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Responsible Editor

This SUPPLY CHAIN MANAGEMENT™ issue is published in connection 
with the 10th Aviation Forum 2020. A warm welcome to all participants who are 
taking part virtually, this year.

The year 2020 began with a global pandemic as it has never been seen before. 
With its enormous impact, it has hit our aerospace industry particularly hard. 
In these times, it is all the more important for our industry to grow closely 
together, to support each other, and to exchange information.

This year’s virtual Aviation Forum will focus on digitalization, partnerships 
and sustainability. Specifically, the effects of the Covid-19 pandemic on the 
aviation industry will be discussed. Renowned aerospace experts will report on 
their experiences and present their perspectives for the future of the industry, 
on November 17 and 18, 2020. The virtual event offers the perfect platform for 
exchange, networking, and establishing new partnerships. 

We wish all attendees a successful Aviation Forum 2020.

Editorial
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Building Supply Chain  
Resilience in Aerospace  
Manufacturing  
Dr. Matthias Mette, Steffen Wenzel, h&z Unternehmensberatung AG

Summary

Even before Covid-19 sent shockwaves around the world, 
supply chain resilience was already a hot topic in many 
industries. Now it is bigger than ever. The aerospace 
manufacturing sector, which has been historically 

slow in responding and adapting to demand changes and supply 
disruptions, is in dire need to take a big step forward, and to 
prepare for future crises. Delivery delays and high-cost recoveries 
along the supply chain – starting with the OEMs – have almost 
been the norm in the sector. Covid-19 has dramatically emphasized 
the need for developing resilience through improved supply chain 
transparency, and collaboration. After years of struggling to 
ramp-up production, the focus should now be about adapting 
aerospace supply chains to the new normal, so they are better 
prepared to tackle future uncertainties and volatility.

Poor visibility and low resilience: the sources 
for many costly supply disruptions

 There had been clear signals in the manufacturing and 
supply industries that their supply chains were fragile 
and lacking resilience long before the Covid-19 virus 
shook the world to its core. Supply chain vulnerabilities 
have been exposed by everything from geo-political 
events, regulatory changes, natural disasters, terrorism, 

and cyber-attacks. In Europe, for example, Brexit has 
had an adverse effect on trade, creating volatility, and 
weakening established supply chains. Cybersecurity 
incidents also represent an increasing threat along the 
supply chain as more companies adopt digitalized 
management systems. A recent report showed that there 
were almost 300 cyberattacks impacting supply chains in 
2019 alone, including some that caused certain aerospace 
suppliers to temporarily shut down production.

  
Disruptions: less of an exception, more of a rule  

Although the severity and nature of these disruptive 
events may vary, they are becoming less of an exception, 
and more of a rule. The aerospace industry, as recent 
events have dramatically shown, is particularly 
vulnerable to those threats.

If the message was not clear before, it should be 
blindingly evident now. Aerospace manufacturers, 
which anyway tend to have highly complex supply 
chains involving hundreds of links across multiple tiers, 
need to develop far more robust and resilient supply 
chains by investing in the right resources, and tools. 

The aerospace industry has been historically slow 
in responding and adapting to demand changes, 
and supply disruptions. For example, even when the 
upcoming impacts of Covid-19 on the airline demand 
and aerospace OEM delivery side were obvious, some 
tier-1 and tier-2 aerospace suppliers were still working 
extra shifts to recover against virtually obsolete aircraft 
delivery plans. In other words, while the aerospace 
market was already in a nosedive, supply chains kept 
working at full capacity. Still today, the process of 
adapting supply chain capacity across all tiers to the new 
market needs takes too long, and there is still insufficient 

transparency.   
One of the more successful approaches 

used at the height of the pandemic saw a 
major engine manufacturer put together 
a task force to evaluate which of its nearly 
500 suppliers were most badly impacted. 
About 70 of them were identified as 
being at risk, and were subsequently 

closely monitored. A range of tailored risk mitigation 
actions were defined so these critical suppliers could 
keep operating.

  
It shouldn’t be a blame game 

Blame for issues such as supply disruptions tends 
to trickle down through the supply chain to n-tier 
level because the aerospace manufacturing sector is 
one where size matters. However, the truth is that the 

Aerospace manufacturers need to develop far more 
robust and resilient supply chains by investing in the 
right resources and tools. 
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as operational performance, manufacturing capacities 
and outputs, stocks, material flows, quality and financial 
alerts.

Partnerships work best when there’s a real spirit of 
cooperation between all parties, especially between 
buyers and suppliers. However, all too often the nature 
of the relationships seen in aerospace supply chains is 
transactional at best, and adversarial at worst. This has 
to change. Buyers and suppliers need to invest in more 
intensive, cross-functional working relationships that are 
built on mutual trust, clear responsibilities, and shared 
targets.

  
KPIs: carrots, not sticks  

It’s a sad truth that KPIs are too often used as a stick 
with which to bash suppliers. Instead, KPIs should be 
mutually agreed and managed transparently so they 
become incentives for sustainable improvements. 
Performance-oriented cooperation is key to creating 
value and building strong and mutually appreciative 
cross-company partnerships. At this moment in time, 
there’s a lot of lip services paid to the importance of 
partnerships along the aerospace supply chain but not 
enough concrete action.

  
Digitalize or die  

Digitalization is no longer an option but a necessity to 
long-term business sustainability. Aerospace companies 
need to understand this, and must invest in the right 
digital tools, including artificial intelligence, as the 
means to optimize n-tier supply chain management.  
Process automation and data exchange could replace the 
current high levels of manual processing and interface 
management and bring far greater efficiency. A steady 
and reliable flow of data should precede actual material 

root causes usually start with the OEMs and tier-1s at 
the top, where supply chain collaboration, and instant 
data management, and sharing have been neglected for 
too long, and not sufficiently enforced along the supply 
chain. Pointing the finger at suppliers for missing parts, 
and blaming them for supply disruptions is the easy 
option compared to tackling the real solution, which 
is to start building supplier collaboration through 
integrated digital platforms, and instant end-to-end data 
management.

Existing buffers and flexibility – on both customer 
and supplier sides – are often not transparent and are 
not offered proactively. To some extent, this is also an 
intra-company problem between sales, operations, 
procurement, and supply chain management.

Needs and opportunities – how to improve 
supply chain resilience

The ‘why’ is clear, but how can the sector’s supply 
chains be bolstered so that the mistakes of the past are 
not repeated in the future? There are numerous options 
that will strengthen even the weakest links in the chain.

  
Collaboration via shared data  

To begin with, OEMs and tier 1s need to develop real 
collaboration schemes with their suppliers. Creating 
supplier partnerships on equal terms would be a big 
step forward and makes it easier to jointly create data 
platforms. This in turn would mean, all parties in the 
supply chain could instantly share data, and the latest 
forecasts. However, this can only be done when the right 
tools are in place. Improving the tools used for data 
management, or investing in new ones, is an essential 
step to creating instant n-tier visibility, covering data such 

Figure 1:  Needs and opportunities – how to improve supply chain resilience [Source: h&z]
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flows, as it will give an accurate picture of what the 
physical flow will finally look like for both customers, 
and suppliers.

There is a widely held view that increasing supply 
chain resilience comes at the expense of productivity, and 
efficiency. This is not necessarily the case, especially when 
state-of-the-art digital tools, and analytical solutions can 
be used to significantly improve efficiencies. Resilience, 
naturally, needs to be developed without any subsequent 
weakening of productivity, and efficiency.

  
There’s no crystal ball, but analysis helps  

Better analytics is another important step in the shift 
towards more resilient supply chains. This involves 
moving from descriptive analytics to predictive, or even 
prescriptive analytics. At the moment, more than 80% 
of supply analytics used in aerospace manufacturing 
is descriptive, and it relies on historical and maximum 
as-is data. Predictive analytics focusses on forecasting 
future developments using simulations, or scenario 
testing. Prescriptive analytics uses even more advanced 
methodology, and ultimately recommends the best 
courses of action by simulating likely outcomes. It’s no 
crystal ball but this information is far more valuable 
than that coming from descriptive analytics. Even with 
the best and most advanced digital tools in place, the 
timing and impact of global and regional shocks and 
disruptions can’t be predicted with complete certainty. 
However, companies can prepare for them by using 
advanced analytics to build resilience into their supply 
chain operating models.

Best practices in aerospace and beyond

There are good examples of companies, both outside 
and from within the aerospace industry, that have suc-
cessfully developed resilient and efficient supply chains. 
Looking at how they’ve done this can provide some use-
ful insights for those responsible for supply chain man-
agement.

  
Value creation beyond cost savings  

Companies with advanced procurement and supply 
chain operations know that focusing on prices and costs 
savings is, while necessary, a limited way of creating 
value along the supply chain. They understand that 
when buyers and suppliers take the time to invest in 
activities and systems that produce better and in-depth 
cooperation, they unlock significant new sources of value 
creation that deliver benefits to both sides. It can also 
bring benefits gained from accessing valuable intellectual 
property, and time savings by utilizing proven methods 
and practices.

