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Abstract: The ongoing coronavirus pandemic - in juxtaposition with 
recurring evidence of the negative effects of global climate change - has 
stress tested the overwhelming majority of worldwide supply networks. The 
dire sanitary crisis has shown that free market mechanisms alone are not 
able to resuscitate the broken links of the global economic system, and thus 
the need for a novel mix of economic, regulatory, and technology-based 
government policies became more evident than ever. Against this backdrop 
and with an emphasis on the EU, the present paper gives an overview of the 
possible pathways for marketing to embrace the opportunities offered by 5G 
network implementation and blockchain technologies to tackle supply chain 
fragility. 
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1. Introduction 

 
As the study entitled “Supply Chain Management 2040 - How will logistics change in 

the future?” - elaborated in 2020 by Fraunhofer IPA and Ginkgo Management Consulting 
-illustrates, logistics has evolved in distinct stages:  

- At its beginnings, the initial technologies and methodologies for standardized 
transport, as well as for the company-wide management of material movement, storage 
and transport systems were created - all with a limited focus on the temporal and spatial 
optimization of transport processes. 

- In the subsequent years, the contemporary perception of logistics as a “holistic 
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leadership theory” has emerged; in this context, “Supply Chain Management looks at 
the cross-company material flow, from the resource to the finished product, optimizing 
all transport processes along the value chain”. Therefore, to satisfy the diversifying 
needs of customers, automated conveyor and storage systems have been created and 
information systems between different participants have been applied, and - as a result 
- extremely effective, hierarchically organized value chains were established, which 
make goods globally available - based on demand and on employing “just-in-time” 
delivery methods. At this stage, “the central goal of the SCM is the cost-effective 
planning of the entire manufacturing process and not just individual steps”. 

- The Fraunhofer study emphasises that the path towards Industry 4.0 (the Fourth 
Industrial Revolution) embodies the next stage of evolution for logistics: “up to now 
rather rigid value chains are developing into increasingly flexible, more complex, 
intelligent networks in which goods and information are exchanged not only between 
individual but also between all actors”. At this current stage, the defies of an 
unpredictable business environment and the need for additional supply chain 
streamlining (e.g., by implementing big data analyses and artificial intelligence) generate 
a renewed dynamic and versatile logistics system (Fraunhofer IPA, 2020). 

In response to these developments, the Council of Supply Chain Management 
Professionals - CSCMP (founded in 1963) stresses that the definition of what a supply chain 
is can be in doubt and, frequently, the Supply Chain Management - SCM can be mistaken for 
the concept of “logistics management”. Therefore, official definitions have been created:  

- “Supply chain management encompasses the planning and management of all 
activities involved in sourcing and procurement, conversion, and all logistics 
management activities. Importantly, it also includes coordination and collaboration with 
channel partners, which can be suppliers, intermediaries, third party service providers, 
and customers. In essence, supply chain management integrates supply and demand 
management within and across companies.” - and - 

- “Logistics management is that part of supply chain management that plans, 
implements, and controls the efficient, effective forward and reverses flow and storage 
of goods, services and related information between the point of origin and the point of 
consumption in order to meet customers' requirements.” 

Furthermore, according to Fraunhofer’s study, the future need for the resilience of 
supply chains will foster stronger ties between suppliers, production partners, 
customers, and the company, while enabling more agile value-added networks. As a 
result, “in real time, production, logisticians, dealers, and customers communicate with 
each other and enable the right product to be provided flexibly, cost- and resource-
minimally.” (Fraunhofer IPA, 2020). 

 
2. Correlations between Marketing, Logistics and Supply Chain Management 
 

In the last two decades, the connections between the fields of supply chain 
management, logistics and marketing have been examined by several researchers 
(Mentzer and Gundlach, 2010; Lindee and Crawford, 2018), who have shown the 
growing importance of the mutual relationships between all these processes for the 
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companies’ overall value proposition towards the customers and the promises-
management approach of modern marketing.   

