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Generative Artificial Intelligence (GenAI) has established itself as a key catalyst for digital 
transformation and is increasingly shaping many aspects of our economy. The impact spans 
across all business functions, fundamentally changing the way we communicate, interact, 
analyze, and innovate.

In the industrial manufacturing industry, GenAI demonstrates significant potential as a driver 
of innovation and competitiveness. The range of applications is remarkably broad, from 
optimizing development processes and recommending actions for predictive maintenance 
to conducting complex data analyses for strategic decision-making.

The continuous evolution of GenAI-based solutions enables industrial manufacturers to 
respond more flexibly to market dynamics and strengthen their market position. GenAI is 
no longer seen merely as a supporting tool but as a critical competitive advantage in an 
increasingly dynamic industry landscape.

To explore the diverse opportunities GenAI offers for enhancing profitability, VDMA Software 
and Digitalization and Strategy&, PwC’s global strategy consulting business, have combined 
their expertise. The result is an in-depth study based on the analysis of 45 potential GenAI 
use cases and insights from a survey of 247 industrial manufacturing companies in Germany, 
Austrian and Switzerland.  
 
This study examines: 

•	 The transformative potential of GenAI on profitability of companies

•	 The most promising application scenarios with the greatest impact

•	 Strategic approaches for successfully integrating GenAI into business processes

The analysis covers key aspects such as the current significance and future development 
paths of innovative GenAI applications, the evolution of required skill sets, the transformation 
of the workplace, and the potential for forward-looking business models in the context of a 
value-driven manufacturing industry.

We hope this study provides you with valuable insights. Leverage these findings to drive 
the future-oriented integration of GenAI in your company and sustainably enhance your 
competitiveness and profitability.

VDMA Software and Digitalization and Strategy&

FOREWORD



Can GenAI bring IM back on the growth track?

1 https://www.pwc.de/de/industrielle-produktion/maschinenbau-barometer.html

 
Industrial Manufacturers face the urgent task of increasing their profitability. While costs have 
risen over the past two decades, opportunities now arise to revive productivity growth and 
strengthen competitiveness. 

•	 Up to 2010, new technologies and lean manufacturing innovations had delivered two 
decades of more than 30% productivity growth.

•	 	Since 2010, technologies such as Smart Manufacturing and Industry 4.0 have emerged but 
have not yet fully realized their impact in the industry. Productivity per employee has barely 
changed since 2015 and has only risen around 5% since 2010; however, the foundation 
for further development opportunities in the sector has been laid.

•	 Despite the productivity stagnation, factor cost has increased by 27%, further challenging 
the overall margin situation

•	 The PwC Maschinenbau-Barometer survey from December 2024 shows that 65% of 
executives are now pessimistic about the development of the German economy in the 
upcoming months and only 10% optimistic. Generative Artificial Intelligence (GenAI) is 
seen by 52% as a potential game-changer for the industry to drive this development 
forward.12

EXECUTIVE SUMMARY

The main challenge is integrating 
technologies like GenAI into 
the business strategy to restore 
efficiency and profitability.
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•	 Strategy& has evaluated 45 real-world GenAI use cases in industrial manufacturing, finding 
that use cases are most potentially valuable in the core processes of the organization 
(E.g. showing an operating margin uplift potential of 1.7 percentage points in Research & 
Development and 2.4 percentage points in Sales) – not in the support functions, where 
they have most commonly been introduced to date.

•	 	All 45 use cases show an operating margin uplift potential of a total of 10.7 percentage 
points if these GenAI use cases are successfully implemented. This would result in an 
increase of €28bn in total profit for the manufacturing industry in Germany according to 
current status.

•	 To identify the level of implementation, 247 manufacturers from Germany, Austrian and 
Switzerland have been questioned together with the VDMA Software and Digitalization.

•	 The results show, that for most manufacturers, the current focus lies on opportunistic 
use cases in support functions that will not yet deliver the full potential evaluated. These 
opportunistic use cases will be standard industry-wide and therefore do not have the 
potential put industrials in a differentiating market position and competitive advantage. 

•	 Companies should assess/categorize whether use cases are ‘game changers’, which 
have the highest impact because they address a large share of the profit and loss (P&L), 
‘must haves’, which have the potential to improve profitability in several areas across the 
value chain, or ‘hyped’, because the support processes they address account for such a 
limited share of the P&L. 

•	 Manufacturers should make a strategic choice on the depth of GenAI integration in their 
own future operating model (incremental business process enhancement vs. business 
model reinvention).

•	 Leveraging the collaboration with external partners (e.g. from the VDMA Software and 
Digitalization member network) and deploying existing language models is the way 
to reach quick wins, however differentiating GenAI capabilities (e.g. with the proven 
Strategy& Incubator approach) need to be built to make profitability impact sustainable.
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Why is profitability falling? 
 
Over the last five years, gross profit in industrial manucaturing in Germany, Austrian and 
Switzerland has been falling. At the same time costs have been rising while productivity 
growth has slowed. This is a malaise that has affected a broad spectrum of industrial 
manufacturing companies, from Industrial vehicles to machinery and equipment to 
automation technology (see Exhibit 1 and 2, next page). 

Section 1 

Exhibit 1

Profitability is falling in European industrial manufacturing

Gross profit development (in % of revenue)

Industrial 
manufacturing overall

Industrial 
vehicles

Machinery and
equipment

Automation 
technology

2018 2023

32.2
29.4

2018 2023

25.9 25.4

2018 2023

46.2
43.3

2018 2023

36.1
32.8

-9%
-9%

-2%

-6%

Source: Strategy& analysis of representative industrial manufacturing companies with headquarters in Germany, Austria and Switzerland (n=117, period 2018–2023) 
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In the last decades industrial manufacturers have been able to increase productivity and 
profitability through innovations in organization and technology – first by e.g. implementing 
lean manufacturing and enterprise-wide resource planning, and then by the introduction of 
automation and robotics.