  
Design processes together  

Best practice companies redesign and optimize their 
processes together with their suppliers as this is effective in 
reducing pain points and redundant effort. Alternatively, 
they cooperate in monitoring and improving n-tier 
surveillance, risk management, and processes. They also 
aim to create significant improvements in collaboration 
when it comes to planning, forecasting, capacity and 
logistics management. Not surprisingly, the collaboration 

Figure 2:  Big data analytics to strengthen supply chain resilience [Source: h&z]
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from so called best-cost countries who are pushed 
to develop a more hybrid form of their operational 
footprint. 

Finally, there are other manufacturers that have opted 
to pursue stronger regionalization of their sourcing while 
leveraging significant labor efficiency increases through 
the adoption of digital tools and systems.

Recommendations – where to focus on and 
what to start with

Supply chain resilience was a big issue for aerospace 
manufacturers before Covid-19 wreaked havoc on the 
sector—now it’s a huge issue. It could be the difference 
between surviving an uncertain future, or not. However, 
like any major problem, the best way to tackle it is to 
break it down into smaller chunks.
n 1. Identify key strategic suppliers and align with them 

on what needs to be done to build resilience. Highlight 
areas where more cooperation is needed, and what 
mutual benefits can be derived from it.

n 2. Screen supplier markets and alternative sources; 
build market intelligence, and complement existing 
data sources with social media data, direct supplier 
data, industry blockchains, and inputs from 
specialized data providers.

and resilience models from these best practice companies 
are built on the latest technology platforms, and use 
advanced data management to unlock all the benefits of 
a supplier-driven resilience strategy to make it scalable 
and efficient.

  
Build common data backbones  

Many OEMs and their suppliers in the automotive 
industry use common backbone ERP systems along 
their supply chains to steer and control their widespread 
supplier networks. The single system allows quicker 
responses to changing market demands and delivery 
schedules. It also makes it easier to trace parts and 
inventory, and to optimize process costs.

  
And there is more  

There are examples from other companies that have 
built more robust supply chains through increased 
dual sourcing of traditionally single-source goods 
and materials; they are innovating their inventory 
management models, virtually holding more inventory 
at the end.

Several aerospace manufacturers have started to offer 
incentives to suppliers to move operations closer to them, 
or at least to create fallback capacities, and more efficient 
production capabilities. This also applies to suppliers 

Robotic  
Solutions

for industrial  
assembly  
processes

https://www.broetje-automation.com/
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Zusammenfassung 

Bereits bevor Covid-19 die Welt erschütterte, war Supply 
Chain Resilienz ein brisantes Thema in vielen Industrien. 
Nun ist es wichtiger als je zuvor. Vor allem die Luftfahrt-
herstellungsindustrie, die historisch eher langsam im 
Antworten und Anpassen an Nachfrageänderungen und 

Versorgungsunterbrechungen war, ist gefordert, im Thema 
Supply Chain Resilienz einen großen Schritt nach vorne zu 
machen und sich effektiv auf zukünftige Störungen und Krisen 
vorzubereiten. Lieferverzögerungen und kostenintensive 
„Recoveries“ entlang der Lieferkette – beginnend bei den OEMs 
– sind nahezu ein alltägliches Phänomen in diesem Sektor. 
Covid-19 zeigt mehr als nachdrücklich auf, wie notwendig 
die Entwicklung von mehr Resilienz über verbesserte Supply 
Chain Transparenz und Zusammenarbeit ist. Nach vielen 
Jahren, in denen es darum ging, den Produktions-Ramp-up zu 
managen, ist der Fokus nun darauf gerichtet, die Lieferkette 
in der Luftfahrtherstellungs industrie auf das „neue Normal“ 
anzupassen und sie besser für zukünftige Unsicherheit und 
Volatilität vorzubereiten.

n 3. Move supplier relationship management to a single, 
collaborative and integrated digital workspace. There 
are real benefits to be gained from having more 
efficient and agile supplier operations.

n 4. Become more agile and hence in a better position 
to react quickly in times of crisis. Aerospace OEMs 
and tier 1s should assess risks and opportunities 
in collaboration with their 
suppliers. Then, using one 
central platform, it’s advisable to 
develop and manage scenarios 
and contingency plans. Using 
a single platform will prove to 
be more effective and quicker to 
deploy when its needed.  

n 5. Finally, establish real-time 
supplier visibility at n-tier 
level, and stay alert. As and 
when disruption hits, the OEM and its supply chain 
will be better placed to carefully manage progress on 
resilience objectives. 
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Summary

A   dditive Manufacturing technologies such as 
Powder Bed Fusion (PBF) and Direct Energy 
Deposition (DED) have been established in 
multiple industries for end part production. The 

advantages of Additive Manufacturing in regards to freedom of 
design, elimination of tooling and mass customization compared 
to conventional manufacturing allow for optimized products 
such as patient individual implants, topological optimized 
brackets or heat exchangers. In addition to its advantage of 
economically manufacturing highly complex part geometries in 
low volumes, the sustainability of the Additive Manufacturing 
process is often quoted as one major advantage especially in 
the context of today’s current political and social-economic 
developments.

Concept of sustainability  

Sustainability encourages the evaluation of the long-
term, rather than the short-term, revenue driven impact of a 
process or product considering environmental, economic, 
and social factors. Therefore, the holistic approach to 
sustainability always rests on all three pillars also known 
as the triple bottom line (Figure 1). When considering 
the true sustainability of a product or production 
system, it is not only vital to consider the bottom line but 
additionally to regard the entire life cycle from resource 
extraction (‘cradle’) through production, and use until 
disposal (‘grave’). To objectively evaluate or calculate 
an index of sustainability for a product or production 
system, different methodologies have been developed.  
Three of the most commonly used methodologies are 
the Ecological Footprint (EF), the Product Sustainability 
Index (PSI), and the Life Cycle Assessment (LCA).

Ecological Footprint (EF) 
When determining the ecological footprint, the 

material and energy flows required for consumption 
and production are translated into the biotically 
productive water and land areas equivalent. The units 
for ecological footprint are global hectares (gha), which 
measure the amount of biologically productive land with 
a productivity equal to the world average. In contrast 
to monetary parameters, the unit gha emphasizes the 
scarcity of natural resources, which is a strength of 

this method. The EF is often used for the evaluation 
of the sustainability of countries due to its obvious 
comparability. However, the Ecological Footprint 
only evaluates the environmental aspect, and not the 
economic or social sustainability.

Product Sustainability Index (PSI) 
The Product Sustainability Index is a metrics based 

framework to evaluate the total life cycle sustainability 
of manufactured products. The total value of PSI is 
calculated by the weighted sum of the score of different 
sub-elements within the three main sustainability 
categories environmental, economic, and social impact. 
The evaluation is performed for each of the four life-
cycle stages pre-manufacturing, manufacturing, use, and 
post-use. Each sub-element is rated by experts on a scale 
of 0-10 to acquire the final score. Due to the reliance on 
grading of the indicators and weighting factors, the PSI 
can be susceptible to subjectivity.

Life Cycle Assessment (LCA) 
The Life Cycle Assessment is a standardized method 

that considers the entire life cycle of a product from raw 
material extraction to use, and disposal. The LCA consists 
of the four phases: goal and scope definition, inventory 
analysis, impact assessment and interpretation with an 
iterative approach between the phases. The assessment is 
typically based on a functional unit as a benchmark. The 

Sustainability in 
Additive Manufacturing  
Dr. Eric Wycisk, Daniel Frercksen, AMPOWER GmbH & Co. KG
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consumed (material, fluids, electricity) are considered 
in the environmental impact assessment. Since then, 
studies have widened the considered system boundaries 
including process steps, from pre-manufacturing 
steps like powder production to post-processing, and 
transportation. 

The magnitude of sustainability of AM technologies 
strongly depends on the system boundaries, and on 
evaluated conditions. Especially when comparing the 
sustainability of AM components with conventionally 
manufactured parts, the considered process chain and 
even part design influences the results significantly. 
Buddhika et al. compare the Sustainability Index of 
cobalt chromium parts with different complex part 
geometries. For highly complex parts, the AM process 
shows a better sustainability than conventional 
manufacturing. For parts with low complexity on the 
other hand the conventional manufacturing technology 
is more sustainable. Similar results are shown by Möller 
et al. for typical aircraft components from Ti-6Al-4V 
with high buy-to-fly ratio. In the study, the complete 
process chain from raw material production until final 
part is evaluated. The calculated overall sustainability 
is primarily driven by the raw material production, and 
not the actual manufacturing process. Therefore, the high 
ratio of the material volume from blank to finished part 
in milling is influencing the sustainability negatively. AM 
technologies producing very little material waste and 
reusing un-melted powder in subsequent manufacturing 
processes excel in this scenario. The small amount of 
additional energy to produce the powder is more than 
compensated for by the overall material use to produce 
the part of up to 1 to 10.  

strength of the LCA method is its standardized, scientific 
approach. However, the complexity, for example, in data 
collection has to be anticipated throughout the process. 
The LCA typically addresses only environmental aspects 
with economic and social aspects typically outside the 
scope of this method 

Sustainability in Additive Manufacturing    

Sustainability of industrial processes and products 
is a comparatively new concept. First appearing in 
the 80’s, sustainability has gained increasing visibility 
and importance over the last two decades with 
standardization and introduction of new methodologies 
(compare Figure 2). 

