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RESILIENCE AS A NEW TARGET FUNCTION OF GLOBAL VALUE ADDED CHAINS

1. 
Resilience – remedy for ruptured value added chains

Since the financial and economic crisis of 
2008/9, the global economic and trading sys-
tem has often been described as volatile. 
This volatility has made advance planning in 
a business context far more difficult and fre-
quently falls under the acronym “VUCA” (vola-
tility, uncertainty, complexity, ambiguity). This 
environment is also known as “BANI” (brittle, 
anxious, non-linear, incomprehensible). 1)  

Irrespective of which acronym best describes 
the reality we find ourselves in, what we can 
say is that, due to the corona pandemic and 
the resulting supply chain disruptions, the 
planning of these supply chains has become 
more complicated. Even if corona appears to 
have been almost completely overcome in 
Central Europe and the trading indicators (in 
particular the price and dependability of inter-
national container transports) are return-
ing to their normal level, the overall condi-
tions under which supply chains operate have 
become considerably more volatile. In short, 
the notion of resilience in the design of indus-
trial value added chains is far more important 
than was the case prior to corona. Then there 
is also geopolitics – which for a long time was 
only of secondary importance for the design 

of value added chains and which is now a key 
factor in the structure of supply chains, a fac-
tor that has a concrete impact on sourcing 
decisions.

Until just a few years ago, value added chains 
were designed according to the follow-
ing basic principles; major importance was 
attached to making them “lean”; and, where 
possible, quality was ensured by certification 
and supply capability by contract penalties. In 
terms of costs, the concept of a value added 
chain with a single central production loca-
tion worldwide still appears to be the ideal 
arrangement, 2)  but this kind of “single source 
strategy” can no longer be seen as being in 
tune with the times. The objective now is to 
create more resilient value added chains that 
are adapted to and can satisfy the frame-
work conditions in a VUCA and BANI world. 
Planning processes must not only be aimed 
at minimising cost but also need to be more 
strongly geared towards supply capability 
while at the same time calculating risks along 
the supply chains. This renders planning more 
complex, and this also applies to the methods 
and instruments used. The concept of “total 
landed cost” (TLC), for example, incorporates 

not only product price, freight costs, cus-
toms clearance costs and administrative costs 
but additionally also the risks in the procure-
ment process occurring all the way through to 
actual receipt of the goods. 3)

The issue at hand is “resilience” – in other 
words the “ability of a value added chain to 
return to the scheduled performance within 
an appropriate period of time following an 
interruption” 4). More precisely, resilience com-
prises three qualities: namely anticipation, 
coping and adaptation. 

▪ Anticipation refers to the proactive adapta-
tion of the value added chain to changes in 
the operating environment. Flexibility and 
redundancy must be factored into anticipa-
tion at the earliest possible stage – in the 
form of alternative routes or flexible pro-
duction capacities, for example. 

• Coping means the ability of the value 
added chain to largely absorb the effects 
of a risk and to maintain the efficiency of 
operational routines. 

• Adaptation refers to rapid adjustments in 
response to the effects of risks. This qual-
ity can “effectively mitigate the effects of 
a risk event by containing these effects 
within as short a period of time as possi-
ble”. 5) The objective is to minimise produc-
tion downtime and its duration throughout 
the entire logistics value added chain. 6)

The corona pandemic, the war in Ukraine and 
so-called fake news are just some of the fac-
tors that result in volatile developments and 
make planning more difficult. This whitepa-
per will also outline some of the options to 
increase the resilience of value added chains 
and will look more closely at various relevant 
aspects in the subsections.