As Grönroos formulates it, “the supplier’s process and the customer’s corresponding 
process proceed partly simultaneously as parallel processes, but from a value creation 
perspective they merge into one joint value co-creation process where both parties are 
active as a resource inside each other’s processes” and, through a marketing perspective, it 
is crucial to realise that “during the joint value co-creation process the supplier is part of the 
customers’ processes and thus also part of their value fulfilment”. (Grönroos, 2009) 

Hence, the marketing science has progressed through the expertise that is acquired in 
view of an expanded unit of analysis that takes into account supply chains, as well as the 
managerial goal and principles of integration that lie at the foundation of SCM. Likewise, 
SCM research has profited from the extensive knowledge that has formed within marketing 
regarding, aspects such as interfirm and interpersonal coordination and collaboration - all 
examined by the analysis of interorganizational relationships (Mentzer and Gundlach, 2010). 

Nowadays, customers require more than merely the product - they also assume 
services related to that product and companies have grasped how impactful an efficient 
supply chain can be to their customer service levels and to their global profitability. 
Consequently, the intra-organization correlation between the marketing function and 
the supply chain function is essential, and marketing has to communicate to the internal 
supply chain employees - in order for these people to implement an appropriate supply 
strategy - otherwise, customer demand would not be suitably covered, and customer 
expectations not properly met. Recently, enterprises have therefore recognized that 
customer satisfaction and the global customer experience are substantially reliant on 
the superior customer-oriented supply chain type services (that extend beyond the 
customer getting the right product) which entail a competitive advantage through 
conveniences like “placing an order online and picking it up at the store”, or “customer 
scanning of items as they place them in their cart and then skipping the check-out line at 
a retail store”, and options for “online ordering with to-the-home grocery delivery” 
(Lindee and Crawford, 2018). 

 
3. Supply Chain Fragility – Problems and Hazards 
 
3.1. Configuration of the global economic exchange activity 

 
The configuration of the current global economic exchange activity (see Figure 1 

regarding the highest valued export commodity for every country) has been shaped by 
the profound globalisation and delocalisation process of the last three decades. In this 
context, entirely local-based supply chains have become less prominent in recent 
decades, with two-thirds of today's global trade being based on global value chains and 
supply networks. We can identify both positive and negative complex outcomes of these 
globalised structures: “On the one hand, they have employment-promoting effects and 
have a positive effect on prosperity. On the other hand, there are extreme social, 
environmental and economic imbalances along the supply chains.” (Liedtke et al., 2020). 
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Fig. 1. The highest valued export for every country - the commodity that earns the 
country the most money in the global market - data from the CIA World Factbook  

        (Source: Map by Simran Khosla – Global Post, 2014, www.pri.org) 
 
3.2. Supply chain – Problems and hazards 

 
Although, in the last four decades, enterprises have considerably extended their global 

value chains, the Corona pandemic could speed up the extant opposing tendencies and 
force countries and businesses to decrease their reliance on global commerce - with 
tremendous consequences on business models and even on individual countries’ 
performance. Even if the environmental policy is disadvantaged by the different 
perception of “urgency”, citizens have often demonstrated willingness to pay a price for 
societal benefits and, in this context, the vital political reaction to COVID-19 could 
represent a blueprint for the climate change response (Deutsche Bank, 2020). 

In order to design appropriate supply chain resilience policies, there is a need to 
define and to determine how to measure the supply chain fragility. Fragility - the 
susceptibility of the supply chain to different forms of disruption - deals with collapse, 
and therefore, we can consider it as the opposite of robustness. 

Asbjørnslett and Rausand - in their 1999 paper “Assess the vulnerability of your 
production system” - define robustness as “a system’s ability to resist an accidental 
event and return to do its intended mission and retain the same stable situation as it 
had before the accidental event”. 

Moreover, operations management has to be preoccupied not only with the 
robustness of the supply chain against fragility, but also with the design of a proactive 
strategy to deal with turbulence and change - because a resilient supply chain must also 
be adaptable, and thus, Stonebraker can identify two core components of resilience: 
agility and robustness.  

Stonebraker, Goldhar and Nassos (2007) further underscore the difficulty of assessing 
either sustainability or robustness - with the complex character of this problem resulting 
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from the “simultaneous interactivity of multiple variables measured in different units 
and by different methods for different periods and in different entities”. They pinpoint 
the following four steps to executing the measurement processes: “1) selecting and 
grouping factors, 2) measuring and weighting factors, 3) evaluating the fit and cost of 
alternatives, and 4) managing implementation policies and adjustments”. 

Recognizing that the things which “could go wrong” will differ “from industry to 
industry, from company to company, and from entity to entity”, Stonebraker, Goldhar 
and Nassos (2007) combine these different Fragility Factors by aggregating them as: 
internal factors of the supply chain, externalities, and unanticipated / random events – 
as presented in Figure 2 below. 