Parallel to the establishment of Additive 
Manufacturing in industrial applications, the evaluation 
of its sustainability gained increasing consideration, 
since 2010. Table 1 shows publications evaluating the 
sustainability of Additive Manufacturing. While the first 
research focused on the environmental impact of polymer 
AM processes, studies on metal AM technologies have 
been performed, only since 2007. These first studies were 
not based on a holistic methodology, but rather focus 
only on the electric consumption of the manufacturing 
process itself. With gaining popularity of Additive 
Manufacturing, and an increased public awareness for 
environment wellbeing, a sharp increase in the number 
of related studies occurred, around 2014. The majority of 
studies applied existing methodologies such as LCA or 
PSI to evaluate the sustainability of different Additive 
Manufacturing technologies. Le Bourhis et al. presented 
the first evaluation in 2013, where all material flows 
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Zusammenfassung 

Heute sind in mehreren Branchen additive Fertigungs-
technologien wie das Laserstrahlschmelzen oder Auftrags-
schweißen für die Endteilproduktion etabliert. Neben dem 
Vorteil der wirtschaftlichen Herstellung hochkomplexer Bau-
teilgeometrien in geringen Stückzahlen wird die Nachhaltig-
keit des additiven Fertigungsprozesses häufig als ein wesent-
licher Vorteil angeführt, insbesondere im Zusammenhang mit 
den heutigen aktuellen politischen und sozioökonomischen 
Entwicklungen. In mehreren Studien wurde der ökologische 
Fußabdruck von AM-Prozessen speziell in den letzten zwei 
Jahrzehnten bewertet. Es wurden jedoch erst kürzlich ganz-
heitliche Ansätze berücksichtigt, die die gesamte Prozess-
kette von der Rohstoffproduktion bis zum Bauteil-Lebensende 
berücksichtigen. Es zeigt sich jedoch, dass das Ausmaß der 
Nachhaltigkeit von AM-Technologien stark von den System-
grenzen und den bewerteten Bedingungen abhängt. Insbeson-
dere beim Vergleich der Nachhaltigkeit von AM-Bauteilen mit 
konventionell hergestellten Teilen beeinflussen die berücksich-
tigte Prozesskette und sogar das Bauteildesign die Ergebnisse 
erheblich.

Table 1: Sustainability studies on Additive Manufacturing
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Summary

In this article, BSI’s Global Head of Aerospace, Brendon Hill, 
and Global Head of Sustainability and Circular Economy, 
Martin Townsend, explore some of the key themes around 
sustainability in the aerospace supply chain. Firstly, it deals 

with the sector’s legacy supply chain, with all its challenges, 
and the sudden effects of the pandemic which have highlighted 
deficiencies. Then it deals with the new thinking that needs to 
be applied to build resilience, including collaboration (which 
should go as far up and down an organization’s supply chain as 
possible), as well as integration of internal systems. Alongside 
this, it explores the forward-thinking needed to meet the new, 
informed stakeholder requirements for sustainability to build 
resilience into an organization and its supply chain. It gives 
examples of some of the tools that can help achieve this, such as 
APQP (Advanced Product Quality Planning), blockchain, and 
the like. It concludes that supply chains must be underpinned by 
a new way of thinking, a revised culture that looks at risks and 
applies a more holistic and less time-bound approach, in future. 
Crucially, a more collaborative culture is needed. One supply 
chain, one team.

Required Changes 

Although the media has been reporting on new 
lockdowns around the world, there are essential lessons 
which many organizations are still learning from the 
first wave of the pandemic. Having spoken with various 
clients over the past few weeks, we found clients had 
very similar experiences, which are worth sharing from 
an aerospace perspective.

Clearly, COVID-19 has forced changes upon us, 
moving the world into a new reality. While initially, 
some organizations may have been slow to adapt, they 
are now embracing the change. We are in a Darwinian 
paradigm, whereby companies are in several concurrent 
states of evolution trying to survive and understand 
which changes are required now and in the long-term, 
where the future is still uncertain.

Connectivity

So, what have we learnt? Crucially, we need to be 
truly agile; able to adjust, or even change our business 
models/approaches with speed. 

Sustainable Aerospace 
Supply Chains for the Future
Martin Townsend, Brendon Hill, BSI Group

Organizations which have invested heavily in being 
digital have been able to adapt at pace, building a more 
agile and resilient business. For some, it has created 
opportunities, allowing them to create a new model and 
different sources of income, reducing some overheads in 
the long-term.

Flexibility

With this ‘next normal’ comes a new emphasis on 
flexibility, where planning should not be too focused on 
specific risks. An organization’s plans must be adaptable 
to cope with the unexpected. It would take a brave person 
to say that they foresee the full extent of the pandemic 
and how it will impact our work and lives. However, 
those that plan and exercise a more flexible approach will 
certainly be more resilient than others.

Supply Chain Evolution - How It Was Before

Aerospace supply chains have evolved, or have been 
driven to meet a new set of challenges; cost, product/
service conformity, multiple sourcing to avoid the single-
source loss, or vice versa; single source to keep down 
costs or develop optimized production, value, and 
off-shoring; sourcing from low-wage cheaper labour 
areas, i.e. price. Aerospace supply chains have become 
ever longer and deeper.

What is clear is that before the pandemic, supply 
chain risk management was often only applied one tier 
down each time, leaving high-level organizations blind; 
vulnerable to their “invisible” lower-tier suppliers. 

Tiers three and four of the aerospace supply chain and 
lower often aim to win business in a competitive market, 
to deliver the goods and then await the next contract. A 
job-to-job existence very often, and with small margins; 
just enough to survive and maintain cash flow and 
liquidity. 

Their customers, the buyers, have habitually put the 
work out to tender each time. As long as the other criteria 
for selection are met (and often these are not very robust), 
they select on price and maybe delivery. Indeed, buyers 
are often performance-measured on how much they 
save. The actual cost of buying cheap is often hidden but 
gets lost in the fog. The flow-down of requirements from 
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opens the conversation on how to minimize, manage, or 
eliminate these risks.

Sustainability

We are seeing increased awareness and a higher degree 
of social consciousness from society/consumers—
married with public demand for greater transparency 
and trust. These will result in the aerospace industry 
being held to account. In a more connected and digitally 
productive world, the challenge isn’t about merely 
fielding a problematic question and publishing corporate 
reports. Companies need to ensure that they also come 
up with the answers to the difficult questions asked by a 
much broader, more informed, and invested stakeholder 
group to foster trust. This is nothing new, as the industry 
has always been under a high amount of public scrutiny 
and as a result, driven to evolve, ever since the day it was 
a genuine commercial enterprise. As we look forward, 
ensuring aerospace businesses are purpose-led, going 
“beyond shareholder value” will be an essential driver.

The Solutions: Collaboration

There are two elements to collaboration. The first 
is internal to your organization. You may have many 
departments with different managers as well as 
management systems such as quality, information 
and data security, environmental, health, and safety to 
support them. All too often, we talk to organizations 
where these are siloed and not integrated. Yet each one 
relies upon and impacts the others. Your organization’s 
systems, processes, and indeed people need to work 
in harmony, like a machine where the oil system is the 
QMS, the starting and ignition system are NPI and 
innovation, the air system is IT/IS and cybersecurity, the 
fuel system is the design and development process, the 
cooling system the HR and environment perhaps. 

Apply that approach now to the whole supply chain. 
It too needs to work in harmony, to collaborate, to 

the primes also often gets lost or overlooked, with the 
level of understanding decreasing with each tier. If not 
understood, it gets ignored. 

Whilst not all these elements have changed, some 
have; integrity of supply has gone from a low to medium 
risk, to a very high risk and trust in the supply chain 
has been impacted. As some companies fold due to 
significant loss of cash flow and liquidity, breaks in the 
chain are appearing. What link is going to break and 
leave my business unable to deliver? What about the 
integrity of the aerospace supply chains now? Perhaps 
the risk of counterfeit or unapproved parts is even higher 
as buyers struggle to source parts or materials. Again, 
trust is key.

In several instances, funding has been provided to 
critical suppliers to keep them in business and ensure the 
supply chain remains intact. But how sustainable is this? 

In any planning, every link and inter-dependency 
needs to be thoroughly understood. However, it can be 
the small challenges that can have the most significant 
impact. This can be particularly important for the 
higher-value processes with longer supply chains. In a 
worst-case scenario, the absence of a critical part may 
force the shutdown of a whole operation, magnifying the 
global impacts.