ResilienceResilience
Anticipation

Coping

Adaption
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2. 
Supply capability vs. cost minimisation  
in inventory management

Until a few years ago, it was standard practice 
to steadily reduce the level of buffer stocks 
stored to cushion supply failures and to main-
tain these stocks at the lowest possible level 
in order to keep the costs associated with 
inventories (insurance, shrinkage and loss of 
value due to storage, interest rate costs) to a 
minimum. 7)

The following diagram shows the changes in 
stocking levels in Germany based on the mon-
etary value of inventories. According to the 
available data (data comparison since 1990), 
there was a record increase in the third quar-
ter of 2022. The monetary valuation method 
means that the values are higher due to infla-

tion. The diagram clearly shows the steady 
increase since 2021 and in particular since 
2022. The mapped trend line supports the 
interpretation that stocking levels were ini-
tially greatly reduced from early 2020 (first 
corona lockdown in Germany in March 2020) 
before rising once again significantly.

The extreme swings since 2021 and even more 
so since 2022 are not even remotely mirrored in 
the long timeline since 1990. The trend in these 
statistics is a clear indication that – in macro- 
economic terms – inventories were increased 
in order to offset the growing uncertainties in 
the value added chains. This means that logis-
tics is becoming more expensive not only due 
to inflation but also for structural reasons.

Warehouse storage is costly as well as space-in-
tensive and therefore also requires larger 
premises and more personnel. At the same 
time, the demand for logistics premises in Ger-
many has risen to record levels during the past 
two years, but this growth in warehousing area 
is not an end in itself. In view of the fact that 
it is no longer possible to build new storage 
facilities without any problems on greenfield 
sites 8)  and given that the alternative – namely 
the reutilisation of former industrial sites – is 
more expensive, any company looking to build 

up its warehouse inventories has to conduct an 
in-depth review of the feasibility of such plans. 

Increasing stocking levels in response to vola-
tile developments is not a sufficiently differen-
tiated strategy and such a decision should not 
be taken without more detailed analysis.

What is important to consider all the associ-
ated costs in a way that takes the relevant risk 
components into account. This in turn means 
that deliveries have to be categorised. As with 
the methodology used in conventional ABC or 
XYZ analyses, we can also define categories as 
a basis for deriving procurement and inventory 
management concepts. What we find is that 
re-procurement of different parts is subject to 
different risks. Based on various relevant fac-
tors, it is then possible to derive a warehous-
ing strategy that is more differentiated than 
a strategy geared towards building the same 
stocking levels across all categories. In this pro-

cess, greater importance must be attached to 
risk-affected goods. To this end, the manage-
ment concept should at least take account of 
the geographic location, the geopolitical envi-
ronment, the market power and the substitut-
ability of a product and its suppliers.

At the same time, more resilient value added 
chains do not mean that we have to totally 
turn our back on the idea of just-in-time deliv-
ery. JIT may also still be a valuable concept, 
provided that the risk component and can 
effectively managed – by means of regional-
ised organisation and close cooperation with 
potential suppliers, for example. Greater ver-
tical integration under in-house control can 
also serve as a tool to promote a more resilient 
logistics chain without the fundamental need 
to significantly increase buffer stocks.
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3. 
Regionalisation – more expensive but beneficial  
in terms of sustainability and resource availability 

For a long time, geopolitics played only a sec-
ondary role in the design of value added 
chains. The result was global value added 
chains and utilisation of alternative supply 
sources all over the world. In 2018, we then 
saw a countertrend driven by the tariff conflict 
between China and the USA.  The corona pan-
demic further incentivised the regionalisation 
of value added chains. With a three-week lock-
down, the transport time of roughly 40 days 
for goods travelling between Asia and Europe 
can mean an increase in the re-procurement 
period of up to 50%. This regionalisation trend 
was further reinforced by the war in Ukraine. 

As a result of these trends and geopolitical 
shifts, we can observe growing localisation 
and the formation of “independent blocks” 
(such as dedicated value added chains for the 
Chinese market and the EU/USA) aimed at 
overcoming the obstacles that trade restric-
tions, customs tariffs and the like are expected 
to create. 10) In addition, overall analysis of 
developments in the flows of goods, capi-
tal, information and people points to what is 
known as “slobalisation” – in other words, a 

slowdown in globalisation. Global value added 
chains are still part of strategic planning, how-
ever, as global interconnections also help to 
boost resilience to large-scale shocks such 
as regional natural disasters. Overall, there-
fore, regionalisation should be viewed in a glo-
balised context.