These innovations have been productivity game changers, with the lean manufacturing era 
delivering productivity growth of over 30% during 1990-2002, followed by another decade 
of over 30% productivity growth thanks to the applications of automation solutions and robotics.

The implementation of Smart Manufacturing and Industry 4.0 has proven to be challenging 
in practice. Many companies have worked on finding the optimal balance between investments 
and measurable benefits for revenue and profitability, with results varying. Productivity per 
employee has barely changed since 2015 and has only risen around 5% since 2010  
(see Exhibit 3, next page).

Exhibit 2

Main reasons for profit decline

0
50

100
150

Unit cost

Topline

Productivity

Stagnating sales
Drivers: Low market growth in Europe 
and global demand shifts

 Index revenue development industry

Stagnating productivity
Drivers: Lack of capitalization from 
technological advancement, such as 
Digitization and robotics

Index labor productivity per employee 
(domestic)

Rising labor costs
Drivers: Labor scarcity and 
high employment rates

 Index unit labor cost per capita (domestic) 105.7 104.6

2018 2023

0
50

100
150

102.0 120.0

2018 2023

0
50

100
100.0

20232018

82.2

-18%

Profit

+18%

-1%

Source: Strategy& analysis of representative industrial manufacturing companies with headquarters in Germany, Austria and Switzerland (n=117, period 2018 -2023), Federal 
Statistical Office of Germany (Destatis), as of: 13.08.2024 (Index: 2018 = 100)
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The productivity-cost equation 
Productivity growth rates is only one driver of profitability rates. Costs, and particularly labor 
costs, are equally significant. And while productivity growth has been falling in recent years, 
labor costs have been rising. 

In the period 1995-2010, productivity grew at 41% while labor costs only grew at 6%, producing 
consistent improvements in profitability for many industrial manufacturers. However, since 2010 
that situation has reversed, with productivity growing at 11% while labor cost increases have 
outstripped productivity gains, growing at 22%, double the rate of productivity improvement 
(see Exhibit 4, next page).

As a result, the rate at which industrial manufacturers create wealth has fallen precipitously. 
This amounts to a profitability problem in the heartland of European manufacturing.

Exhibit 3

Productivity gains in industrial manufacturing

Labor productivity per employee (domestic)

50

60

70

80

90

100

110

120

130

19951991 2000 2005 2010 2015 2020 2024

Lean manufacturing, enterprise 
resource planning

Index

Automation, robotics

COVID-19

Financial crisis

Industry 4.0, smart manufacturing

+33%

+33%

+5%

Note: Labor productivity: Gross domestic product resp. gross value added (price adjusted, chain-linked index 2020 = 100) per hour worked by persons in employment 
Source: Federal Statistical Office of Germany (Destatis), as of: 13.08.2024 (Index: 2015 = 100)
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Exhibit 4

Productivity development in manufacturing

Productivity versus cost

Labor productivity per employee (domestic) Unit labor costs per capita (domestic)

Factor 0.5

60

70

80

90

100

110

120

130

140

50
1991 1995 2000 2005 2010 2015 2020 2024

Labor cost 
index

Productivity index

Index

+22%

+11%
+6%

+41%

Factor 7

Source: Federal Statistical Office of Germany (Destatis), as of: 13.08.2024 (Index: 2015 = 100) 

Generative AI is far more than just a technological 
trend for the manufacturing industry – it is becoming 
a strategic tool to thrive in a global market facing 
increasing pressure on margins and supply chains.”  
 
Bernd Jung, Senior Partner and Industrial 
Products Practice Lead Europa,  
Strategy& Germany
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A path to productivity recovery? 
Unsurprisingly, manufacturing companies are extensively looking for ways to change the 
productivity trend and return to profitability growth. For many, the emergence of GenAI with 
applications throughout the manufacturing process seems to offer just such a turnaround 
opportunity. 

Whether these expectations are realistic and how industrial manufacturers can avoid profitless 
investment in GenAI applications, is the subject of this report.

Smart Manufacturing and Industry 4.0 have led to valuable insights in many companies. These 
experiences form a solid foundation for further development. The next promising step is to 
translate the insights gained into comprehensive process optimizations. This will unlock the full 
potential of these forward-looking concepts in widespread applications. So, companies should 
strategically plan how to use GenAI to drive profitability. It is a general-purpose innovation 
with potential applications right across the industrial process spectrum – but only some are 
also likely to produce returns on investment. 

Companies should therefore break down the broad GenAI opportunity into a top-down business 
strategy as well as bottom-up specific use cases and evaluate those use cases on an individual 
profitability-focused basis. And before they can do that, it is necessary to establish which broad 
industry trends are producing negative effects on both productivity and profitability, so that the 
GenAI strategy can be refined and targeted on the areas that matter most.

Key survey insight 

89%
of companies 
surveyed say GenAI 
is either important 
or very important 
for their future 
profitability
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Behind the industry trends: Pessimism and hope
 
More than half of the companies surveyed in December 2024 as part of the PwC Mechanical 
Engineering Barometer are becoming increasingly pessimistic about prospects for growth 
and profitability – but they also think that GenAI has potential to change the game. 

According to data from the German Statistical Office, the average expectation on GenAI impact 
of manufacturing executives is to add a significant productivity growth on an annual basis 
between now and 2030, effectively returning the industry to the productivity growth rate enjoyed 
during the first decade of the millennium (see Exhibit 5).  

Section 2 

Exhibit 5

The impact of GenAI on profitability

Labor productivity per employee (domestic)

Index

70

80

90

100

110

120

130

2010 2015 2020 2024 2030

Productivity index

Key question: The upcoming produc-
tivity and profitability impact of GenAI 

?