Resilience

Due to intellectual property issues and complex 
production processes, or in a bid to reduce unit costs, 
firms can sometimes become over-reliant on a single 
company or geography to source particular goods. This 
has left many organizations with limited contingency 
plans to deal with supply disruptions, including the 
associated logistics. Supply chain risk management 
should involve elements of human intelligence, as well as 
data collection, and organization. Such information helps 
to paint a clearer picture of the structure of the supply 
chain. Having detailed and updated accounts of such 
information will help identify potential vulnerability and 

Figure 1:  
Where are you on the journey [bsi]
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communicate, to share, to meet each other’s needs up 
and down the chain, and by working together, build 
shared resilience. So, we need collaboration, both within 
the aerospace sector and across other industries. Such 
cooperation is a real enabler of growth and a sign of 
corporate maturity. There are also, however, barriers 
to overcome to achieve full collaboration such as 
competition law as well as “collaboration fatigue”. Such 
an approach requires a very different way of thinking, 
indeed, a different culture.

Sustainability – the Circular Economy

But what of the future? There’s little doubt that 
evolving technologies such as electric propulsion and 
smart new materials will bring further opportunities 
for the industry. Although we will see new technology 
added to new air vehicles coming into service, the 
challenge and the impact will come from managing and 
upgrading the existing fleet. So, we can make the most 
of the opportunities which are coming, being able to 
adapt will be critical in our thinking, for both air vehicles 
and the culture of organizations that operate within 
the sector. Equally, as some of the new technology and 
materials come forward into routine use, we do need to 
ensure that we continue to maintain a balanced view. 

Let’s take a look, for example, at the use of advanced 
materials which will have a significant advantage in the 

reduction of weight/fuel consumption. If new materials 
and the components that they form are not well designed, 
they will not be able to be reused due to the cost and 
complexity of the recovery process, leading us to a linear 
way of thinking: extract, make, use, and dispose of. But by 
using the principles of the circular economy from design 
through to reuse, repair, refurbishment, remanufacture, 
and end of life recycling to create a closed system, we 
minimize the use of resource input. This approach 
also reduces waste, pollution, and importantly carbon 
emissions, as well as keeping products, equipment, 
and infrastructure in use for longer, thus improving the 
productivity of these resources. We must continue to 
ensure the principles of circularity are part of the design 
and management of the impacts on the industry.

The fight for efficiency and innovation will be hard-
fought in the skies. It is, however, essential that we see 
what we are trying to achieve here from whole life and 
lifetime cost perspective. The use of more advanced 
materials will have a significant advantage in the 
reduction in fuel consumption. Still, we will not be seeing 
materials such as aluminum being reused and put back 
into the supply chain. This leads us to a more linear way 
of thinking, which in turn may increase the cost.

When looking at some of the sustainability challenges, 
it is also essential that we learn from other sectors. This 
will increasingly be the case as we see significant research 
and development in new technology, which won’t deliver 
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coronavirus/2020/03/27/lockheed-offers-cash-to-supply-
chain-use-of-private-jets-for-covid-19-fight/ (Accessed: 1 
October 2020).

n Von Kumberg, W. and Reid, E. (2020) Aerospace & Defence 
supply chains: at the tipping point. Bird & Bird. Available 
at https://www.twobirds.com/en/news/articles/2020/
global/aerospace-and-defence-supply-chains-at-the-
tipping-point (Accessed: 1 October 2020).

Zusammenfassung 

Brendon Hill, BSI’s Global Head of Aerospace, und 
Martin Townsend, BSI’s Global Head of Sustainability and 
Circular Economy, erörtern einige der Schlüsselthemen zur 
Nachhaltigkeit in der Lieferkette der Luft- und Raumfahrt. 
Die alte Lieferkette des Sektors wird beleuchtet, mit all ihren 
Herausforderungen und den plötzlichen Auswirkungen der 
Pandemie, die Defizite deutlich gemacht haben. Es geht um 
neue Denkweisen, die zum Aufbau von Widerstandsfähigkeit 
angewendet werden müssen, einschließlich der Zusammenarbeit 
(die in der Lieferkette eines Unternehmens so weit wie möglich 
nach oben und unten gehen sollte) sowie der Integration interner 
Systeme. Vorausschauendes Denken wird erforderlich, um den 
neuen, sachkundigen Anforderungen der Stakeholder an die 
Nachhaltigkeit gerecht zu werden. Der Artikel gibt Beispiele für 
unterstützende Instrumente, wie z.B. APQP (Advanced Product 
Quality Planning), Blockchain und ähnliches. Lieferketten 
sollten in Zukunft durch eine neue Denkweise untermauert 
werden, eine revidierte Kultur, die Risiken betrachtet und 
einen ganzheitlicheren und weniger zeitgebundenen Ansatz 
anwendet. Entscheidend ist eine stärker auf Zusammenarbeit 
ausgerichtete Kultur. Eine Lieferkette, ein Team.

a return on investment unless deployed across multiple 
sectors. We have already seen the use of advanced 
battery storage technology, developed in the automotive 
industry, move into domestic properties. We’ve also seen 
Phase Change Materials (PCM) developed for the space 
program transfer to commercial buildings. Another area 
where there is also an opportunity to learn from others 
is in design for adaptability, using the principles of life 
cycle assessment to ensure that the right materials are 
used for the service life of the product, or environment 
in which they are placed and designed for adaptability. 
In an aerospace context, we need to ensure changing 
passenger demands – driven by the fast pace of 
development in consumer technology - have resulted in 
airlines operating fleets with increasingly different cabin 
layouts. If we take a more modular approach, it would be 
very easy to quickly change the design without incurring 
high costs.

With increased digitalization across the entire 
aerospace sector, we will also see efficiencies in operation 
as well as a need for a very different skillset. Technicians 
will be using Virtual Reality more to visualize a problem 
and find the best solution even whilst an aircraft is in 
flight, or find a more efficient way to assemble by 
“stepping inside”, or viewing the aircraft from multiple 
angles. Add to this the need to remove the trusted paper 
manual, understand if components are failing or have 
been poorly installed, or if further training is required, 
and it’s clear so see traceability is key to information 
resilience. Being able to call up relevant data by the 
simple swipe of a finger on a handheld device, and  to  
quickly transmitted data back to a single Common Data 
Environment (CDE) will become more critical.

We have looked at some key themes here; the legacy 
supply chain with all its challenges and the sudden 
effects of the pandemic which have highlighted these 
deficiencies. It is the new thinking that needs to be 
applied to build resilience, including collaboration 
(which should go as far up and down an organization’s 
supply chain as possible), integration of internal 
systems, and supply chain. Alongside forward-thinking 
to meet the new, informed stakeholder requirements for 
sustainability (and of course, we are all stakeholders in 
this), all aiming to build resilience into an organization 
and its supply chain. Some tools can help with this 
such as APQP (Advanced Product Quality Planning), 
blockchain, and the like. But underpinning this must be 
a new way of thinking, a revised culture that looks at 
risks and applies a more holistic and less time-bound 
approach. Crucially, it is a more collaborative one. One 
supply chain, one team. 
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Summary

The aerospace industry is experiencing a severe culture 
shock in the COVID-19 pandemic, after flourishing 
demand and booming business over the last decades. 
The reduction in production volumes will cascade 

from OEMs to the rest of the value chain, taking in all supply 
chain tiers and service providers. All industry stakeholders 
will need to adapt their production operations to the new 
environment, to avoid bleeding unnecessary cash and risking 
going out of business. Current government aid programs 
tend to slow down the necessary re-shaping of the aerospace 
supply chain. Short time working and other state programs 
merely bridge the immediate impact of the COVID crisis but 
should not be confused with long-term solutions. Full recovery 
of demand in the aerospace industry is not likely to happen 
until after government programs expire. The industry should 
proactively prepare itself and be “fit for ramp-down” in order 
to adjust the capacities and cost base as required, depending on 
the crisis recovery.

  
For decades, the aerospace industry has been flou-
rishing, with near-exponential growth since its begin-
nings in the 1950s and 1960s. Past downturns such as 
the 9/11 terror attacks, SARS or the financial crisis in 
2008/09 had no lasting effect on the overall growth 
trajectory. However, the impact of the COVID-19 pan-
demic is unprecedented. It brought commercial aviation 
to a standstill for months. The maximum monthly RPM 
(Revenue Passenger Mile) reduction due to COVID was 
over 75% leading to a significant global annual reduc-
tion. 9/11, by contrast, resulted in a maximum monthly 
RPM reduction of 45%, focused locally on the North 
American market, but just a 3% global annual RPM re-
duction in 2001 (Figure 1). Unlike in previous crises, the 
whole supply chain has been impacted: in 2020, com-
mercial aviation sales collapsed by up to 70% globally 
[AlixPartners2, 2020].