Although regional value added chains may 
make purchase prices higher, the regional 
design of such chains can also be seen as being 
more reliable and more sustainable. The move 
towards regionalisation should be viewed as a 
step-by-step process geared towards improv-
ing the functioning of the value added chain 
within the context of risk consideration. 
Whereas industrial production can be relocated 
at the price of higher production costs, it is 
more difficult to find substitute sources of raw 
materials. 50% of worldwide exports of sun-
flower seed oil originate in Ukraine, for exam-
ple, and the rare earths used in semiconductor 
production are currently mined almost exclu-
sively in China for cost reasons. Western coun-
tries are now trying to develop alternative rare 
earth deposits, but this is very costly due to the 

high environmental impact of the mining pro-
cess. Moreover, mining of mineral raw mate-
rials is a long-term endeavour, as it can some-
times be decades after approvals are granted 
before the first minerals are actually extracted 
from the ground.

On the transport front, regional supply con-
cepts can reduce disruptions and ensure 
greater reliability thanks to shorter and 
more dependable transport routes. Moreo-
ver, these concepts can be expected to sig-
nificantly reduce the number of special and 
urgent transports, thereby also reducing CO2 
footprints. What we will probably see in future 
is the increasing creation of smaller regional 
networks for certain components or part sets, 
with these networks still being globally inter-
connected with one another. 

Regional value added chains also provide a 
solid foundation for the creation and expan-
sion of the circular economy. In this process, 
long-term partnerships help to promote the 
creation of prototypes for the circular econ-
omy. When considering CO2 consumption, 
we also need to take account of the fact that 
these cycles – including the necessary recy-
cling processes – often necessitate additional 
transports. Regional value added chains nev-
ertheless make it easier to maintain reduced 
ecological footprints despite the additional 
CO2 consumption. Examples include the alu-
minium closed-loop model of Audi for the 
pressing plants in Ingolstadt and Neckar-
sulm. 11) Other pilot projects based on regional 
loops can be found in the glass recycling sector 
in the cooperation between partner compa-
nies Reiling Glas Recycling, Saint-Gobain Glass 
and Saint-Gobain Sekurit. 12) Moreover, close 
and direct interaction and exchange between 
companies help to ensure a rapid response in 
the event of bottlenecks.

When building a network of regional suppli-
ers, however, companies must also bear in 
mind that regional value added chains may 
be completely unable to perform due to local 
risk events such as flooding or hurricanes. One 
way to meet this challenge is diversification – 
using dual and cross-sourcing strategies, for 
example.

6
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4. 
Towards dual and cross-sourcing in procurement strategy

In the endeavour to identify ways of tackling 
the shortage of critical materials and parts, 
companies are torn between the options 
of developing multiple partnerships (mul-
ti-sourcing) and concentrating on a small 
number of strong and reliable delivery rela-
tionships (dual or single-sourcing). The chal-
lenge is to adapt procurement processes and 
to find the right balance in order to minimise 
risks in the supplier portfolio.

Dual or cross-sourcing is being discussed in 
multiple sectors as a way of increasing the 
resilience of value added chains. Dual-sourc-
ing means taking on an additional supplier, 
while cross-sourcing is when an additional 
product is requested from an existing sup-
plier in a bottleneck situation. In dual-sourc-
ing strategies, the required part volume is 
split between the suppliers, often with the 
main supplier delivering 80% of the parts and 

a secondary supplier the remaining 20%. 13) 
For the purpose of geographic diversifica-
tion and handling regional risks such as flood-
ing, volcanic eruptions or political instability, 
customer companies choose – where possi-
ble – suppliers from two independent regions. 
It is often the case that lower-cost parts are 
procured via a global main supplier, while a 
regional supplier provides the required flexi-
bility in the event of bottlenecks. As a result, 
the increase in the regional share of the part 
volume is only limited.