Source: Federal Statistical Office of Germany (Destatis), as of: 13.08.2024 (Index: 2015 = 100)
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Industrial Manufacturing thrives on precision, 
efficiency, and profitability. Generative AI opens up 
new ways to accelerate processes, reduce costs, 
and increase value creation. Those who use it secure 
their future. Those who wait lose touch.“ 
 
Florian Klein, Referent of VDMA Software 
and Digitalization

This level of GenAI optimism amid pessimism about the future of industrial manufacturing  
in the upcoming months is confirmed by results from the PwC Maschinenbau-Barometer, a 
quarterly survey of 150 German industrial manufacturing executives. Over the last six quarters 
expectations of manufacturing have tended to decline, with 65% of executives now being 
pessimistic about the economic future in 2025 and only 10% optimistic. Growth expecta-
tions have been negative and declining over the last two years, and executives2 also report a 
consistent decline in capacity utilization. 

Against this outlook, the gradual rise in expectations of the change potential of AI in industry 
is understandable: 52% of executives now see AI as a potential industry game changer, the 
highest level in the last six years.3

Global trends spell challenges – and GenAI opportunities
Industrial Manufacturing is influenced by a variety of global trends, including the complexity 
of international supply chains, changing customer requirements in different markets, 
technological innovations, and geopolitical developments. To understand the ways in which 
new technologies like GenAI may prove effective at meeting these challenges, it is important 
to understand the trends that are shaping the manufacturing environment. 

Industrial manufacturing is by nature partially more exposed to global factors than national or 
regional ones. Industrial manufacturing has a global supply chain and customer base. It 
operates in markets that are fragmented but very competitive, making it difficult to counter 
cost increases through the classic strategy of consolidated buying power. And industrial 
manufacturing is heavily dependent on industries that are currently experiencing technology-
driven upheaval, such as the automotive industry. 

Against this background, we see ten global trends that all industrial manufacturers should 
confront; trends that define both the depth of the challenge but also the operational areas 
where new opportunities may emerge (see Exhibit 6, next page). 

2 https://www.pwc.de/de/industrielle-produktion/pwc-maschinenbau-barometer-q4-2024.pdf
3 https://www.pwc.de/de/industrielle-produktion/pwc-maschinenbau-barometer-q2-2024.pdf

Key survey insight 

79%
of companies are 
using or planning 
to use GenAI
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Exhibit 6

Ten trends and implications for the industrial manufacturing industry

Global trends 
in Industrial 

Manufacturing

Supply chain 
disruptions

Global 
competition

Technology
change

IT and data 
protection

Regulatory 
and political 
challenges

Environmental 
awareness

Rising 
service 
requirements

Labor 
shortage

Cost
increases

Economic 
uncertainties

Source: Strategy& analysis
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Economic 
uncertainties

Weakened global demand, driven by economic slowdowns, 
is restraining industrial growth. Capex limitations in customer 
industries are slowing market expansion.

Cost  
increases

Labor costs are rising, even in former low-cost regions, while energy 
and input prices continue to climb. The growing demand for green 
energy adds further financial pressures, prompting companies to 
seek cost-efficient as well as sustainable solutions

Labor  
shortages

A lack of talent especially in IT and engineering is hampering 
innovation and operational efficiency. Aging workforces in 
developed economies intensify the challenge.

Rising service 
requirements

Customer expectations for faster service lead times and higher parts 
availability are growing. Market-specific demands and new data-
driven services are increasing service complexity.

Environmental 
awareness

A rising awareness of environmental impact demands sustainable 
products and circular value chains. As customer requirements 
grow, industrial manufacturers have an opportunity to differentiate 
themselves in terms of environmental performance.

Supply chain 
disruptions

Supply chain instability, caused by crises and natural disasters, has 
become commonplace. Shortages and volatility require companies 
to strengthen resilience through multi-sourcing and local-for-local 
manufacturing approaches.

Global  
competition

Low-cost competitors are expanding globally, increasing pressure 
on European incumbents while trade barriers demand effective risk 
management and regional market adaptations to remain competitive.

Technological 
change

R&D and advanced manufacturing are essential for maintaining 
competitiveness. Companies must embrace technology as a 
differentiating capability to meet market demands and stay ahead  
of global rivals.

IP and data 
protection

Rising cyber threats and data theft are heightening the need for robust 
cybersecurity systems. Protecting internal and external data is critical 
to ensuring operational continuity and customer trust.

Regulatory and 
political challenges

Increasing conflicts with both regional and global dimensions 
are developing against a background of deglobalization. New 
opportunities in military projects offer some relief amidst the 
regulatory complexities.

 
In our survey in collaboration with VDMA Software und Digitalisierung, underlying this report, 
we asked industrial manufacturing companies how they are affected by these trends, and to 
what extent they believe GenAI can help them overcome the challenges that change presents 
(see Exhibit 7, next page):

The survey results show that many respondents see GenAI as a promising tool to effectively 
address some of the current challenges in the industry. So how can GenAI contribute to 
these and the overall target of profitability increase?
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Exhibit 7

Trend impact

Source: Strategy& and VDMA Industrial Manufacturing Survey; n=247 industrial manufacturing executives

Top industry trends

Shortage of 
skilled labor

Indicative influence on IM until 2030 
(in number of responses)

Relevance of GenAI to address them 
(as weighted sum)

Economic uncertainties

Global competition

Cost increases

Regulatory and 
political challenges

Rising service 
requirements

Environmental awareness

Supply chain 
disruptions

104

88

80

78

73

43

26

20

17

15.2

20.7

18.5

17.6

14.4

IP and data protection 22.1

21.6

17.6

16.2

Technological change 35 24.0
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As the data shows, survey respondents 
regard GenAI as a major contributor to 
solve or overcome the major negative 
industry trends. So how can GenAI 
contribute to these and the overall target 
of profitability increase?
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Section 3 

The real-world potential of GenAI
 
Neither Artificial Intelligence nor GenAI is new. The development of the fundamentals of what 
we know today as GenAI began in the 1970s; between then and 2010 the development of 
neural networks gradually increased the number of GenAI applications. Over the last fifteen 
years, the development of generative adversarial networks reached a turning point with 
the release of GPT2 by OpenAI in 2018, opening the floodgates to mass development and 
gradual adoption of GenAI applications for business (see Exhibit 8). 

