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Abstract

Automotive OEMs are continuously seeking innovative
ways to enhance the efficiency of their vehicle production.
Currently, radical new vehicle architectures and upcom-
ing automation solutions are under discussion.

At DURR Consulting, we specialize in automotive produc-
tion planning and offer profound insights into the indus-
try’s latest developments. As a part of the DURR Group,
one of the world’s leading mechanical and plant engineer-
ing companies, we possess extensive knowledge of the
newest trends in plant technology. This expertise makes
us the perfect partner to help you navigate the exciting
challenges that lie ahead in the future of the industry.

We have developed a systematic production strategy
assessment to help you evaluate the potential impacts and
benefits of new developments for your global production.
This is the starting point to guide you from idea to SOP
and minimize the impact of any challenges you face along
the way.

Introduction

In the dynamic landscape of today's automotive industry,
companies are confronted with a multitude of challenges,
ranging from intensified global competition and evolving
consumer preferences to strict sustainability require-
ments. To maintain a competitive advantage, OEMs are
continuously seeking innovative solutions. Recently, an
increasing number of OEMs have introduced highly inno-
vative, modular vehicle concepts, which are expected to
significantly reduce crucial KPIs such as production costs
and factory footprint. Meanwhile, discussions continue
regarding drivetrain architectures, including internal
combustion engines, battery electric vehicles, and fuel
cell drives. Additionally, pioneering production methods,
such as humanoid robots, are currently in development
and primed for market entry.

These advancements have created a landscape of increa-
sing complexity, presenting a challenge for automotive
companies to navigate. In response, we from DURR Con-
sulting have developed a standardized production strategy
assessment to offer guidance and orientation for automo-
tive companies. The whitepaper provides a comprehensive
overview of the development trends and introduces the
approach of the production strategy assessment.



Current trends

in automotive production

Figure 1 shows a selection of development trends in
automobile production. These trends can be distinguished
between those resulting from the design of the vehicles
and those from newly developed production technologies.
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Figure 1: Current trends and ambiguities in automobile production
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Current trends

in automotive production

VEHICLE DESIGN

ARCHITECTURE

All established OEMs are pursuing the advancement of
conventional architectures. Additionally, new architectures
are emerging. For example, Toyota (Next-Generation EV)
and Tesla (Unboxed) have released new modular car con-
cepts [1, 2]. Tesla extensively addressed the “Unboxed”
concept at an investor event in March 2023 [3]. According
to their statements, the modular concept is expected to
bring significant improvements: As depicted in Figure 2,
the new vehicle architecture has the potential to reduce
material costs by 50 %. This reduction is primarily achieved
by employing methods such as Giga Casting, which signifi-
cantly reduces the number of individual parts needed.
Moreover, Tesla asserts that a 30% decrease in production
time is achievable due to the higher density of workers and
robots, made possible by the modular approach, which
enables multiple concurrent work processes. This results
in a decreased production footprint. Additionally, Tesla
projects a CapEx reduction of around 30%. [3, 4]

Another trend is the “cell to body” or “cell to chassis”
approach, which integrates battery cells directly into a car’s
structure, reducing the need for pack and module levels.
This approach simplifies handling and manufacturing steps.
Companies like, BMW, BYD, and Tesla are using this ap-
proach or planning to use this method [5, 6, 71.

DRIVE TRAIN ARCHITECTURES

Despite various announcements to ban the registration of
new ICE vehicles (internal combustion engine) in the 2030s,
there is still uncertainty regarding their future [8, 9]. Many
OEMs continue to equip their production facilities for inter-
nal combustion engines (ICE) vehicle manufacturing. The
future viability of hybrid models also remains unresolved.

Currently, battery electric vehicles (BEV) are predominantly
available as an alternative to ICE vehicles, but fuel cell
electric vehicles (FCEV) are also under development. For
example, Stellantis and Toyota, and trucks such as Daimler
Trucks and Nikola [10, 11, 12, 13] are exploring FCEV's
for specific use cases.