In many cases, the search for a potential sup-
plier can prove extremely difficult, but digi-
tal matchmaking solutions can facilitate this 
process. 14) In addition, the choice of a fur-
ther supplier is frequently subject to lengthy 
quality and certification processes. If suita-
ble certificates have already been issued, then 
this makes the changeover far easier. Sev-

eral research projects funded by the European 
Union are focused on this issue and have pin-
pointed ways of facilitating these certification 
processes (e.g. CO-Versatile) 15). Furthermore, 
the rapid change of supplier is limited by tech-
nical system requirements. Various IT systems 
are often finely aligned and interconnected 
for a particular product, and this complicates 
the integration and rapid switch of supplier.

Cross-sourcing greatly simplifies the integra-
tion of the supplier, as certain part subsets are 
delivered by an existing supplier. This means 
that both the technical interfaces and the pre-
requisites for quality reviews are already in 
place, which in turn means that the supplier 
base remains unchanged in a cross-sourcing 
strategy. This increases flexibility but does not 
increase the complexity of the supply chain or 
coordination processes with the supplier.

Supply 
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Technology 
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Value-Added 
Resellers

Consultants

Manufacturing 
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Digital Innovation 
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There are also other procurement strategies 
that help to integrate flexibility in the pro-
curement process, and this increases resil-
ience in the value added chain. Three issues 
are addressed in the following by way of 
example: 

1. Time-based flexibility for suppliers through 
early approvals for material procurement 
Guaranteed purchase volumes create financial 
security for the supplier. This reduces uncer-
tainty for the supplier and makes for depend-
ability and flexibility in the planning of pro-
duction.  

2. Time-based flexibility for the manufacturer 
through late approvals for the production of 
variant parts by the supplier 
In order to keep warehouse inventories as low 
as possible, it is worthwhile for companies to 
closely coordinate the production and delivery 
of variant parts with the supplier. Unneces-
sary surplus stocks of variants can be avoided 
by tying the production of variant parts spe-
cifically to a customer order. It is therefore a 
good idea to commission versioning or vari-
ant production of parts at short notice wher-
ever possible.

3. Use of segmentation strategies for the 
need-based expansion of inventories 
Segmentation of inventories – based on 
need, for example – pave the way for selec-
tive expansion of stocking levels. This avoids 
excessive utilisation of warehousing capaci-
ties and the resulting wastage in the relevant 
processes based, for example, on resorting 
of inventory stocks. A segmentation strat-
egy also makes it easier to identify the parts 
for which a dual and cross-sourcing or mul-
ti-sourcing approach is needed.

Co-Versatile's Digital Technopole system. (Source: Co-Versatile)
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5. 
End-to-end supply chain management and deeper  
integration along the in-house value added chain

Holistic or end-to-end supply chain manage-
ment comprises the management of value 
added chains from a cross-company perspec-
tive that extends beyond optimisation within 
the confines of a particular company and aims 
to achieve an integrated and optimised out-
come for multiple actors. Companies can 
gain a better understanding of upstream and 
downstream steps in the value added chain 
by looking beyond the confines of their own 
operations – starting at the raw material 
source all the way through to the sink. Finan-
cial investment in players active along a com-
pany’s own supply chain can play a key role in 
this process.

On example of this is the acquisition of a 
stake in Jade-Weser-Port by Hapag-Lloyd in 

2022. 16)  This means that the carrier now has a 
holding in a port and that this port may then 
play a greater role in future. Not only is the 
carrier making a potentially lucrative invest-
ment; it also seems plausible to assume that 
the company also aims to gain access to the 
corresponding infrastructure. Another exam-
ple of targeted development in a compa-
ny’s own value added chain is the takeover of 
eCommerce fulfilment provider Visible SCM 
by Maersk in 2021. As a result, the company 
has underpinned its end-to-end problem-solv-
ing expertise and also – through the con-
nected company – has its own access to data 
and resources along the entire value added 
chain practically all the way through to the 
end customer. Maersk also holds a significant 
stake in logistics start-up Forto, who act as a 

digital carrier for air, sea and overland trans-
ports, and this marks the development of 
Maersk away from a classic sea freight carrier. 
This also enables the company to gain a far 
better overview of its own value added chain 
as well as that of its customers. Thanks to this 
increased visibility all the way into the eCom-
merce business and due to the fresh insights 
obtained through the digital forwarding sys-
tem, Maersk can be described as being more 
crisis-resistant and more resilient than was 
previously the case.   