Exhibit 8

Evolution of (Gen-)AI technologies

Sources: Strategy& analysis (2023)

1960 1980 2000 2020 2025f

E
xp

e
c

te
d

 im
p

a
c

t

Scientific research Mass application

Disruptive
scenario

Base
scenario

Isolated use cases

 

  

 

 

2020 – OpenAI launches 
GenAI GPT3

1956 – Dartmouth 
College “Birth of AI”

2022 – OpenAI 
launches ChatGPT

2024/2025 – New generation of 
GenAI as peak development

1997 – Computer Deep 
Blue defeats champion 
Kasparov at chess

2014 – Amazon launches 
intelligent virtual assistant Alexa 
that completes shopping tasks

2011 – Computer Watson wins 1st place in Q&A TV 
show Jeopardy; Apple launches Siri virtual assistant

2030f
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As the chart above (see Exhibit 8) shows, expectations around the transformative potential 
of GenAI are at their peak, and even the most disruptive future scenario is likely to fall 
slightly short of the sky-high potential identified today. Might GenAI instead follow the path 
of the base scenario, and play a much more minor role among the technology tools used by 
industrial manufacturers?

Usable real world business applications of GenAI have now been available for almost five 
years, creating a record of experience of implementations and outcomes that any business 
can access.

Key survey insight 

91%
of companies plan 
to invest in GenAI  
in 2025

The time to accelerate GenAI 
Implementation is now!

GenAI success isn’t about doing everything – it’s 
about doing the right things fast. AI incubators 
drive profitability by scaling the most impactful use 
cases, turning potential into results.” 
 
Florian Stürmer, Partner Digital and Technology 
Strategy, Strategy& Germany

19Strategy&   |   VDMA Software and Digitalization   |   GenAI in Industrial Manufacturing
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Is the industrial manufacturing sector ready? 
Our survey of 247 industrial manufacturers in Germany, Austria and Switzerland suggests that 
while companies in Europe’s manufacturing heartland have become increasingly interested 
in GenAI, this interest largely remains at the experimental or proof-of-concept stage. 
Information gathering and pilot projects are common – but adoption and implementation of 
an overall strategic approach to GenAI are (so far) still rare (see Exhibit 9).

Exhibit 9

Current adoption of GenAI in the industrial manufacturing industry

Source: Strategy& and VDMA Industrial Manufacturing Survey; n=247 industrial manufacturing executives
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The use cases assessed in this study
Looking again at the gap between the most disruptive scenario and the base scenario identified 
in the chart above, which use cases would allow industrial manufacturers to make the leap 
and achieve the maximum improvement to profitability by using GenAI? The values we have 
assigned to real-world implementations of GenAI in industrial manufacturing are based on an 
extensive evaluation of 45 use cases relevant to manufacturers, broken down into core function 
and support function use cases along an entire value chain (see Exhibit 10). 

Exhibit 10

Use cases along the IM value chain (core functions)

Source: Strategy& analysis
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The 45 GenAI use cases assessed for their impact on profitability have been evaluated for their 
relevance to optimization, creativity and social interaction. Optimization and automation 
implementations include predictive maintenance and event forecasting, process optimization 
through fine tuning of parameters, and automation of repeatable work packages. Creative 
real-time customizations, and recommendations for optimal materials. Conducting social 
interaction implementations through language/speech capabilities include generation of 
personalized solutions, automated handling of customer enquiries and customer need 
predictions (see Exhibit 11).

When we map the 45 GenAI use cases against the main P&L drivers of revenue, cost of 
goods sold and operating expenses, it is very noteworthy that although the use cases 
cover all dimensions of the industrial manufacturing chain, most address the optimization 
and automation of processes. Operating expenses in particular are most affected by GenAI 
implementations in process optimization, and the impact of GenAI implementations in the 
support functions category also tends to flow mostly to reduction of operating expenses. 

Exhibit 11

Use cases along the IM value chain (support functions)

Source: Strategy& analysis
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Additional use cases by product functionality might come up in the near future, however this 
report focuses on the use cases within the value chain shown. 

Overall, our financial modeling proves that GenAI use cases are most potentially valuable in 
the core processes of the organization, whether in service enhancement, product creation 
or automation of design, marketing and customer response functions. These core functions 
are where impacts will be felt in terms of revenue improvements, efficiencies in cost of 
goods sold, and operating expenses. And as these are the most expensive or the most cost 
intensive parts of the business model, making them more efficient naturally results in greater 
percentage gains in profitability. In contrast, support function implementations are only likely 
to impact operating expenses.  

GenAI use cases are most valuable for the company’s  
core processes.

The analysis underlines, companies should 
prioritize core function GenAI use cases 
over support function implementations for 
maximum P&L impact.  
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Use case implementation: Potential versus reality
Our survey with the VDMA Software und Digitalisierung of industrial manufacturers in 
Germany, Austria and Switzerland shows that so far, only a small proportion of industrial 
manufacturers have achieved fully rolled-out implementations of Gen AI use cases  
(see Exhibit 9, page 19). For example, in the case of core function implementations, the vast 
majority of companies do not have a fully rolled-out implementation in any of the use cases 
identified, and even in the most-used example of GenAI (answering customer enquiries 
through virtual assistants) only 6% of companies have achieved full implementation.

