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[Dachzeile] 

Sustainable industries through digital 

supply chains?  

Digitalisation has transformed the way we communicate and collaborate with friends, 
family, and colleagues. In a similar vein, digitalisation in industry – the so-called industry 

4.0 – is expected to transform the way firms and their suppliers collaborate in global 

supply chains. Considering that 25 percent of global emissions in 2021 were generated by 
industry (IEA): Can industry 4.0 play a role in greening industrial supply chains? 

Researchers at the Research Institute for Sustainability (RIFS) at the Helmholtz Centre 
Potsdam explored the opportunities and risks of digital supply chains for environmental 

sustainability. In short: sustainability does not simply occur as a by-product of 
digitalization. Firms should aim to increase sustainability levels in their supply chain – 

whether through digital or non-digital means. 

1 Background 

Supply chains are becoming increasingly digital as firms move towards industry 4.0 in their operations. 

They create so-called cyberphysical systems to enable interconnectivity and autonomous production 
across firms and even countries in global supply chains. These digital supply chains are expected to 

reduce costs for and foster collaboration between firms in different countries. They are also expected 

to promote the exchange of information about environmental sustainability, such as energy use and 
emissions data, and facilitate collaboration on topics like sustainable innovation and circular economy 

across firms. In light of these possibilities, the question arises how far firms have already realised 
digital supply chains, and how they affect sustainability in practice. To answer these questions and 

gain insights into firms’ experiences with digital supply chain collaboration researchers from the 

Research Institute for Sustainability (RIFS) in Potsdam conducted a study interviewing Chinese 
suppliers and international buying firms in the electronics sector. This article summarises some of their 

findings. 
Varying levels of digital maturity 

https://www.iea.org/reports/industry
https://www.plattform-i40.de/IP/Navigation/EN/Industrie40/Glossary/glossary.html
https://www.sciencedirect.com/science/article/pii/S0959652622041786
https://www.academia.edu/download/45484087/Boons_Sustainable-innovation_-business-models-and-economic-performance-an-overview_2013.pdf
https://www.nature.com/articles/531435a
https://www.sciencedirect.com/science/article/pii/S0921344922001227
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Not all firms have the same level of digital maturity in their supply chains. In the study, the RIFS 

researchers distinguished between low, intermediate, and high digital maturity in digital supply chain 
collaboration. Low digital maturity is associated with the use of telephone and paper communication, 

intermediate digital maturity with email, office software, electronic data interchange, or Enterprise 
Resource Planning (ERP) systems, and high digital maturity with the use of industry 4.0 key 

technologies, such as the internet of things (IoT), big data analytics (BDA), artificial intelligence (AI), 
cloud computing, and additive manufacturing. 

 

Digital maturity in collaboration. Source: own elaboration based on Bickauske et al. (2020) and Shao 
et al. (2021). 

2 Opportunities, risks, and obstacles of digitalisation for sustainable supply chain 
collaboration? 

https://www.researchgate.net/profile/Amarpreet-Kohli/publication/228449953_Enterprise_resource_planning_systems_and_its_implications_for_operations_function/links/5c18f11f299bf139c761958c/Enterprise-resource-planning-systems-and-its-implications-for-operations-function.pdf
https://www.researchgate.net/profile/Amarpreet-Kohli/publication/228449953_Enterprise_resource_planning_systems_and_its_implications_for_operations_function/links/5c18f11f299bf139c761958c/Enterprise-resource-planning-systems-and-its-implications-for-operations-function.pdf
https://www.sciencedirect.com/science/article/pii/S0959652620309033
https://www.sciencedirect.com/science/article/pii/S0959652620309033
https://www.sciencedirect.com/science/article/pii/S0921344922001227#bib71
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The researchers asked about the opportunities, risks,  and obstacles related to digitalisation for 

sustainable supply chain collaboration. 

Opportunities 

Firms perceived digitalisation as a facilitator for green innovation and knowledge transfer. There was 
also interest in the role of digital technologies to facilitate measurement of CO2 emissions along the 

supply chain, although firms were not aware of specific digital solutions for such measurements. 
Another opportunity cited was the environmental optimisation of logistics chains, such as shortening 

truck fleet routes through algorithmic optimisation. Lastly, digital technologies were expected to help 

increase material circularity. Several firms mentioned the expectation of enhanced recycling 
collaboration supported by digital supply chains, for instance, by tracking and reusing containers and 

reusable packaging, which could reduce the amount and cost of packaging.   