Examples of this kind can also be found in 
other sectors. When it comes to resilience, 
what makes the difference is when companies 
have a better understanding of necessities and 
concerns along their own value added chain.

8

The Jade Weser Port in Wilhelmshaven
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6. 
Transparency as an enabler for the  
adaptive value added chain

The ability to make rapid adjustments in the 
value added chain and to respond to risks 
at an early stage calls for an adaptive value 
added chain. One prerequisite for this adap-
tivity is a level of data transparency between 
the partners in a value added chain that ena-
bles companies to see when materials will 
be delivered and to determine whether, for 

is best organised via the platform systems of 
a neutral and independent operator who is 
open to all value added partners. ERP and MES 
providers are already developing platform 
strategies, and some of the big players like 
Microsoft Azure are also offering their own 
solutions. However, none of these platforms 
has so far established itself as a standard. In 
addition, the decoupling of data creation and 
data utilisation supports the future use of 
data in a way similar to that in which apps are 
used on a smartphone. Each app contains a 
specific analytical function – such as an inven-
tory and capacity comparison. The idea is that, 
when using the app, the user “fetches” the 
necessary data from a neutral entity, in other 
words the platform. In this process, access is 
granted only to a fraction of the available data 
sets and only for a specific time frame.

If we master this digitalisation challenge, we 
can pave the way for direct communication 
of milestones in the production process via a 
suitable platform. The customer can then be 
notified online that the product is still being 
produced, is already finished, is already en 
route to the rail terminal via intermodal trans-
port, or has already loaded onto the train and 
will arrive at the hub at point in time “X”. At 
the same time, this implies successful internal 
communication between departments and 
hence the necessary interoperability between 
internal systems.

The Catena-X System Approach: © 2022 Catena-X or a Catena-X affiliate company. All rights reserved.
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example, additional suppliers need to be 
contacted to supply shortage materials or 
whether different delivery routes need to 
be chosen. The only way to achieve this is 
through a suitable process for the exchange 
of data. What became apparent above all dur-
ing the pandemic is that there is room for 
improvement on this front. Coordination with 

partners by phone is particularly time-con-
suming. Moreover, coordination with an indi-
vidual partner provides an inadequate over-
view of the “big picture” in the value added 
chain. What is required instead are intercon-
nected platforms that can generate a holistic 
overview of the relevant logistics data. 17)

The goal of digital platforms is to intercon-
nect all the actors involved in the value added 
chain in order to permit collaborative plan-
ning.  18) In the automotive industry, for exam-
ple, the lighthouse “Catena-X” project funded 
by Germany’s Federal Ministry for Economic 
Affairs and Climate Action is designed to 
implement the idea of collaborative planning.  
Data can be shared by means of federated 
data exchange. The potential of such a plat-
form lies in the synchronisation of procure-
ment and production plans while ensuring 
data sovereignty. This type of platform per-
mits near-realtime orchestration of the value 
added chain. 19) 

One of the options for an effective digital 
infrastructure and for cross-company data 
exchange comes in the form of trustworthy 
third parties who facilitate the anonymous 
exchange of confidential data with partners in 
the supply chain while withholding sensitive 
and competition-related data. This exchange 
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7. 
Thinking in networks promotes rapid adaptation to  
changing market conditions.

During the most recent crises, some compa-
nies have restructured parts of their value 
added chains and switched suppliers in order 
to make their chains more resilient. These 
restructuring measures have not only ensured 
the integration of further regional suppliers 
but have also addressed risks like the vola-
tile development of transport prices as well as 
delivery delays and non-delivery in the over-
all costing of part supplies. In all of this, com-
panies are not just actively trying to extend 
their supplier base by means of dual and 
cross-sourcing but are at the same time also 
endeavouring to realise their ethical and eco-
logical objectives. But the integration of addi-
tional suppliers and the exchange with these 
suppliers are time-consuming. New plat-

form-based digitalisation models open up 
options for the efficient development of col-
laborative exchange and the near-realtime 
coordination of strategic measures.