In the case of support functions, the reported rate of full implementation is higher, with 14% 
of companies having fully implemented GenAI in e.g. software development and testing for 
corporate IT, and 10% of companies having done so in creation and updating of IT policies.

This current rate of uptake and implementation of GenAI in industrial manufacturing appears 
to significantly under-exploit the profitability potential of the technology. To calculate the 
true potential of our identified use cases we have analyzed the P&Ls of over 200 industrial 
manufacturers to compare actual operating margin with potential operating margin with full 
implementation of our 45 GenAI use cases. Each use case has been analyzed in terms of its 
impact on specific P&L contributors, and the impacts are combined for each case  
(see Exhibit 12). 

Key survey insight 

29%
of companies have 
rolled out at least 
one GenAI use case. 

Exhibit 12

Expected profit potentials by implementation

Source: Strategy& and VDMA Industrial Manufacturing Survey; n=247 industrial manufacturing executives
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The profitability-potential analysis shows an operating margin uplift of 10.7 percentage points. 
Based on a total industrial manufacturing market size of €263.7bn4 in 2023 this would result 
in an increase of €28bn in total profit for the industry in Germany. And action is required – of 
the potential 10.7 percentage-point increase, only 0.74 percentage points would be captured 
if the current rate of use case implementation is maintained. The potential margin improvements 
could also be far higher in future as new GenAI use cases evolve.

Estimated P&L improvement from GenAI implementation derives from three main operational 
sources. Sales growth is driven by generating additional revenue through customizing and 
personalizing customer interactions, together with AI-assisted strategic pricing or general 
product functionality enhancement by GenAI. R&D efficiency is driven by reducing the time and 
resources required for specific steps in the development process (e.g. coding), but also by 
optimizing and facilitating selection of individual development projects and associated 
materials. Enhanced planning has a significant impact on production costs, supply chains and 
distribution by enhancing synchronization, reducing waste between the different elements of 
the supply chain and optimizing production processes in manufacturing companies. 

According to companies in our survey, the greatest impacts are expected in sales and 
marketing (by 53% of respondents) and in R&D (by 43% of respondents). This result is  
in line with our assessment of the P&L impact of GenAI use cases. However, survey 
participants expect higher potential in area of production and after sales than in planning 
compared to our P&L assessment (see Exhibit 13, next page). 
 
Just ten of our use cases account for 58% of the total margin improvement potential, and all 
ten focus on core functions (the ranges of profit margin improvement are due to different cost 
structures of sub-industries). This is a strong contrast to the current focus of companies which 
usually focus on use cases in support functions with low P&L impact.

Two use cases are calculated to offer more than 1% profit margin improvement each. They 
are ‘notification of changes in supply chain’ and ‘input-based development of product 
design’, due to the wide range of impact and the extensive share of the P&L they address. 

The use case with the highest impact is ‘notification of changes in the supply chain’, which 
addresses the inefficiencies in the collaboration between different functions such as 
procurement, manufacturing and planning, and the fact that the use case addresses large 
cost blocks such as material costs, production costs, and supply chain and distribution costs.

4 VDMA, Konjunktur 2024. Lage und Ausblick im Maschinen- und Anlagenabau https://vdma.org/documents/34570/4802648/Charts_D_
Jahres-PK+Konjunktur+2024-2025.pdf/529ec0ec-2ecb-1f12-125d-5a4c9830d9c6?t=1733818629385?filename=Charts_D_Jahres-
PK+Konjunktur+2024-2025.pdf

https://vdma.org/documents/34570/4802648/Charts_D_Jahres-PK+Konjunktur+2024-2025.pdf/529ec0ec-2ecb-1f12-125d-5a4c9830d9c6?t=1733818629385?filename=Charts_D_Jahres-PK+Konjunktur+2024-2025.pdf
https://vdma.org/documents/34570/4802648/Charts_D_Jahres-PK+Konjunktur+2024-2025.pdf/529ec0ec-2ecb-1f12-125d-5a4c9830d9c6?t=1733818629385?filename=Charts_D_Jahres-PK+Konjunktur+2024-2025.pdf
https://vdma.org/documents/34570/4802648/Charts_D_Jahres-PK+Konjunktur+2024-2025.pdf/529ec0ec-2ecb-1f12-125d-5a4c9830d9c6?t=1733818629385?filename=Charts_D_Jahres-PK+Konjunktur+2024-2025.pdf
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Exhibit 13

GenAI use case operating margin improvement

Source: Strategy& and VDMA Industrial Manufacturing Survey; n=247 industrial manufacturing executives
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With GenAI we have the ambition to significantly 
reduce our administrative efforts to gain more 
space for strategic work. We expect GenAI enabled 
new business models and an increased competitive 
advantage by taking a leading role in the use of 
GenAI technology.” 
 
Manfred Mießl, Head of Data Driven Applications 
and AI, Heidelberger Druckmaschinen AG
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The top ten use cases

1. Notification of changes 
in the supply chain

By automatically identifying changes in demand, transport, and 
supply chain disruptions, GenAI can suggest actions based on 
capacities and inventory data. It enhances demand forecasting 
accuracy by analyzing unstructured data to spot trends, 
sentiments, and events that influence demand.

2. Input-based 
development of product 
design/construction 
proposals 

GenAI enables the development of product designs, allowing 
for rapid iterations and visualization of prototypes. This process 
includes data generation, simulation, and automated test case 
generation.

3. Personalization 
according to data-based 
customer preferences

GenAI translates individualization requirements into changes of 
product designs, tailoring products to meet specific customer 
preferences.

4. Market analysis and 
recommendation of price 
adjustments

By processing large pools of historical and competitor 
benchmarking data, GenAI considers demand, capacity, and 
forecasting trends to suggest and optimize pricing. It also profiles 
customers to enhance engagement and conversion rates.