After the COVID-19 Pandemic 
– How the Structural Crisis 
Can Be Overcome
Dr. Stefan Ohl, Christian Leber, Daniel Makowski, Kai Schöttle, AlixPartners

Figure 1: 
Impact of crises on 

air travel demand 
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production rates. OEMs requested state aid and 
announced significant headcount reduction programs. 
Aerospace suppliers had to deal with sudden demand 
drops and the resulting liquidity shortage, aggravated 
by long lead times in the supply chain. Additionally, 
efficiency dropped due to operative impairments such as 
decoupling of production shifts, physical distancing on 
the shop floor and in offices, and quarantines in case of 
positive COVID results.

The defense-related aerospace industry has been 
insulated from demand decline so far, but complete 
shutdown of international traffic and transportation 
caused disruption of global value chains (Mehta, 2020). It 
has meant that certain suppliers were able to offset losses 
in the commercial segment by accelerating military 
business.

Recovery Scenarios  

After the full impact of the pandemic unfolded in 2020, 
a number of forecasts estimated the recovery duration and 
pathway for the airline and subsequently the commercial 
aircraft industry. Best cases assume recovery by 2023. In a 
worst-case scenario, recovery is not expected before 2028 
(Figure 2). All industry experts seem to agree however, 
that we are dealing with a crisis of unprecedented 
magnitude which will have lasting effects [Rollins, 2020].

Recovery in demand for air travel – and therefore 
for new aircraft – is likely to be impacted by certain key 
drivers. In the current situation, the most important aspect 
in increasing global travel activities is the availability 
and effective deployment of a vaccine against the virus. 

Impact on Airlines, MRO and Aviation 
Services  

Airlines and their affiliated service companies (MRO, 
catering, ground services) were the first to be hit by the 
pandemic.  Travel bans and restrictions, accompanied by 
lockdowns, took effect from end-March 2020. Airlines 
consequently went into severe cash preservation mode: 
reducing flights, putting the workforce onto short time 
arrangements, mothballing or even advancing the 
retirement of entire fleets, and ultimately requesting state 
aid. Worldwide, airlines received multibillion-dollar 
support packages. At the same time, several airlines 
went bankrupt in circumstances where state subsidies 
requested were not granted [Reuters, 2020].

Connected services like MRO and aviation services 
accordingly found themselves in trouble. For MRO 
players, falling demand for aircraft maintenance, spares 
and other services resulted in a drop in revenue in 2020 
of over 60% [AlixPartners, 2020].

Impact on OEMs, Tier 1s and Suppliers  

Demand drops subsequently hit the aircraft industry 
with a slight delay, but with full force. Deliveries of 
Airbus and Boeing are expected to collapse by 40– 60% in 
2020 compared to previous years, and recovery is likely 
to take several years. After a low point in 2020 and 2021, 
aircraft deliveries are not likely to recover to pre-crisis 
levels before 2024/25 (AlixPartners2, 2020).

Consequently, the full commercial aerospace supply 
chain has been heavily impacted by the reduced 

Figure 2: Overview of forecasts to recovery of Pre-COVID levels



Crisis Recovery

S u p p ly  C h a i n  M a n ag e m e n t  I / 2020 25

restructuring. Even pre-crisis, it was characterized by an 
overgrown and complex structure, with many undersized 
companies on Tier 2/3 level and generally poor financial 
performance [AlixPartners3, 2019]. Low diversification 
of cost footprints, a significant high cost share, above-
average personnel costs and high fixed costs intensify 
the effects of the demand drop for OEMs and suppliers. 
The low-demand situation creates an additional risk for 
the supply chain and could make strategic alliances with 

important suppliers necessary in extreme cases. To avoid 
delivery issues, a back-up plan is required to ensure to 
ensure delivery capability.

Supply Chain Consolidation  

In recent years, attempts at consolidation were mainly 
driven by the large aircraft OEMs. Boeing established the 
strategic concept of “Focus Factories”. This concept aims 
to use a platform-like approach to achieve economies 
of scale and drive operational excellence. Supply chain 
complexity was significantly reduced, and management 
became much easier. The number of existing suppliers in 
the network, for example, was reduced by approximately 

A second crucial driver for the aerospace industry 
is passenger confidence. Gradual relaxation of flight 
restrictions will start only if the required sanitary or other 
confidence-boosting measures, like pre-flight testing, are 
implemented. Demand for travel activities is also likely 
to be impacted by the depth and length of the economic 
recession. A faster recovery is likely to increase demand 
for business travel sooner.

Additionally, the availability of viable financing 
options for airlines either from private 
companies (e.g. banks, lessors, agencies) 
or via government support is crucial 
in recovering demand for aircraft. 
The potential return to service of the 
737Max (with stocks currently around 
450 aircraft) will also impact the supply 
chain, delaying demand for new aircraft.

Crisis Impancts the Whole 
Aerospace Supply Chain  

The fall in demand for air travel, the resulting critical 
financial situation for airlines and the unclear path to 
recovery, have impacted the total supply chain. Leisure 
travel is likely to take several years to fully recover and 
business travel may never revert to pre-crisis levels, given 
greater acceptance of virtual solutions. Airlines have 
already started to restructure their business models and 
fleets, looking to defer acceptance of aircraft. Moreover, 
impending bankruptcies of airlines and lessors put 10 – 
20% of orders at risk (Table 1) [Leeham, 2020].

Declining demand increases pressure on an aircraft 
supply chain which already required consolidation and 

Table 1: Airbus and Boeing order books at risk

Demand for travel activities is also likely to be 
impacted by the depth and length of the economic 

recession. A faster recovery is likely to increase 
demand for business travel sooner.
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Neither concept has led to a stable supply chain. The 
current crisis reveals the problems of highly fragmented, 
small suppliers, while the level of fragmentation and 
supply chain robustness varies segment by segment. In 
general, however, limited financial resources and low 

vertical integration put many suppliers at risk.
There is therefore an opportunity to accelerate 

supply chain consolidation, in line with the 
desired target supply base. As the legacy set-up 
is characterized by few direct suppliers to the 
OEMs, increasing vertical integration of OEMs 
and Tier 1 supplier to grow market share could be 
an option. To ensure competitiveness, fixed cost 
reductions and footprint adjustments are likely 

to be required. 
European suppliers in particular often have a high 

fixed cost structure, partly due to the underlying footprint 
and making it more difficult to achieve a competitive 
cost structure. Evolved structures and historical 
decisions have created or added sites, with frequently 
complex plant configurations. Specialization is rare and 
mixed footprints common. Over-capacity caused by 
the COVID-19 demand drop increases the pressure on 
suppliers to act. Analysis of the supply base of a typical 
European OEM shows that 89% of its supplier plants 
are located in high-cost countries (Figure 3). Compared 
to other industries (e.g. the automotive industry), the 
resulting best-cost ratio is low. These results indicate 
further potential for suppliers to adjust their footprint 
to increase competitiveness and respond to increasing 

50%. Market consolidation was accelerated as a result. In 
addition to workload aggregation, the contract structure 
was adapted to ensure better transparency of the entire 
supply chain for Boeing. The supply chain approach 
was strongly influenced by the “build to print” model. 

It is flanked by the intention to push ahead with further 
development and continuous improvement to achieve 
competitive advantage [Brothers, 2019].

Airbus also began to significantly streamline its supply 
chain. For some modules, partnerships for development 
and industrialization were established with a small 
number of Tier 1 suppliers, leading to monopoly-like 
positions for these suppliers. For other modules, the 
supplier base was expanded in line with the build to 
print concept to achieve cost reductions. Some critical 
activities – following the “Chamber of References” 
principle up to part level – remained in-house. The 
goal was to continue technology leadership and cost 
structure control, and thus be able to audit suppliers and 
determine the conditions along the value chain [Beelaerts 
von Blokland & Santema, 2010].

Figure 3: Supply base of typical European OEM (number of production sites by region)

There is therefore an opportunity to accelerate 
supply chain consolidation, in line with the 
desired target supply base. 
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A further reduction of about 10% could come from 
additional measures – including reducing the remaining 
temporary workforce, natural churn and taking on 
apprentices. Given a sustained workload reduction in 
2022, the ending of the German short time working 
agreement will require additional workforce reductions 
which will most likely lead to forced layoffs (Figure 4).

To reduce the social impact of forced layoffs, 
immediate preparation and implementation measures 
such as transfer or qualification companies are advisable, 
to ensure both social acceptance and cash containment 

for companies by drawing on government support. 
The resulting downsizing of the workforce will lead to 

companywide organizational adjustments and process 
re-designs to keep the business running with a reduced 
headcount.

Government aid helped to reduce the immediate 
impact of the COVID-19 crisis. However, given the 

price pressure. Alongside overall production cost 
management, efficient personnel cost management is 
vital for sustainable competitiveness.