For the future viability of automotive companies, OEMs
must actively monitor these developments to adapt their
production strategies accordingly.
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Figure 2: Estimated cost reductions by Tesla for unboxed concept [4]
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PRODUCTION TECHNOLOGY

In addition to new trends in vehicle design, new technolo-
gies for vehicle production are also evolving. This applies
to the body and paint shop as well as the final assembly in
automotive production. The following provides a selection
of trends concerning conveyor and assembly technology in
automotive production.

CONVEYOR TECHNOLOGY

Two significant trends can be identified in conveyer tech-
nology. One is the transportation of vehicles using AGVs
(automated guided vehicles) and AMRs (autonomous
mobile robots). AMRs differ from AGVs in that they possess
autonomous functions, enabling them to make decisions
independently of initial programming. This makes AMRs
more robust in handling exceptional situations compared
to AGVs, although their behavior is not fully predictable,
which can lead to unreliabilities [14]. Many applications are
already implemented in the industry and are being
further developed.

Another trend in conveyor technology for BEV final assem-
bly is the so-called rolling chassis. The idea is that the
vehicle itself moves through the production once it is capa-
ble of doing so, based on the assembly and commissioning
progress. This has the potential to significantly save on
CapEx in conveyor technology. However, to enable this in
production, the production areas need to be appropriately
prepared, and safety measures must be considered.

ASSEMBLY TECHNOLOGY

The main technology trends in assembly are in the fields
of humanoid robots and artificial intelligence (Al).
Humanoid robots are designed to resemble and perform
tasks in a manner similar to that of a human, including
human-like dexterity and mobility. They are designed to inter-
act with their environment and perform various functions

in a way that is similar to human capabilities. [15] Several
companies have already introduced prototypes. Boston
Dynamics, for instance, introduced a new version of its robot
Atlas in April 2024 [16]. These robots have also attracted
the attention of car manufacturers. Tesla has developed a
humanoid robot, Optimus [15]. BMW has announced a part-
nership with the Californian start-up Figure to explore appli-
cations for humanoid robots in its Spartanburg, South Caro-
lina production plant[17]. While widespread deployment
does not appear imminent, production should get prepared
to integrate these robots on a wide scale once they reach
market readiness.

Artificial intelligence involves using machine learning
models to gain knowledge from data or generate new con-
tent based on patterns and information from a given data-
set. These models can create new outputs, such as images,
text, or even entire designs, by learning and replicating
patterns from the training data, often leading to novel and
creative outputs. The technology gained widespread atten-
tion with the introduction of ChatGPT. In production, numer-
ous use-cases for the application of Al are already apparent.
For instance, Al can optimize processes by generating and
simulating various assembly scenarios, allowing managers
to enhance workflow and resource allocation. It can also
support customized production by designing custom jigs,
fixtures, and tools tailored to specific product or part geo-
metries using generative models. Furthermore, Al can be
utilized for robotic path planning, enabling robots to navi-
gate intricate routes and make decisions during assembly,
thereby enhancing efficiency and reducing errors.
Consequently, significant potentials are expected. [18]
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IMPACTS ON KPIS OF PRODUCTION

All these developments aim to achieve significant competi-
tive advantages for OEMs. These advantages can be con-
cretized and measured based on target systems for vehicle
production. Figure 3 illustrates an exemplary target system
for vehicle production, which is similar for all OEMs.

It encompasses aspects of time, cost, quality, resilience,
sustainability, and employer attractiveness.

A reduction in production and lead time can be achieved
through the modularization of vehicle architecture, en-
abling a higher level of parallelization of workflow steps.
The deployment of technologies can significantly impact
cost aspects, as potential ratios can be leveraged through
automation. Enhancing quality can be accomplished by
the use of Al techniques, which can observe quality-critical
tasks and influence process parameters.

Resilient production involves adapting to fluctuating pro-
duction volumes and changing product mix, generally
referred to as flexibility. Al can support this by enabling
robots to adapt paths to new variants in real-time without
manual programming. Another significant aspect of pro-
duction resilience is changeability, where an entire plant
and its associated production processes can adapt to

changed conditions, such as the introduction of new pro-
ducts, over time. This is where the modularization of the
vehicle architecture offers significant benefits, potentially
reducing the need for monolithic manufacturing facilities
and aligning product development cycles with factory
adaptations.