5. Robot communication 
for interaction with 
humans

Facilitating robots’ recognition and interpretation of human 
gestures and movements, GenAI enables more intuitive 
collaboration. Robots can perform tasks requiring strength  
or precision, working alongside humans.

6. Recommendations 
for material selection 
through product specs

GenAI rapidly analyses material parameters and requirements, 
providing suggestions based on historical data and current 
specifications.

7. Recommendations for 
planning adjustments 
based on demand trends

Improving demand forecasting accuracy, GenAI analyzes 
unstructured data from social media, customer reviews, and 
news articles to identify trends, sentiments, and events that 
influence demand.

8. Creation of perso-
nalized onboarding plans

By generating tailored onboarding plans, GenAI analyzes 
performance data and interprets employee needs, ensuring  
a customized onboarding experience.

9. Personalized product 
recommendations for 
customers

Delivering personalized product recommendations, GenAI 
creates profiles and provides real-time information and price 
predictions through rapid data analysis.

10. Identification of stock 
discrepancies

Assisting in inventory planning and procurement decisions, 
GenAI trains models on purchase history, order lead times,  
site locations, logistics, and transportation data.

Game changers, must haves … and hype
We have categorized use cases according to whether they are high P&L impact ‘game 
changers’, widely applicable ‘must haves’, or limited impact ‘hype’ use cases that have 
received more attention than their P&L impact deserves. 
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‘Game changers’ address a large share of the P&L and have high efficiency gain potential: 
They include notification of changes in the supply chain, input-based development of product 
design and construction proposals, and personalization according to data-based customer 
preferences. These are relatively high-effort, high-complexity implementations because they 
address core elements of the business operations. ‘Must have’ use case impacts are spread 
more widely across the value chain but have medium efficiency gain potential. They include 
recommendations for planning adjustments based on demand trends, and personalized 
product recommendations for customers. ‘Hyped’ use cases are of value but mostly support 
processes with a limited share of the P&L, meaning that even though significant efficiency 
gains (of up to 50%) are expected, the overall profit margin impact is limited.  
 
 

As discussed above, so far more of the use cases being implemented 
are in support functions such as IT. However, they are only 
addressing a small share of the addressable revenue/cost base. Our 
quantitative analysis proves that the real game changing use cases 
happen in the core functions, where 86% of the potential operating 
profit impact is expected.

Exhibit 14

Margin improvement and addressable cost base

1 Percentage of top line addressable or percentage of total cost addressable 
Source: Strategy& analysis
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The majority of use cases in the support functions only address a small share of the cost base, 
and inevitably have much lower margin improvement potential. This is the group we define as 
hyped. We can see from the survey results that companies started to implement them, but they 
are not bringing any major competitive advantage. To gain that, manufacturers need to go for 
the game-changing use cases which address a far greater share of the P&L and as a result, 
produce greater returns when it comes to profitability. In the middle are the ‘must have’ use 
cases, which we expect will be widely implemented in the next few years. They certainly offer 
profitability improvements but will not make your company a market leader. However not to fall 
behind, these use case need to be implemented anyhow (see Exhibit 14, previous page). 
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In this context, it is important to note that the positive impact of GenAI use cases on the P&L 
is expected to erode as market adoption increases. This means that the competitive advantage 
or efficiency gains that companies can achieve through early adoption of use cases will 
diminish over time as adoption progresses. Due to this erosion effect, the total expected 
potential is projected to decrease from 10.7 percentage points to 4.1 percentage points.

Wide-ranging training measures are essential to 
ensure that all employees in a company can familiarize 
themselves with GenAI and build up knowledge on 
how this technology can be quickly integrated into 
everyday working life to increase efficiency.“ 
 
Guido Reimann, Deputy Managing Director,  
VDMA Software and Digitalization
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Section 4 

Forming a GenAI strategy
 
The first chapter of this report outlined how the eras of Industry 4.0 and smart manufacturing 
have proved disappointing in terms of cost reduction and productivity improvement, with 
productivity largely stagnant since 2010 and profitability falling over the last five years. We 
therefore need to ask: What solutions does the era of GenAI offer, and how can the industry 
become more successful?

In retrospect, various technological innovations have been tested in recent years. This 
phase of exploration provided valuable insights into the potential of new technologies. 
Now, there is an opportunity to consolidate these experiences and develop a targeted  
top-down-driven strategy for GenAI implementations, considering the following aspects:

Key survey insight 

13%
of companies 
report GenAI pilots 
are used for the 
ideation of new 
business models  
or products.

Exhibit 15

Survey insights: Current hurdles for GenAI investments

Source: Strategy& and VDMA Industrial Manufacturing Survey; n=247 industrial manufacturing executives
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•	 The linking of individual projects, clear success metrics, and structured value management 
can increase efficiency.

•	 Strengthened cross-departmental coordination and solid data foundations offer 
opportunities to maximize the benefits of technological investments and further  
strengthen innovation power.

Similar to the trends and hypes of the past decades, GenAI also experiences various hurdles 
and investment barriers on the way to successful adoption and implementation.5 According 
to our survey, the top three hurdles currently are (1) lack of data and data quality, (2) lack of 
specialist skills and training opportunities, and (3) deficits in IT infrastructure and software 
sophistication (see Exhibit 15, previous page).  

To overcome hurdles and investment obstacles, it is crucial to first understand and then 
overcome these roadblocks. A top-down GenAI strategy with clear strategic imperatives is 
therefore needed.

A strong data foundation is the crucial base for all GenAI applications, containing a clear data 
governance and data quality as well as an overarching data management.