Structural Change Required  

Most companies cut their temporary workforce 
to a minimum as an immediate reaction to the crisis, 
although this was usually not sufficient to compensate 
for the sudden drop in demand. To mitigate the impact 
on the core workforce, government measures such 
as short-time working have been established in many 
countries. However, government support is not likely 
to last until demand fully recovers, and further staffing 
reductions will necessarily impact the core workforce. 
As government support is withdrawn, companies are 
likely to be forced into ensuring sustainable workforce 
reductions by pulling common levers like early 
retirement, natural churn fluctuation and, as a last resort, 
forced layoffs. Taking on apprentices and trainees has 
the opposite effect but might be necessary to ensure a 
desired age pattern. 

In Germany, based on common age pyramids in its 
aerospace companies, voluntary programs will account 
for a significant portion of layoffs. Around 35% of the 
total workforce are eligible for early retirement programs, 
and projections anticipate a take-up ratio of one in three. 

Figure 4: Workforce reduction levers and typical age pyramid

Industrial setup, workforce adjustment 
and footprint optimizations will all be on 

the table to ensure business continuity. 
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workforce adjustments are likely to become necessary 
in many cases to ensure competitiveness. Short-term 
governmental measures, e.g. extended short time 
working, that currently support excess workforce are 
unlikely to last until demand in the aerospace industry 
recovers. Company resizing, including adapting 
direct and indirect processes and workforce (e.g. by 
implementing transfer or qualification companies), 
requires preparation time. Government aid programs 
cannot replace management decisions on how to shape 
the future of the company after the crisis, but instead 
allow some time to develop a holistic “Fit for Ramp-
Down” program, enabling structured, company-wide 
adaptation of resources in a highly dynamic business 
environment.

Additionally, suppliers need to devise a footprint 
strategy to improve the overall cost base over the 
medium-term by transferring work to best-cost countries. 

The measures described can be aggregated in a 
holistic approach to help companies: in the short term, 
by preparing for lower and more flexible demand, and 
in the medium term by consolidating their supply chains 
and optimizing their footprint by applying 7 structured 
and interconnected elements (Figure 5).

1. Scenario planning drives decision-making
Early assessment of the impact of the crisis on business 

top line is critical to safeguarding business and supply 
chain and preserving cash. A “Fit for Ramp-Down” 
approach begins with developing realistic Top-Down 
business scenarios at the executive leadership level, 
which is then followed by cascading financial targets 
down to all business levels. 

current outlook for the airline and commercial aerospace 
industry, short term measures will not be enough for 
the industry to survive sustainably. Access to debt 
refinancing with increased debt will become more 
difficult as economies move past COVID-19. 

The measures taken by governments address short-
term survival issues, to maintain immediate liquidity 
in corporations. Most of the volume centers on state 
guarantees for corporations to take on new debt or to 
refinance existing debts. In special cases states have also 
opted for equity investment, becoming a shareholder and 
supplying financial assistance through a capital increase. 
This kind of state aid poses the risk of delaying or even 
preventing necessary restructuring initiatives, leading to 
a preservation of the status quo [Konle-Seidls, 2020].

Holistic Approach for Ramp-Down Required  

Sustained demand drops lead to the conclusion that a 
structural change in the aerospace industry is inevitable, 
affecting all parts of businesses. Industrial setup, 
workforce adjustment and footprint optimizations will 
all be on the table to ensure business continuity. 

Re-assessment of the industrial setup and of make/
buy strategies, including insourcing of production 
volumes, are short-term measures to increase workload 
and mitigate fixed-cost impact on product costs. In the 
medium-term, vertical integration and increased M&A 
activities will be considered to improve competitiveness.

In the light of demand drops of 40% or more during the 
crisis and pre-crisis overstaffing in many companies due 
to termination or rate reduction of aircraft programs (e.g. 
Airbus A380 and Boeing 737Max) and low automation, 

Figure 5: 
Guiding structure of ‘Fit for 
Ramp-Down’ methodology
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need to be challenged and resized. Companies need to 
estimate the rough number of people required for each 
activity. Additional steps include revisiting central versus 
local allocation, consolidating teams, and applying span 
and layer rules for a leaner structure.

Strong governance and discipline are needed to 

maintain clear focus in improvement projects and limit 
product modifications (e.g. to essential improvements in 
safety, airworthiness and obsolescence). This is critical 
to resizing the engineering setup with exceptions to 
allow product development of highest value projects, 
safeguarding the future.

6. Secure and consolidate supply chain
In the medium term, the supply base will need to 

be reshaped and consolidated. This will take time to 
implement but must be initiated as part of the resizing 
plan. Reducing production rates is an opportunity 
to reshape the supply chain and manage transfer of 
work with minimal disruption. This may include site 
divestiture, consolidations, or closures. Such a plan 
enables consolidation and reshaping of the target Tier 
1 and Tier 2 supplier landscape. To secure the supply 
chain, a ‘watch tower’ is established to communicate 
rate changes, identify supplier risks for performance and 
viability, and plan for transfer of work.

7. Footprint optimization
Footprint optimization is usually the last reduction 

lever to be pulled, due to the lead-time and the competing 
priority to stabilize existing operations. This lever can 
be implemented in combination with supply chain 
optimization. AlixPartners applies a tailored value-
chain perspective footprint modelling approach to help 
companies frame their future operations. To optimize 
manufacturing and distribution cost, it is crucial to 
consider current and legacy products, processes in 
different plants, and inter-company flows. Besides 
the manufacturing facilities, office space needs to be 
analyzed, as it represents a huge opportunity to reduce 
fixed costs in a post-COVID world where working 
remotely has proven effective. 

A scenario planning war room should be established 
for each program, to understand the new business 
environment and to assess the impact on own business 
and the supply chain. This will help in developing likely 
scenario assumptions and rough order of magnitude 
(ROM) targets. Decisions will need to be taken, firstly 
on how to refocus the company on 
streamlined production and then 
on how to resize the industrial 
environment and its support 
organization to the “new reality”.

2. Determine new cost structure 
and reduction levers 

As next step, the cost structure 
of each program needs to be 
assessed to have a detailed 
view on cost and to derive the 
reduction potential. Building 
on this, cost reduction levers for 
labor, material, and industrial footprint can be identified. 
Bottom-up reduction levers identified in the program 
cost analysis need to be reconciled to the top-down 
targets established in the enterprise planning scenarios.

3.  Detailed program planning for scenario by 
program and function
Multiple scenarios should be developed, but only one 

scenario should be selected to enable the business to start 
planning implementation of levers. Given the current 
dynamic industrial environment, a company needs to 
be prepared to modify the chosen scenario frequently. 
New information is likely to arise relating to changed 
circumstances compared to any initially forecast plan.

4.  Match direct labor with the new workload and 
shop floor setup
The main objective of this step is to offload excess direct 

labor and increase workforce flexibility. Factory workers 
and corporate employees who focus on production-
related activities should match the new workload and 
shop floor setup. This will achieve lower recurring costs, 
proportionate to the required production rate decrease.

On the other hand, preserving competencies is 
essential to ensuring readiness once production 
programs start to ramp up again. Human resources 
(HR) team support is critical in retaining mandatory 
competencies and expertise, and in training staff for new 
competencies. HR is also the instrumental element in 
setting up redeployment platforms and organizing and 
structuring all personnel moves and transfers.

5.  Reduce fixed cost base of selling, general, and 
administrative (SG&A) labor
Expenses related to workforce in central functions 

such as SG&A or engineering are fixed costs; these also 

Multiple scenarios should be developed, but only one 
scenario should be selected to enable the business to start 

planning implementation of levers. Given the current 
dynamic industrial environment, a company needs to be 

prepared to modify the chosen scenario frequently. 
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Lösungen verwechselt werden. Eine vollständige Erholung der 
Nachfrage in der Luft- und Raumfahrtindustrie wird wahr-
scheinlich erst nach dem Auslaufen der Regierungsprogramme 
eintreten. Die Aerospace-Industrie sollte sich auf einen länger 
anhaltenden Nachfragerückgang einstellen und ihre Kapazitä-
ten strukturiert an die „neue Normalität“ anpassen. Proaktive 
nachhaltige und strukturelle Anpassungen der Unternehmen, 
insbesondere das Flexibilisieren der Kostenbasis können einen 
Vorteil für den Ramp-up nach der Krise bringen.
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Zusammenfassung

Nach jahrzehntelangem, stetigem Wachstum ist die Aero-
space-Industrie durch die COVID-19 Pandemie schlagartig in 
eine schwere Krise gestürzt. Aufgrund sinkender Passagier-
zahlen sind Airlines in ihrer Existenz bedroht und verschie-
ben oder stornieren Flugzeugbestellungen. Entsprechend ver-
ringerte Produktionsraten werden von den Herstellern auf die 
gesamte Wertschöpfungskette kaskadiert. Alle Akteure in der 
Industrie sind gefordert, ihre Produktionsabläufe anzupassen, 
um unnötiges Cash-out zu vermeiden und die Existenz der 
Unternehmen zu schützen. Kurzarbeit und andere staatliche 
Programme überbrücken lediglich die unmittelbaren Auswir-
kungen der COVID-Krise, sollten aber nicht mit langfristigen 
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member of the Star Alliance Fuel Advisory Group.