New vehicle architectures designs can also impact produc-
tion sustainability. According to Tesla, the factory footprint
can be reduced, and modular construction might also
reduce painting work, significantly lowering energy con-
sumption and the use of hazardous chemicals.

Positive effects are expected with regarding the employee
attractiveness of production. Modular construction could
allow better accessibility for carrying out assembly steps,
thus facilitating work in production. Additionally, the collab-
oration between human workers and humanoid robots
could simplify assembly tasks. These aspects could enable
older employees to work longer in specific areas, mitigat-
ing the effects of demographic change.
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Figure 3: Potential target enhancements in vehicle production through new vehicle and production concepts



Production-Strategy Assessment

regarding New Vehicle and Production Concepts

The previous chapter demonstrates that groundbreaking
technological innovations are in development and imple-
mentation. Maintaining a comprehensive overview of these
trends and assessing their impact on one’s production is
challenging. To address this, DURR Consulting provides a
standardized Production Strategy Assessment.

It aims to guide technological developments, assess the
specific potentials of introducing new technologies for a
production facility based on the target system, and derive
recommendations for specific measures aligned into a cohe-
sive and logical roadmap.

The following outlines the approach in more detail before
discussing the results and benefits for the customers.

APPROACH

As depicted in Fig 4, the approach is structured in
three steps.

STEP 1: DISCUSSION OF PRESENT INFORMATION

The initial step involves gathering and discussing necessary
strategic inputs, including desired vehicle concepts (both
conventional and innovative modular vehicle concepts),
targeted volumes, sales markets, and intended production
locations. DURR Consulting then provides an overview of
new technology trends, based on the DURR Technology
Radar, covering various aspects such as assembly technol-
ogies, conveying systems, and Al procedures.

STEP 2: DEVELOPMENT OF SCENARIOS

In the second step, new high-level production scenarios
for the body and paint shop, as well as the general assem-
bly, are developed based on the OEM’s vehicle concepts
and technology trends. Depending on the scope, these may
include production concepts for existing brownfields or new
greenfield sites. For brownfields, it is particularly intrigu-
ing to analyze whether new vehicle architectures can even
be produced in the existing manufacturing facility, and if
so, what conversion measures would be necessary.
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Figure 4: Approach of the Production Strategy Assessment “New Vehicle and Production Concepts”
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STEP 3: POTENTIAL ANALYSIS

AND RECOMMENDATIONS

The third step involves reviewing the existing production
strategy and deriving necessary adjustments. This might
involve adjusting the level of manufacturing depth or con-
sidering new core competencies. Potential analyses based
on the created production scenarios can be conducted
regarding KPIs. Depending on the target system, it can be
determined how objectives may change through the intro-
duction of new trends, such as estimations of space
requirements or production times. Based on these insights,
specific developmental steps for revising the production
strategy can be derived and organized into a roadmap
based on priority and temporal dependency.

The entire strategy assessment is led and accompanied
by DURR automotive and technology experts to ensure
a systematic approach and the transfer of technological
know-how.

RESULTS OF ASSESSMENT
AND BENEFITS FOR CUSTOMER.

As a result, the customer receives initial high-level produc-
tion scenarios for their vehicle architectures, including con-
sideration of new technologies. They also get an analysis of
their production strategy with recommendations for adjust-
ment, providing a proactive strategic outlook.

The customer benefits from exclusive insights into the latest
developments in the automotive industry, particularly inno-

vative vehicle architectures, and analyzed potentials related
to new vehicle architectures. They also receive benchmark-

ing of their technologies against the latest advancements

and recommendations for adjusting the production strategy
from external automotive and technology experts.

Conclusion

Significant developments are taking place within automotive
production. It is important to be aware of the trends, both in
terms of changes in vehicles and new production technolo-
gies. Observing these trends and assessing their relevance
is essential, requiring continuous review and adaptation of
one’s strategy. This necessitates a good overview of market
developments. As part of a machinery and plant engineering
company, we from DURR Consulting can provide exclusive
insights into industry developments and thorough know-
ledge of current technological advancements.