The strategy must define a target picture how GenAI will shape the future operating model 
on a range from incremental to disruptive. To avoid regulatory challenges a governance 
framework helps ensure compliance with regulations and GenAI ethics. Additionally, an 
incubator as an engine can provide guidance and the power for an effective and efficient 
use case delivery process. Trustful partnerships can form a strong lever to build the necessary 
workforce capabilities fast (see Exhibit 16).

5 Cf. for examples of successful AI adoption: https://www.pwc.com/gx/en/industrial-manufacturing/pdf/intro-implementing-ai-manufacturing.pdf

Exhibit 16

GenAI strategy framework

Source: Strategy& analysis
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To leverage these winning characteristics, companies have to define a GenAI strategy, 
requiring awareness of GenAI implications for the company and potential impacts on the 
organization. The GenAI implications can span across all parts of the company, ranging from 
new business models to process efficiency increases. The organizational impacts can also 
extend over development and production as well as company culture. Deriving from this, a 
target picture must be set for the key factors: Data and technology foundation, workforce 
capabilities, partnerships, regulatory and ethics, delivery set-up and process integration  
(see Exhibit 16).

This work will make clear how to set the target picture and what companies need to change 
to enable GenAI applications to reach their full potential. Companies are capable of setting 
clear business objectives with value-focused use cases, acting dynamically to achieve fast 
implementations, and creating the necessary data and infrastructure foundations for GenAI-
enabled change. 

To bring structure and value-oriented thinking to companies’ implementation programs, 
we follow a differentiated strategic approach, and defined three stages for the process of 
establishing a company-wide understanding of GenAI in the business:  

1.	 Form the top-down vision: Define a clear strategy with a vision for the the ambition  
level, targets for top and bottom-line improvements and align with stakeholders.

2.	 Set up an AI incubator structure and process: Define WHY, WHAT, and HOW the 
incubator evaluates and selects GenAI use cases and launches initiatives.

3.	 Track and manage implementation for impact: Start initiatives, review progress,  
halt underdelivering initiatives, and roll out on a broad scale. 

Exhibit 17

Define depth of GenAI integration

Source: Strategy& analysis
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Define the vision, identify the targets, dismantle the roadblocks
Every company must define their own individual top-down GenAI vision: They need to decide 
in which parts of the value chain and how holistically they want to integrate GenAI. There is a 
range between incremental changes resulting in small optimizations and a radical reinvention 
of the business model in which companies can define their ambition for each part of the 
value chain. Therefore, the top-down vision must be a specific and value-focused decision 
for each company, and not every process needs GenAI (see Exhibit 17).

To achieve the defined vision the GenAI strategy must align to the set ambition. Assessing 
the needs and potential of the key factors will help companies define the overall ambition 
for their GenAI strategy. For each key factor they must define a target picture and conduct 
assessments of the current maturity of their GenAI strategy to derive to identify the 
roadblocks and focus areas for GenAI implementations.

To overcome the roadblocks to GenAI implementation for tangible value, we believe that the 
creation of a GenAI incubator will prove invaluable. An incubator is an organizational structure 
charged with driving fast innovation, attracting talent, and accelerating the time to market for 
industrial manufacturing companies.  

Our client experience shows that companies cannot progress  
with current, standard capabilities. In fact, an incubator is a 
potential solution.

We prioritize our AI activities based on our employees’ 
user requests. If we see specific use cases, we train 
our SMS-GPT solution accordingly. In doing so, we 
build on the current AI solutions on the market and 
thus gain significant speed.” 
 
Roman Emonts-Holley, Project Manager 
Digitalization, SMS group GmbH
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Structuring a GenAI incubator
As part of the study, Strategy& developed a structured framework for designing a GenAI 
incubator, which supports the implementation of GenAI ambitions. This framework is 
designed to solve the issues industrial manufacturers and other industries face in 
formulating and activating their GenAI strategies, and it is shaped according to the  
answers to three key questions. 

Why
Define the GenAI missions 
and objectives to be 
accomplished

How
Define and create the 
human and technical 
capabilities demanded  
by the incubator

What
Define the scope and 
prioritization of the GenAI 
use case portfolio

The GenAI top-down strategic vision must be translated 
into clear objectives for the incubator: Examples 
include fostering innovation, accelerating adoption 
of new solutions, upskilling existing workforces to 
streamline processes, determining value pools and 
facilitating cross-functional collaboration for e.g. cost 
reduction potentials.

The required capabilities for successful incubator 
projects must be based on use case selection. 
Capabilities include value design, value delivery, 
human resources, strategy and steering, technology, 
and finance and legal capabilities. Partner 
collaboration structures must also be determined, 
according to whether the incubator maintains all 
capabilities in-house or whether an external incubator 
implements use cases externally, with a financial and 
legal interface to the manufacturer organization which 
steers the incubator’s work.

The use case portfolio must be selected, prioritized, 
and iteratively executed within the incubator. A ‘long-
list’ of use cases is identified in accordance to the 
defined strategic vision for the depth of integration 
for each part of the value chain (potentially including 
existing use cases), and clustered into similar or 
overlapping cases. Cases are then prioritized in 
multiple iterations according to their profitability 
potential and reduced to a shortlist based on 
strategic importance, impact, business readiness, 
and profitability potential. Cases are then executed 
in the incubator and adapted in the organization to 
further drive and enhance the GenAI transformation. 
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The ‘how’ dimension of the GenAI incubator is challenging and critical, and it can be further 
broken down into the dimensions of organization, people, processes, technology and tools. 
Each of these has unique characteristics that may differ from the norms and practices of the 
core organization (see Exhibit 18). 
 
•	 Management must commit to creating an incubator which acts differently from the ‘in-line’ 

organizations. The incubator should be seen as an independent collaboration platform 
between IT and the business departments.

•	 Expert capabilities might be bought in, independently of the regular hiring process, with 
independent compensation standards that will reward intensive projects in partnership 
with solution providers. 