Thorsten Lange
Executive Vice President Renewable Aviation
Neste Components B.V.

www.neste.com

Denzil Lawrence
D E N Z I L  L AW R E N C E 
has a broad engineering 
background, with 25+ years 
experience in large and small 
organisations in aerospace, 
defence, and energy sectors. 
Denzil’s team of specialists 
work throughout high value 
manufacturing sectors , 
seeking out current and 
emerging capabilities, technologies and techniques 
that will improve the performance of The Boeing 
Company’s global supply chain.

Denzil Lawrence
Global Supplier Development
The Boeing Company

www.boeing.com

https://www.airbus.com/
https://www.cotesa.de/index_en.html
https://www.neste.de/
https://www.boeing.com/
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Bernhard Lietzmann
BERNHARD LIETZMANN 
is partner in the management 
consultancy Ingenics AG 
and responsible for the 
aerospace sector. His main 
focus is on production 
s t r a t e g i e s ,  i n c r e a s i n g 
efficiency in production and 
administration and also on 
the practical implementation 
of digital transformation.

Bernhard Lietzmann
Partner, Director Business Unit
Ingenics AG

www.ingenics.com

Patrick Marous
After his studies he initially 
worked for a M&A consul-
tancy before later moving to 
thyssenkrupp where he held 
various positions in strategy 
and corporate development. 
He later headed the Sourcing 
Office Asia of the Materials 
Services Business Area based 
in Hong Kong and was sub-
sequently Head of Global Product Management of the 
same Business Area based in Essen.

Patrick Marous
CEO of the global Operating Unit thyssenkrupp 
Aerospace 
thyssenkrupp Aerospace

www.thyssenkrupp.com

www.maex-partners.com

After an era of growth and 
upscaling challenges, aerospace 
is now facing an unprecedented 
situation.
We can help you with our 
customized transformation 
approaches to secure profits, 
stabilize supplies and make 
production systems flexible.
Contact us. 

CCuussttoommiizzeedd  ssoolluuttiioonnss..  
IImmpplleemmeenntteedd..

Revolutionize 
your industry.
Again.

https://www.ingenics.com/en
https://www.thyssenkrupp.com/en/home
https://www.maex-partners.com/
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Scott McLarty
SCOTT MCLARTY holds 
a Fellowship in Aerospace 
Manufacturing Management 
from Cranfield University, 
is a member of the Royal 
Aeronautical Society and 
Board member of  the 
UK Aerospace Growth 
Partnership. He is the leader 
of Spirit’s Airbus Division 
and has 30 years experience in Operations, Project 
Management and Supply Chain, across commercial 
and military programs.

Scott McLarty
Senior Vice President - Airbus Programs
Spirit AeroSystems

www.spiritaero.com

Gaël Méheust
GAËL MÉHEUST, President 
and Chief Executive Officer 
o f  C F M  I n t e r n a t i o n a l , 
serves as the company’s 
global representative in its 
relationships with customers, 
g o v e r n m e n t  a g e n c i e s , 
industry associations, and 
the media. He was named to 
the position in February 2017.

Gaël Méheust
President & CEO
CFM International

www.cfmaeroengines.com

https://www.spiritaero.com/
https://www.cfmaeroengines.com/
https://www.tusas.com/en/
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Eleanor Mitch
Experienced in governance 
and international strategy 
working with government, 
private sector & international 
organizations. Digital law 
expert. Alumni Advisory 
Group of the Wharton IGEL, 
Fulbright Scholar. Tutor for 
Oxford University’s Block-
chain Strategy Programme, 
LLM and completing a PhD in Digital Law.

Eleanor Mitch
CEO and Co-Founder 
14bis Supply Tracking

www.14bis.aero

Thierry Mootz
THIERRY MOOTZ has 
spent more than 35 years 
in management positions, 
in  large  internat ional 
corporations and complex 
environments. Since 2015, he 
joigned Latécoère, a tier one 
partner to major international 
aircraft  manufacturers , 
specialized in Aerostructures 
and Interconnection Systems.
He’s currently Deputy Group CEO and General 
Manager of the Interconnection Systems branch.

Thierry Mootz
Deputy Group CEO & General Manager of 
Interconnection Systems branch
Latécoère

www.latecoere.aero

Dr. Ronald Naderer
DR. RONALD NADERER 
is CEO and Co-Founder of 
the FerRobotics Compliant 
Robot Technology GmbH. 
Technologically his core com-
petences are innovative con-
tact-sensitive robot systems, 
a visionary work model for 
robots. Naderer’s dedication 
is to make robots work intui-
tively so that they can mastermind irregular process 
flows safely and fast.

Dr. Ronald Naderer  
CEO
FerRobotics Compliant Robot Technology GmbH

www.ferrobotics.at

Lutz Neugebauer
LUTZ NEUGEBAUER is the 
CEO of Broetje-Automation. 
He entered the company in 
1991 as a start-up engineer 
and has since held various 
responsibi l i t ies  in  the 
company. He became General 
Manager of BA Services 
GmbH in 2013 and leads the 
global Broetje-Automation 
Group as CEO since beginning of 2019. Lutz 
Neugebauer is an graduated engineer for Electrical and 
Automation Engineering.

Lutz Neugebauer 
CEO
Broetje-Automation GmbH

www.broetje-automation.de

https://14bis.aero/
https://www.latecoere.aero/
https://www.ferrobotics.com/en/
https://www.broetje-automation.de/
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Gabriel Oehme
GABRIEL OEHME, born in 
1968, holds an engineering 
degree from FAU in Erlangen 
and a master degree in 
business administration from 
RWTH Aachen. He has more 
than 20 years of experience 
in the aerospace, in aircraft 
sales, aftermarket services, 
c u s t o m e r  p r o g r a m m e 
management and procurement. He currently overlooks 
programme procurement including supplier risk 
management.

Gabriel Oehme
Head of Programme Procurement
Airbus S.A.S.

www.airbus.com

Dr. Stefan Ohl
DR. STEFAN OHL (born 
1968) is Managing Director 
at AlixPartners Germany. 
With 25+ years of global 
business experience, he has 
deep expertise in operational 
restructuring, interim mgmt 
and holistic transformation 
programs. He co-leads 
AlixPartners’ EMEA A&D 
and M&A/PMI Practices. He holds a Master in 
Economic Engineering and his Ph.D. on “Forecasting 
in the Automotive Industry”.

Dr. Stefan Ohl
Managing Director
AlixPartners

www.alixpartners.com

Gregor Reischle
MR. GREGOR REISCHLE 
has more than 10 years 
experience in AM industry 
and he is presently the Head 
of Additive Manufacturing 
at TÜV SÜD. In addition 
to establishing 3D printing 
technologies in production, 
he is passionate about lived 
quality assurance in practice 
and lean entrepreneurship. He has defined TÜV SÜD 
industrial AM strategy, and formed the team of experts.

Gregor Reischle
Head of Additive Manufacturing
TÜV SÜD Product Service GmbH

www.tuev-sued.de

Emmanuel Remy
EMMANUEL REMY was 
appointed MECACHROME 
CCO and Chief Programs 
Officer 10/2019. Formerly, 
he was a Latécoère EXCOM 
members, and held Aero-
structures General Manage-
ment. He began his career 
in 1993 at MBDA where he 
held successively Engineer-
ing then Customer Support position. In 2000, he joined 
EADS SOCATA as Head of Aerostructures Sales & 
Programs. He was appointed in 2008 AEROLIA Vice- 
President Sales & Programs. Since 2011, Emmanuel 
Remy has worked as Vice President Engineering for 
the Aerostructures and Systems division at DAHER.

Emmanuel Remy
Chief Commercial Officer and Chief Programs Officer 
MECACHROME Group
www.mecachrome.com

https://www.airbus.com/
https://www.alixpartners.com/
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Dr. Joerg Rissiek
DR. RER. POL. JOERG 
RISSIEK is the SVP Sales, 
Marketing and Contracts at 
Diehl Aviation since 2019. 
He manages the worldwide 
customer  inter faces  –
offering an innovative cabin 
and systems portfolio for 
commercial and military 
aircraft. In Lufthansa Group 
and in Airbus Group Joerg has worked in management 
positions in sales, services, support as well as strategic 
purchasing.

Dr. Joerg Rissiek
Senior Vice President Sales, 
Marketing and Contracts
Diehl Aviation

www.diehl.com

Dr. Jörg Schlenger
DR. JÖRG SCHLENGER 
studied Civil Engineering 
and obtained his doctorate 
with a thesis on ‘Climatic 
Influences on the Energy 
Demand o f  European 
O ff i c e  B u i l d i n g s ’ .  A t 
Drees & Sommer he leads 
the energy design team 
and is responsible for the 
optimization of energy concepts, building and plant 
simulation, sustainability consulting and Green 
Building certification. He is Auditor of the German 
Sustainable building Council DGNB.