This makes us t

ideal partner to
review your production
strategy and align

it with future needs.




Bibliography

[14]

[15]

[16]

1171

[18l

P. Johnson, ,electrek,” 2023. [Online].
Available: https://electrek.co/2023/09/19/toyota-reveals-next-gen-ev-production-line-catch-up-tesla/

0. Edwards, ,.Grant Thornton,” 2024. [Online].
Available: https://www.grantthornton.co.uk/insights/unboxed-a-new-way-to-manufacture-bevs/

YouTube,” Tesla, 2023. [Online]. Available: https://www.youtube.com/live/Hl1zEzVUV7w?feature=shared
M. Fasse und T. Jahn, .Tesla arbeitet an der Fabrik der Zukunft,” Handelsblatt, 2024

S. Leichsenring, ..Motorsport-Total,” 2022. [Online].
Available: https://www.motorsport-total.com/auto/news/tesla-model-y-mit-strukturbatterie-neue-einsichten-22012803.

BYD, .BYD," 2023. [Online]. Available: https://www.byd.com/us/news-list/BYD-SEAL-arrives-in-Europe-Setting-the-Standard-
in-Breakthrough-Technology-and-Stunning-Design.html

BMW Group, ..BMW Group,” 2022. [Online]. Available: https://www.press.bmwgroup.com/deutschland/article/detail/
T0403470DE/mehr-leistung-co2-reduzierte-produktion-kosten-deutlich-reduziert:-die-bmw-group-setzt-in-der-neuen-
klasse-ab-2025-innovative-bmw-batteriezellen-im-rundformat-ein?language=de

N. Winton, ..Forbes,” 2023. [Online].
Available: https://www.forbes.com/sites/neilwinton/2023/10/22/europes-ice-ban-is-years-away-but-the-pain-starts-in-2024/

J. Fischer, ,,CarEdge,” 2023. [Online]. Available: https://caredge.com/quides/states-banning-ice-cars

Stellantis, ..Stellantis,” [Online]. Available: https://www.stellantis.com/en/technology/hydrogen-fuel-cell-technology
Toyota, .Toyota,” 2024. [Online]. Available: https://www.toyota-europe.com/electrification/fcev.

Nikola, 2024. [Online]. Available: https://www.nikolamotor.com/tre-fcev

Daimler Trucks, 2023. [Online]. Available: https://www.daimlertruck.com/en/newsroom/pressrelease/fuel-cell-technology-
daimler-truck-builds-first-mercedes-benz-genh2-truck-customer-trial-fleet-52552943

VDI Forum FTS, 2023. [Online]. Available: https://forum-fts.com/community/vdi-fa-fts/fts-schriften/

R. Hart, ..Forbes,” 2024. [Online]. Available: https://www.forbes.com/sites/roberthart/2024/04/26/elon-musk-says-teslas-
humanoid-optimus-robot-could-launch-next-year-heres-what-experts-think/

0. Biinte, . Heise,” 2024. [Online]. Available: https://www.heise.de/news/Atlas-ist-zurueck-Boston-Dynamics-zeigt-neuen-
humanoiden-Roboter-9688922.html

0. Biinte, .Heise,” 2024. [Online]. Available: https://www.heise.de/news/Humanoide-Roboter-OpenAl-bringt-Figure-01-
zum-Sprechen-und-Denken-9655861.html

B. Marr, 2023. [Online]. Available: https://www.forbes.com/sites/bernardmarr/2023/07/07/artificial-intelligence-in-
manufacturing-four-use-cases-you-need-to-know-in-2023/




Production-Strategy Assessment

for New Vehicle Concepts and Production Technologies

@ Diirr Consulting

Dr. Susann Karcher | Senior Manager
Michael Trierweiler | Manager

Carl-Benz-Strasse 34
74321 Bietigheim-Bissingen
Germany

Phone: +49 7142 78-0
E-Mail: consulting@ddurr.com

Subject to change. The information in this white paper contains only general descriptions or performance characteristics which may vary in
actual cases. The requested performance parameters shall be binding only if they are explicitly agreed within the sales contract. © Diirr 2025



