
Turning from Linear to Circular
Sustainable Supply Chain Management in the Chemical Industry

Besides digitalization, sustainability and the circular economy are 

the key issues facing the chemical industry at present and in the 

com ing decades. Supply chain management (SCM) in the chemical 

industry is particularly affected by this: scarce resources, the energy 

transition, and the focus on social justice with simultaneously global­

ized value chains lead to procurement, image, and sales risks.

The understanding of an optimized 
and digital supply chain can be the 
concrete starting point for further de­
velopment with regard to the topics of 
sustainability and circular economy. 
There should be meaningful links 
between these three strategically im­
portant management concepts.

Classic, linear supply chain manage­
ment is evolving in three stages to meet 
these challenges. In addition to contin­
uous optimizations to an increasingly 
digital supply chain (stage 1), SHE as­
pects (Safety, Health and Environment) 
and the development to a Sustainable 
Supply Chain are more and more ta­
ken into account (stage 2). At the end 
of this development, the ideas of the 
circular economy are integrated into 
the supply chain (stage 3). The result 
is Circular Supply Chain Management  
(see figure).

Digital Supply Chain  
Management (DSCM) in the 
Chemical Industry

Digital supply chain management 
encompasses both the integrated 
planning and control as well as the 
execution of all material, informa­
tion and financial flows. Transpa­
rency, speed and accuracy are the 
effects of this optimization. This is 
only possible through a high level 
of process orientation and the in­
tegration of all stakeholders invol­
ved (suppliers, producers, customers 
and partners). Most companies in the 
chemical industry are introducing 
digital optimization in their supply 
chain. The integrated end­to­end op­
timization is now on the agenda and 
will occupy the chemical industry in 
the coming years.

Sustainable Supply Chain 
Management (SSCM) in the 
Chemical Industry

Many companies in the chemical in­
dustry have also already begun to fo­
cus on sustainable supply chain man­
agement. This is because a focus on 
sustainability in the supply chain is 
an essential prerequisite for the fu­
ture viability of companies. For the 
supply chain, this means that in ad­
dition to economic criteria, ecological 
and social criteria must also be met 
by all players along the entire supply 
chain. This includes not only the ori­
gin and production of products, but 
also their use and disposal. Safety, 
health and environment are concrete 
requirements for this SSCM. 

In principle, the sustainability of 
the supply chain begins in the com­
pany itself, in the self­image of the 
entrepreneur and the managers in 
the company. This nucleus of sustain­
able action must then be transferred 
to the functions involved in the supply 
chain (people, organization, techno­
logy) via targets, metrics, measures, 
code of conduct. 

Sustainable supply chain manage­
ment represents an enormous chal­
lenge, which the chemical industry is 
already tackling today through various 
initiatives. For example, the „Together 
for Sustainability (TfS)“ initiative — a 
global network of 29 chemical com­
panies — was founded back in 2011. 
The aim of this initiative is to standar­
dize supplier assessments and audits 
worldwide for the responsible procure­
ment of goods and services and to im­
prove environmental and social stan­
dards. This is based on initiatives such 
as the United Nations Global Compact 
(GC), Responsible Care Global Charter, 
the guidelines from the International 
Labor Organization (ILO), the Interna­
tional Organization for Standardization 
(ISO), Social Accountability Interna­
tional (SAI). In addition, there are other 
initiatives that promote the sustain­
able transformation of existing supply 
chains, such as the Guide to Sustain­ 
able Supply Chain Management for Me­
dium­Sized Companies in the Chemi­
cal Industry. This was initiated by the 
Sustainability Initiative of the German 
Chemical Industry (Chemie3). Another 
example is the Action Plan on the Cir­
cular Economy by the European Union.

The focus of the initiatives of­
ten tends to be on suppliers/pre­sup­
pliers. The concrete measures and the 
SSCM project roadmap, which refers 
to the planning and handling of diffe­
rent supply chains in the company, is 
a challenge for the chemical industry. 
A measure such as transferring the 
 safety requirements of one‘s own pro­
duction plant to the entire chain would 
be a concrete SSCM project (reporting 
chains, safety claim, equipment, avail­
ability of information). An agreement 
on the highest possible transparency 
on inventories in the supply chain 
would enable better planning for deli­
veries. This would lead to fewer ad hoc 
operations and increased use of less 
polluting means of transport. Supply 
chains from the supplier to the custo­
mer should be made measurable ac­
cording to aspects of sustainability, in 
addition to the criteria of DSCM such 
as costs and times.

Circular Supply Chain  
Management (CSCM) in the 
Chemical Industry

Circular supply chain management 
can be seen as a consistent further 
development of digital and sustain­
able supply chain management.

Circular supply chain management 
is derived from the circular economy 
(CE). Its aim is to minimize the con­
sumption of materials and resources 
by closing material and energy cycles. 
This means that the materials used in 
the circular economy remain in a ma­
terial cycle beyond the entire life cycle 
of the goods produced with them. In 
this way, waste, emissions, dissipative 
losses and the extraction of raw ma­
terials from the environment can be 
avoided or at least reduced. Pollution 
is reduced and biodiversity is protec­
ted. Aspects that characterize the Cir­
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cular Economy include the reuse of 
goods, the recycling of materials and 
substances, the extended life of goods 
and their return to the cycle at the 
end of their use. 

For the circular supply chain, this 
means that it is no longer planned 
and controlled only from the supplier 
to the customer (or the customer‘s 
customer), but that the disposal or 

reuse (recycling) and return of goods 
and materials must also be planned 
directly.

As a basis for CSCM, the solution 
approaches and measures of DSCM 

and SSCM are a very good prelimi­
nary work. Circular Economy can only 
be holistically successful if it is inte­
grated into the entire supply chain.

Conclusion and Outlook

The three different ways of looking 
at digital, sustainable and circular 
chemical value chains show the ur­
gent need to realize each stage —
the sooner, the more future­proof. 
In practice, convincing ideas and so­
lutions already exist for each de­
velopment stage. The task now is to 
develop a clear roadmap in the com­
panies, which will enable prototypes 
in these SCM development stages and 
thus new learning progress.
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Our packaging solutions safely protect temperature- 

sensitive pharmaceuticals and vaccines during

distribution – in any weather. Choose from a range 

of ideally matched shipping components.

 ºº Pharmaboxes 2-8 °C / 15-25 °C 

 ºº  Made-to-measure insulating packaging 

for shipments between -20 °C and -70 °C

 ºº Thermal covers

 ºº  Wide selection of cooling elements

We also take individual requests!

Suitable for

shipping 

VACCINES!

Safe solutions for temperature-
sensitive pharmaceutical logistics

Evolution of the supply chain in three stages
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