•	 Roadblock removal and rapid customer feedback processes must be defined, including 
how ‘power promoters’ accelerate processes stuck in conventional in-line procedures.

•	 The data and technology foundation needs to be defined, including the existing data  
base in terms of quality, accessibility and management and how solutions can be  
deployed on this case.

The quality of collaboration between business functions and IT that is facilitated by 
the incubator will be critical. While the incubator needs a clear mandate to operate 
independently, business departments must communicate business needs and help the 
incubator in ideation, selecting and prioritizing use cases, and supporting use cases to  
fit core and support functions. Meanwhile, IT must ensure the rapid development of use 
cases by providing a suitable development environment and supporting architecutre 
implementation. 

Key survey insight 

Sales, 
marketing 
and R&D 

are where most 
companies see 
the biggest GenAI 
potential

Exhibit 18

GenAI incubator structure

Source: Strategy& analysis

GenAI incubator structure

Key takeaways

Definition: A GenAI incubator accelerates the development of 
GenAI applications by being able to experiment on potential use 
cases and drive prototypes without organizational hurdles

Specify the objectives for the incubator 
according to the GenAI vision

Drive innovation by organizing use cases 
and defining capabilities of the incubator

Detail the incubator’s organization and 
the daily business operations

GenAIGenAI
incubator

Objectives

Use case portfolio Capabilities

Tools and 
technology

ProcessesPeople
Orga-
nization

Why

What

How

Who

What

How
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What is the return? 
Meeting financial targets and delivering return on investment are of course critical – however 
GenAI use cases cannot be evolved, tested and selected without a period of open-ended 
experimentation. Only then will return on investment follow.  

•	 Stage one: Evolution. The process begins with accelerating the initial adoption, 
fostering innovation by minimizing management oversight and providing resources  
for experimentation without financial targets. 

•	 Stage two: Implementation. Successful ideas move to organizing for delivery at scale, 
where prototypes are scaled, employees are upskilled, and pilot projects are implemented. 

•	 Stage three: Optimization. This phase focuses on sustained ROI ensuring long-term value 
by rigorously monitoring KPIs, improving and standardizing processes, and scaling 
impactful use cases while eliminating non-performers (see Exhibit 19).

Exhibit 19

Incubator success: Enable, scale, monitor

Source: Strategy& analysis

Ensure that GenAI ideas deliver long-term financial and operational returns

• Monitor success of use cases rigorously using defined KPI metrics
• Consistently sort out non-performing use cases
• Conduct process improvements to further enhance the lever of the ideas on 

the organization (i.e., standardized procedures for using ideas)

Transition successful prototypes and pilot projects into scalable solutions

• Implement and adapt initial pilot projects and prototypes
• Upskill ‘accelerator’ employees
• Provide resources to scale ideas within organization

Enable incubator to experiment with use cases without 
financial targets

• Limit guidelines and steering by management to 
a minimum

• Ensure that all requirements and support are provided

Optimize for 
sustained ROI

Organize for 
delivery at scale

Accelerate initial adoption
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The developed GenAI incubator approach is a method for implementing this new technology, 
with a focus on profitability and scalability in the business environment.

Across the industry, companies face the challenge of selecting from a wide range of techno
logical options while always keeping profitability improvement in mind. Typically, they have 
struggled with e.g. an overload of technology options, a mismatch of use case to profitability 
potential, and decision complexity about how to identify the most promising technologies, 
accelerate them, and monitor for performance. 

We believe that the answer now is a clear-eyed insistence on GenAI vision, recognition of the 
need for structures enabling an accelerated implementation, intolerance of obstacles – and 
a willingness to act differently, even outside the standard playbook of the companies. 

These are approaches that can be shown to work. The profitability potential they can unlock  
is too large to ignore – and the competitive implications of business-as-usual with a repeat  
of the last two decades of underperformance are too serious to risk.  

CONCLUSION
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VDMA Software and Digitalization
 
The VDMA Software and Digitalization represents the interests of over 500 software 
manufacturers and reflects digital technologies in Industrial Manufacturing. The 
Informatics Department and VDMA Software and Digitalization work closely together 
and are managed as a single unit within the VDMA. The goal of both groups is to 
promote collaboration between the software industry and mechanical engineering, 
thereby driving digital transformation forward.

vdma.org/software-digitalisierung 
vdma.org/digitalisierung-industrie-40

Additional information
Publication overview Software and Digitalization
Our publications deal with various aspects of digitalization in mechanical engineering companies 
as well as cybersecurity and information security and serve as recommendations for action.
All information about our publications: 
https://www.vdma.org/viewer/-/v2article/render/77810045

VDMA industry podcast (German)
The audio blog for industrial manufacturing industry also highlights digital trend topics such 
as platform economics, digital sovereignty, artificial intelligence, smart factory, security and 
blockchain.
https://derindustriepodcast.podigee.io

Artificial Intelligence – Current activities: 
https://www.vdma.org/viewer/-/v2article/render/87055925
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Strategy&

Strategy& is a global strategy consulting business uniquely positioned to help deliver 
your best future: one that is built on differentiation from the inside out and tailored 
exactly to you. As part of PwC, every day we’re building the winning systems that are 
at the heart of growth. We combine our powerful foresight with this tangible know-
how, technology, and scale to help you create a better, more transformative strategy 
from day one.

As the only at-scale strategy business that’s part of a global professional services 
network, we embed our strategy capabilities with frontline teams across PwC to show 
you where you need to go, the choices you’ll need to make to get there, and how to 
get it right.

The result is an authentic strategy process powerful enough to capture possibility, 
while pragmatic enough to ensure effective delivery. It’s the strategy that gets an 
organization through the changes of today and drives results that redefine tomorrow. 
It’s the strategy that turns vision into reality. It’s strategy, made real.