Companies need to constantly observe and 
assess the value added chain if they want to 
respond effectively to changing market con-
ditions. This requires a good database offer-
ing access options within the value added 
chain. New technologies are being developed 
for this purpose and are designed to improve 
collaborative exchange between the part-
ners. If the required data and therefore the 
necessary transparency exist along the value 
added chain, then pre-planned scenarios can 
be directly implemented in close consultation 

with the partners when risks occur. Supply 
chain simulations permit quantification of the 
scenarios and impacts of risks. Once adequate 
scenarios have been developed, the value 
added chain can be rapidly adapted and rede-
signed to ensure the necessary efficiency and 
efficacy. Close cooperation within value added 
chains will become a necessity in future.

Volatility in value added chains will become 
the new norm. The only way to make the nec-
essary allowances for risks and to adapt to 
varying developments in the trading environ-
ment is through holistic end-to-end supply 
chain management.
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Endnotes

1) See Cascio 2020.

2) Estimates indicate that the TCO of the semiconductor industry in Asia is 20-35% lower than  
 in the USA; see LBBW (2021).

3) Various approaches for the calculation of TLC can be found in the literature; see, for  
 example, Pumpe et al. 2017.

4) See Sardesai 2022.

5) See Sardesai 2022.

6) See Carvalho et al. 2014.

7) The national logistics data show that stock inventories in Germany account for roughly 15%  
 of all costs, totalling over 40 billion € for the logistics sector overall (estimate in the  
 “TOP100 in Logistics” study series; see Schwemmer et al. 2021, p. 58.). It appears plausible to  
 assume that this cost item increased in proportion to the growth in inventories. This does  
 not include the cost of additional personnel for the administration of the inventories or the  
 cost of storage space (rental and ancillary costs for real estate). 

8) More and more new logistics properties are meanwhile being built on brownfield sites in 
 order to reduce the level of soil sealing caused by construction projects. 

9) See Lippert und Perthes 2020.

10) See Lidell et al. 2022.

11) See Fuchslocher 2020.

12) See Lehmann 2022.

13) See Frieske, Huber 2022.

14) See, for example, the achievements of start-up Scoutbee. 

15) See CO-Versatile 2022.

16) See NDR 2022.

17) See Proff 2021.

18) See Schreckenberg und Motta 2022.

19) See Blackburn 2018.
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transport logistic is the international trade 
fair for logistics, mobility, IT and supply chain 
management and the world’s largest fair for 
the multi-facetted activity of freight transport 
by road, rail, sea and air. transport logistic also 
incorporates air cargo Europe, an exhibition of 
the global air freight industry. Alongside the 
leading international transport logistic fair 
in Munich, there is also the transport logis-
tic China every two years, alternating biannu-

ally with the transport logistic China Forum, 
with both the fair and forum held in Shang-
hai. In Turkey, the Messe München trade fair 
company and EKO Fair Limited stage the log-
itrans International Transport Logistics Exhibi-
tion in Istanbul every year. The air cargo seg-
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of transport logistic in Munich, the air cargo 
Europe fair is the largest air freight fair world-
wide, while air cargo China leads the field 

in Asia. Then there are the independent air 
cargo India and air cargo Africa fairs, which 
also alternate with each other in the spring. 
In November 2023, Messe München together 
with transport logistic Southeast Asia and 
the air cargo Southeast Asia will be taking 
the trade fair platform to the Southeast Asian 
market for the first time.



Bundesvereinigung Logistik e.V.
Schlachte 31
28195 Bremen, 
Germany

www.bvl.de/en

Messe München GmbH
transport logistic 
Messegelände
81823 München, Germany

www.transportlogistic.de/en

https://www.bvl.de