 

 
Fig. 2. The Supply Chain Fragility Factors (Source: Stonebraker, Goldhar, Nassos, 2007) 

 
While the Corona pandemic is a stark illustration of the possible crises that the global 

and networked value chains will have to face in the short run, other catastrophes are 
developing more gradually and, consequently, less detectable – as in the case of global 
climate change. As diverse as they are, the crises reveal a common denominator: they 
demonstrate the fragility of global social and economic structures and show the effects 
of global trade on the world's regions and people (Liedtke et al., 2020). 

From this perspective, the NGFS Climate Scenarios (2020) indicate that global 
warming, and the associated changes in climate, will have “significant impacts on the 
economy by the end of the century in a Hot house world scenario”, while “economic 
impacts at high degrees of warming would be unprecedented and much more severe 
than currently estimated” – especially with a correlation to existing maritime 
transportation bottlenecks, as nearly 80% of global merchandise is shipped by sea (GIS 
2021) (see Figure 3 - A and B). 
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Fig. 3. A (UP) – Maritime transportation risks and climate change impacts on labour 

productivity at 3°C global warming 2100 compared to 1986-2005 (Source: NGFS Climate 
Scenarios, 2020) – and B (BELOW) - Maritime transportation bottlenecks - GIS 2021 

 
In its “Life after covid-19” report from 2020, the Deutsche Bank points out three 

factors that can exacerbate the shock to global supply chains: 
- The first factor is the synchronization of shocks, in other words, when multiple 

calamities happen at once. 
- The second occurs when restrictions on freedom of movement are involved. Today, 

these restrictions are the consequence of state-enforced quarantines and border 
closures (similar to some natural catastrophes which hindered movement as 
transportation systems collapsed). 

- The third factor that can increase shocks for value chains is now one of the biggest 
risk factors: protectionism combined with export restrictions.  

From a EU policy perspective - in view of the complexity of supply chains to the EU, 
Trade Commissioner Phil Hogan said: “Strategic autonomy does not mean that we 
should aim for self-sufficiency… We have to look at how to build resilience based on how 
we can diversify, not be totally reliant on one geographical entity for supplies of 
everything”. 



A. DAJ: Marketing in Times of Climate Change and Coronavirus Pandemic 25

4. Supply Chain Fragility – Solutions and Favourable Prospects 
 
Overall, we can say that humanity has almost certainly experienced the best quarter-

century in its existence – at least from an economic perspective. There are significant 
achievements that can be listed: Since 1980, more than a billion people have been rescued 
from extreme poverty, and infant mortality has halved. Thanks to globalization, the literacy 
rate has increased by 80 percent in 20 years and life expectancy in developing countries 
grew to 65 years. This is even more remarkable when thinking that the world's population 
has meanwhile increased by almost two billion (Deutsche Bank, 2020). 

While - until now - the Global Value Chains were directly involved in these impressive 
global socio-economic advancements, in the ongoing pandemic crisis, the shortcomings of 
the global market system have led the renowned MIT Professor Noam Chomsky to say: “It is 
a colossal market failure. It goes right back to the essence of markets exacerbated by the 
savage neoliberal intensification of deep social-economic problems”. Romano Prodi also 
considers that: “Our social models are under pressure – with a huge and as yet unsatisfied 
requirement to modernize and adapt to the needs of all our citizens, and the opportunities 
presented by a digitally-transformed world” (Errouaki, 2020). 

Moreover, the extensive Corona virus contagion, mostly due to human hyper-
interconnection, is significantly accelerating these developments, and Errouaki (2020) 
believes the world is in “urgent need of a common vision and plan of action for 
leveraging the latest advances in scientific research, emerging technologies and new 
data sources in the fight against COVID-19” - as “wisdom today involves promoting the 
evolution of governance so that revolution is no longer seen as the sole answer”.  

