2 11 39

11 0 011 1 10

88

12

Sub-total

Dual 

sourcing 

of raw 

materials

57

14

7

12

6

7

8

3

Capacity 

enhance-

ment

56

14

9

12

6

3

9

3

Increasing 

inventory of 

critical

Near-

shoring of 

suppliers

Region-

alizing the 

supply 

chain

Backing-up 

production 

sites

Change of 

mode mix

Near-

shoring of 

production

Other 

(please 

explain)

Re-design 

of ware-

housing 

network

Increasing 

outsourcing 

of ware-

housing

Business risks, 

# responses

In a recent 

survey of 

manufacturers, 

only 19% 

reported 

implementing 

dual sourcing 

strategies, and 

39% reported 

increasing 

inventory 

(Source: 

McKinsey 

Supply Chain 

Pulse Survey, 

2023)

1. n=353, number of Lighthouse company responses

Original question(s): 1. What were the main supply chain risks or shortages you experienced during the last 2 years due to the various supply chain challenges (COVID-19 crisis, semiconductor shortage, conflict in Ukraine, etc.)? Please select your top 3 

answers. 2. Which of the following options (if any) have you already taken or initiated since the beginning of the COVID-19 pandemic to increase your supply chain resilience? Please select all that apply.
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54

18

46

46

36

25

25

14

25

21

21

21

46

39

21

25

14

11

11

14

36

11

18

36

36

18

39

25

39

32

39

36

32

43

36

43

43

32

36

39

25

9

21

29

7

18

11

21

18

21

18

29

29

4

11

11

11

18

29

14

18

14

36

18

11

29

25

29

29

21

21

14

18

7

14

25

21

36

25

36

43

55

Compliance and safety hotlines, including response automation

0Tech stack / robustness and compliance testing

Cybersecurity issue reporting / automation

Supplier permissions and controls process on IP sharing.

Data security regulations mapping

Just in case’ purchasing enablement

Digitally enabled spend control tower

Early warnings/disruption scans

Digitally-enabled scenario planning

Risk event forecasting

Proactive supplier ESG metrics monitoring

Supplier quality and performance management

Risk-informed category management (near-shoring, dual sourcing)

Rapid supplier qualifications + onboarding

Scanning for critical activity or news

Digitally-powered, ongoing scans of supplier financial health

Tier-n visibility for risk identification

Supplier news scanning and alert systems

Digitally-powered, ongoing scans of supplier financial health

Other

100% =

28

28

28

28

28

28

28

28

28

28

28

Energy optimization / demand management to mitigate price volatility

28

28

28

28

28

28

28

28

22

28

Use caseCategory

Manufacturing

IT

Procurement

Risk

Supply chain - 

management

Supply chain - 

planning

Financial

Other

Advanced Developing Nascent N/A

Maturity, % of total responses1

1. n=28, number of Lighthouse company responses

Original question(s): 1. What is the maturity of digital use cases you have implemented across each strategic action? If no digital use case is implemented, please select "N/A“

2. Select use cases to deep dive in next section. Please select up to 5 Highest Impact use cases
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Skill gaps 

& re-skilling 

needs

Labor 

shortage

Retention 

challenges

Health 

& safety

Worker 

engagement 

and 

availability

Diversity 

and 

inclusion

Other

21

18

15

10

8

3
2

Skill gaps  

& re-skilling 

needs

Labor 

shortage

Retention 

challenges

Health 

& safety

Worker 

engagement 

and 

availability

Diversity 

and 

inclusion

Other

21

18

15

10

8

3
2
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Workforce challenges

By industry, # responses1 By region, # responses

1. n=77, number of Lighthouse company responses

Original question: What were the main issues you experienced with your workforce during the last 2 years due to the various global events (COVID-19 crisis, conflict in Ukraine, etc.) or other reasons?

 Please select your top 3 answers
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57

25

18

32

43

29

25

61

36

29

36

32

32

54

57

36

29

36

29

43

29

43

25

36

25

39

25

29

21

21

39

36

29

71

4

11

11

18

7

14

18

14

11

25

32

32

29

7

7

18

36

29

7

32

21

14

21

4

14

18

18

Wearables to support training / upskilling

Mixed reality training programs

AI-powered digital assistants

Digital hiring and HR tools

Digital accessibility tools

Digitally enabled well-being monitoring / assessment

Workstation devices and mobile devices

Tech-enabled SOP compliance monitoring

Technology-enabled ergonomics improvement  (e.g., co-bot, exoskeletons)

Risk / hazard monitoring and notifications

AR/VR to remote-connect experts / technicians to shop floor

Remote quality inspections by expert QA personnel

Digital work instructions to support production / assembly process

Workforce engagement platforms (e.g., Idea generation, recognition)

Frontline-accessible low / no code solutions for new app creation

Other

100% =

Digitally enabled field/remote training

28

28

28

28

28

28

28

28

28

28

28

28

28

28

28

14

28

Advanced Developing Nascent N/A

Upskilling

Inclusivity

Safety

Remote 

connection

Operational

Other

1. n=28, number of Lighthouse company responses

Original question(s): What is the maturity of digital use cases you have implemented for each strategic action? If no digital use case is implemented, please select "N/A“

2. Select use cases to deep dive in next section. Please select up to 5 Highest Impact use cases
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Scalability Foundation 

for 

analytics

Security Speed / 

latency

Integration 

with 

existing 

system

Compliance 

and data 

traceability

Cost Other

23

17

12

9 9
8

5

1

Scalability Foundation 

for 

analytics

Security Speed / 

latency

Integration 

with 

existing 

system

Compliance 

and data 

traceability

Cost Other

23

17

12

9 9
8

5

1
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Data strategy influencing factors 

By industry, # responses1 By region, # responses

1. n=150, number of Lighthouse company responses

Original question: What were the top three factors that influenced your decisions on data strategy including management, storage, and infrastructure? Please click and drag to rank-order these options
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# Number of survey responsesConnected / integrated value chain data, % total responses by industry and type1

Consumer/ 

market intelli-

gence data

Product 

design/dev

Raw 

material 

pricing

Demand 

forecast

17 53 50 47 478770 100

Supply 

planning

Production 

and energy 

data

Sales 

orders

Consumer 

consump-

tion

60 55 45 4020 6570 100 20

20 60 40 60 010080 100 5

3

Industry

Survey 

average

AI

CPG

Process 

industries

PMP 2

Insufficient data for analysis

1. n=30, number of Lighthouse company responses

Original question: Connected data: what data from across the value chain are integrated into the local data platforms of your Lighthouse factories? Please check all that apply
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Supplier information types and real-time visibility breakdown, % of respondents1

8%

47%

44%

100% = 36

7%

43%

14%

7%

14%

14%

100% = 14

Information shared Information received in real time from suppliers

Real-time Push Pull More than 90% 70-90 50-70 30-50 Less than 30% None

1. n=36, number of Lighthouse company responses

Original question(s): (1) With what frequency and approach do you share information with suppliers (via supplier portal or other platform)?

(2) Across what percent of your supply base is supplier production, quality, and shipping data integrated in near real-time into your company's data systems and platforms? 
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