Dr. Jörg Schlenger
Manager
Drees & Sommer

www.dreso.com

Michael Santo
MICHAEL SANTO is a 
Managing Partner at h&z 
Management Consulting 
and has been with the com-
pany since 2003. He studied 
industrial engineering at the 
German Air Force University 
in Hamburg and served as 
an officer for nine years. He 
subsequently held various 
management positions in the aviation industry and in 
the medical technology industry.

Michael Santo
Managing Partner
h&z Unternehmensberatung AG

www.huz.de

Dr. Klaus Richter
DR. KLAUS RICHTER holds 
a PhD in Robotics from TU 
München. After 10 years as 
a consultant with McKinsey 
& Co., he joined BMW in 
2003, where he led global 
direct purchasing. From 2007 
to 19 he was member of the 
Airbus Executive Committee, 
in charge of Airbus’ global 
Supply Chain Management and Airbus (Germany) 
Operations GmbH. He currently works as independent 
advisor.

Dr. Klaus Richter
Independent
Senior Advisor (Bain & Co.) 

klaus@ekrichter.net

https://www.diehl.com/group/en/
http://www.dreso.com/de/en/
https://huz.de/en/
mailto:klaus%40ekrichter.net?subject=
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Dr. Klaus Schneider
DR. KLAUS SCHNEIDER 
joined Liebherr-Aerospace 
L indenberg  GmbH as 
Managing Director  of 
Design and Engineering 
in 2019. From 1992 to 2019 
he held several positions 
at Liebherr-Werk Nenzing 
GmbH, Austria. For 26 years 
Dr. Schneider has developed 
drive technology for different types of cranes and deep 
foundation equipment.

Dr. Klaus Schneider 
Managing Director
Liebherr-Aerospace Lindenberg GmbH

www.liebherr.com

Stefan Schmid
S T E FA N  S C H M I D  i s 
responsible for the aerospace 
customers of  Dassault 
Systèmes since 2017. He 
joined the company in the 
year 2010. His career in 
the IT-based engineering 
begun back in 2000 at MSC.
Software, where his focus was 
the aerospace market already. 
After his study of economic sciences, he worked as a 
professional pilot, an affinity to the aerospace domain 
which last until today.

Stefan Schmid
Director, Aerospace & Defense, Business 
Transformation
Dassault Systemes Deutschland GmbH

www.3ds.com

Whether adapting the business model or planned
insolvency – we will consult you today and tomorrow

WIND OF 
CHANGE

HOW TO OVERCOME THE
Continuing?

Downsizing?

Selling?

Closing?

Make-or-Buy?

Today Tomorrow
Restructuring or Adaption
of the business model

- Downsizing to new requirements
-  Big data analytics for demand

forecasting
- RPA in Administration

Securing future viability

- Business model expansion
- Digitization business model
- Supply Chain Network Strategy

BERNHARD
LIETZMANN,
Partner, Director
Business Unit

STEPHAN
GROßFUSS,
Manager Industry

Anzeige_Wind.indd   1Anzeige_Wind.indd   1 01.10.20   18:2801.10.20   18:28

https://www.liebherr.com/en/deu/start/start-page.html
https://www.3ds.com/
https://www.ingenics.com/en
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Inga Stockfleth
INGA STOCKFLETH is Vice 
President Corporate Pur-
chasing at Lufthansa Technik 
AG in Hamburg while addi-
tionally being responsible for 
Technical Procurement of the 
Lufthansa Group. She joined 
the company in 2005 in the 
business unit components 
and hold various manage-
ment positions within Lufthansa Technik and Luf-
thansa AG. She graduated from the University of Kai-
serslautern with a degree in industrial engineering.

Inga Stockfleth
Vice President Corporate Purchasing
Lufthansa Technik AG

www.lufthansa-technik.com

Willem ter Steeg
2019 - Now: 
Teijin Carbon Europe GmbH, 
GM Development
2015 - 2019: 
Engineering Consultant
2013 - 2015: Johnson Controls, 
Manager New Technologies 
Compo sites
2010 - 2013: 
Visteon, Project Engineer
2002 - 2010: Toyota Motorsport F1, Senior Engineer
1999 - 2002: 
Fokker Aerostructures, Conceptual Design Engineer
1998 - 1999: Fokker Special Products, Design Engineer.

Willem ter Steeg
General Manager Development
Teijin Carbon Europe GmbH

www.teijincarbon.com

Matthias Tomenendal
PROF. DR. MATTHIAS 
TOMENENDAL is an expert 
on strategy and innovation. 
Prior  to his  academic 
career as a professor for 
management and consulting 
at Berlin School of Economics 
and Law, he worked as 
a strategy consultant for 
Boston Consulting Group 
for more than a decade. His current research centers 
around digital leadership, organizational identity, 
gazelles and clusters.

Prof. Dr. Matthias Tomenendal
Director Berlin Professional School
Berlin School of Economics and Law

www.mba-berlin.de

Volker Thum
VOLKER THUM, Managing 
Director (BDLI e.V.) since 
2015. Before, he spent 25 
years with AIRBUS. He 
had different assignments: 
Manufacturing, Finance 
and Procurement (Germany 
and France). Before joining 
BDLI he led the AIRBUS 
plant Bremen. His former 
assignments: AIRBUS General Procurement and 
Facility Management, Fuselage production in 
Germany and AIRBUS Cost Centre Controlling.

Volker Thum
Managing Director
BDLI e.V.

www.bdli.de

https://www.lufthansa-technik.com/
https://www.teijincarbon.com/
https://www.berlin-professional-school.de/en/
https://www.bdli.de/en
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Jose Maria Trujillano
JOSE MARIA joined Airbus 
in 2001. He held various 
management positions in 
the areas of Programmes 
and Procurement in France, 
Spain and in the UK. He was 
appointed HO Industrial 
Strategy in April 2020, after 4 
years as VP Procurement for 
Wing structures. Aerospace 
engineering degree from ISAE-SUPAERO (Toulouse, 
France).

Jose Maria Trujillano
Vice President, HO Industrial strategy & footprint 
optimisation
Airbus SAS

www.airbus.com

Dr. André Walter
DR. ANDRÉ WALTER is 
Chairman of the Board of 
Management of Airbus 
Operations GmbH and 
Head of Plant Hamburg. 
Prior to this, he was Head of 
Plant Bremen after gaining 
experience in various other 
management posit ions. 
Before Airbus, he had 
different roles at the Institute for Materials Science 
in Bremen. He studied mechanical engineering in 
Hanover and obtained his PhD in Bremen.

Dr. André Walter
Chairman of the Board 
of Management Airbus Operations GmbH
AIRBUS Operations GmbH

www.airbus.com

Alexander Tsipoulanidis
PROF. DR. ALEXANDER 
TSIPOULANIDIS studied 
Factory Planning, Logistics 
and Strategic Management. 
His PhD dealt with Lean 
Value Creation. He has 20 
years of global experience 
i n  f a c t o r y  p l a n n i n g , 
restructuring, operations 
improvement and supply 
chain consulting. Since 2012 he is Professor for Supply 
Chain & Operations Management at the HWR Berlin 
where he researches Digital Supply Chain Excellence.

Prof. Dr. Alexander Tsipoulanidis
Professor for Supply Chain and Operations 
Management
Berlin School of Economics and Law

www.hwr-berlin.de

Initiator
PROF.  DR.  JOHANNES 
WALTHER  is Chairman of 
the Executive Board of the  
Institute of Production 
 Management (IPM AG), 
Professor of Production 
M a n a g e m e n t  a t  t h e 
Ost fa l ia  Univers i ty  of  
Appl ied  Sc iences  and 
Member of the Advisory 
Board of the Institute of Procurement at the AutoUni 
of Volkswagen Group.

Prof. Dr. Johannes Walther
Chairman of the Executive Board
IPM AG
Institute for Production Management 

www.ipm.ag

https://www.airbus.com/
https://www.airbus.com/
https://www.hwr-berlin.de/en/
https://ipm-conferences.com
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Jürgen Westermeier
JÜRGEN WESTERMEIER 
i s  t h e  A i r b u s  C h i e f 
P r o c u r e m e n t  O f f i c e r , 
appointed in September 2020. 
Prior to Airbus, he spent 
more than 20 years at BMW 
group, undertaking several 
senior executive positions 
within Strategy Purchasing, 
Quality Management, Cost 
Engineering and Supplier Network. He holds an 
Industrial Engineering degree from the University of 
Karlsruhe.

Jürgen Westermeier
Chief Procurement Officer
Airbus

www.airbus.com

Adrian Weiler
ADRIAN WEILER, CEO of 
INFORM GmbH, promotes 
AI technology for Digital 
Decision Making to make 
business operations more 
efficient and agile. He 
proposes a new management 
strategy, Agile Optimization, 
for smart and fast decision 
making in today’s complex, 
volatile and sometimes unpredictable business 
environments.

Adrian Weiler
CEO
INFORM GmbH

www.inform-software.com

https://www.airbus.com/
https://www.inform-software.com/
https://www.inform-software.com/
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