The necessity of boosting Europe’s open strategic autonomy to reinforce EU’s 
resilience to future shocks and secure its place in next-generation global value chains is 
highlighted at economic, political, and regulatory level. In the Communication from the 
EU Commission “Strategic Foresight - Charting the Course towards a More Resilient 
Europe” - Report (COM(2020)-493 final), resilience is declared the new compass for EU  
Policies, i.e. “the ability not  only  to  withstand and cope with challenges but also to  
undergo transitions in a sustainable, fair, and democratic manner”. Hence, the Commission 
is promoting a set of shared reference foresight scenarios as a strong forward-looking 
framework for stress-testing policy proposals or launching ex ante impact assessments. 
Accordingly, the European Central Bank broad climate stress test covers in the three next 
decades about four million companies worldwide and 2,000 banks - mainly in the euro area, 
targeting a precise evaluation of the impact on costs and the likelihood of default of 
companies - while exposing the trade-off between the costs of transitioning towards a 
greener economy and a no-transition scenario (De Guindos, 2021). 

The ECB stress-test fuses company exposure data with the combined trajectories for 
transition and physical risk enclosed in scenarios devised by NGFS (Network for Greening the 
Financial System), stressing that certain economic sectors and regions in EU may be 
especially exposed. For the transition risk, manufacturing activities, mining, and energy are 
the most carbon-intensive sectors, impacting business profitability and household wealth. 
For the physical risk, deviations exist (Fig. 4): Southern EU countries are prone to heat stress 
and wildfires, while middle and northern countries are more exposed to flooding risk.  
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Fig. 4. A (LEFT) NGFS Climate Scenarios Framework (Source: NGFS 2020) / 

B (RIGHT) Forward-looking physical risk score of euro area firms (Source: ECB 2021) 
 

Resilience-focused measures like dual sourcing, alternative factories and larger 
safety inventories defy the ingrained philosophy of lean supply chains. Yet, novel 
technologies could unsettle supply chain operating models, offering a competitive 
advantage. Benefits of decentralised data systems via edge and fog computing - mixed 
with the deployment of new mobile communications technologies (5G and 6G) and low 
energy processors used by Internet of Things applications that can reduce energy use - 
will be greatly enhanced by a rigorous legislative and financial support for the creation 
of a single EU market for data. The use of smart contracts (see Fig. 5-Top) will change 
supply chain power relations: transparency in blockchain-based SC networks will allow 
customers to set minimum and maximum prices for each workload and resource, while 
the opportunities for process improvements and more efficient SC management are 
enormous (Fraunhofer, 2020). 

To boost the value offered by supply chains, firms must apply new technologies to the 
base they already possess, leveraging the existing investments by adding on new 
technologies that drastically rise performance without disrupting the whole operation.  

While the rebalancing of efficiency and resiliency will not be easy - because increased 
resilience usually creates additional costs, automation technologies such as artificial 
intelligence (AI) and robotic process automation (RPA), together with edge computing 
and supply chain governance, provide opportunities to offset high labour costs, making 
domestic production in Western economies economically viable.  

Thus, AI can analyse data from public and proprietary sources to learn from past 
phases of disruption and make proposals for improving the supply chain operation 
against future threats - while later, AI could even freely shift to supplementary suppliers 
in the event of a failure. Moreover, in Gartner’s “Hype Cycle for Supply Chain Strategy 2020”, 
next-generation supply chain tools and strategies are being modelled by the technologies 
on the left of this Hype Cycle (Gartner, 2020). Those on the right are supporting a more 
traditional, steady-state approach to SCM and logistics planning (see Figure 5-Left). 
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Fig. 5. Supply Chain Technologies, (Source - Left: Gartner 2020 / Right: Fraunhofer 2020)  
 

5. Conclusions 
 

As marketing and supply chain management are confronted by monumental challenges - 
with logistics related to receiving a product being now part of the package, while the product 
and the delivery are now bundled in a customer's view - revenue opportunities may well be 
lost, and peoples’ vital needs could remain uncatered for. Thus, Errouaki (2020) stresses: the 
success of the global society is reliant on forging a common vision and a plan of action for 
leveraging the latest achievements in scientific advances, emerging innovative technologies 
(like 5G networks, AI and Blockchain) and new data sources in the fight for economic and 
social sustainability - with governments having the paramount obligation to correct market 
failures through efficient regulatory measures and compelling policies. If countries pay 
attention to the lessons of the coronavirus pandemic, the silver lining could be that the world 
will be better prepared for the next catastrophe.  

From this perspective, Noam Chomsky’s conclusion appears enlightening: 
“The sordid spectacle of states competing when cooperation is needed to combat a 
global crisis highlights the need […] to construct true internationalism, if we hope to 
avoid extinction. The crisis is offering many opportunities to liberate ourselves from 
ideological chains, to envision a very different world, and to move on to create it.”  
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