Risks 

The interviews revealed that, despite high expectations, neither suppliers nor buying firms intensively 

used digital technologies for sustainability collaboration in the supply chain. While most firms 
recognised the potential of digital supply chains for energy and material efficiency gains, they did not 

yet realise these potentials. Instead, they seemed to use digital technologies for marketing or 
economic optimisation purposes rather than for sustainability. This poses a risk of optimising and 

accelerating unsustainable business models through digital supply chains,  instead of fostering 
transformative business models. Moreover, digital rebound effects may occur, where efficiency 

improvements make energy use cheaper, which may, in the worst case, lead to increased energy 

consumption. 

Obstacles 

Firms mentioned that a shortage of skilled personnel made it difficult to implement digital 
sustainability solutions. Additionally, some firms were hesitant to use more digitally mature 

technologies due to concerns about data safety. The digital infrastructure was perceived as insecure 

for sensitive intellectual property, such as industrial innovations, to be shared. Finally, weak 
regulations contributed to limited interest in monitoring environmental indicators.   

3 Conclusion on digital supply chains 

The researchers concluded that there was currently limited digital supply chain collaboration on 

sustainability. Firstly, few firms appeared to have a high level of digital maturity in supply chain 
collaboration at all. Secondly, a lack of incentives for firms to collaborate on sustainability through 

digital supply chains was identified. As a result, digital technologies were primarily reported to be used 

for economic purposes.  This was found to carry the risk of improving unsustainable business models 
and creating rebound effects. Thirdly, the supply chain was not considered in its entirety. Upstream 

https://pdf.sciencedirectassets.com/277811/1-s2.0-S1877042811X00137/1-s2.0-S1877042811014182/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEGEaCXVzLWVhc3QtMSJHMEUCIG%2BoG6B5JZZlHJ%2FxcUAmY%2BkYhqmVSDa8aX1sxEPzp63eAiEAsDxsXVSNaLQvLXnYA1ewFppcqTNyoErCMdqcy%2Fi86UQq1QQI6v%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FARAFGgwwNTkwMDM1NDY4NjUiDPK%2Ftd7rYzoNBr13eCqpBO6uaCLqWwmB%2FN52CHE4VnrfDcrsYBrllaMw4JshV1Zd1M%2BIobApac9X%2FEqbZR10s3BvEK%2FlSgv4jl4QOOjURrTRu9xPbL15q9FGhaOJyZn%2FnsYsp6%2F%2BkBu7RuW5If1U8cNBx%2BBCjQmzWfSj7dr3mfsdh3jxUs%2BtIfXAGmokMfsHWAZWdlxdTj3g6cDKccsPH%2FxvSDN07N7ph9c05elAq7%2Bs1TvMO%2FGErJV%2FRisHykR9Ete6pgkgGtUUOfPi3DTt48LzDMRMe7NP1dGqSbc%2BkM2la2yFEQoDnwDqYgpmRvFmMiWVsFyj30aeuj9UwJ1L3ZEcZut9LVnCl4It3XeoqePAvQLO80kFGo2lMzD5bqq6pfYLxfoFMPWd%2BaOdFQfKxVBRpXfQhiBMyx9ALHIeyeC6x%2BbcYyiAr69b4uY1pdG4d2O9xb%2FKN5uZk71t34Z5LByPR524IJG1RiCOCinPrOblGaeJvH%2B7EXpSrQem4x3wA5pUfWqkzYTE9o68U%2BLtbNnRE1IPMKjXSUJBg0nhRjjSERRy8D7YqwIa8fEPK9s5Y4pk7iEy27ln0vfmZ63yyMpshg2tpa1yEJ5jyeaN%2FHh2tZdoNfQnx1ca2aStBb2hQZT4AWEim%2BNpHKztSpanLNsw7Stx4I%2FTlRepnnTTeICQ8gjxwcEHyGybKJ4l3wBka3FR90kndGFZcFbYSRmP4%2FugLhb8ZDQ8iBLayY2osPqtuJCIgzAs0rEwt%2FannwY6qQGVTr%2BHb0ptcGyR1ZZmF4SqrGK7cnqLYaNKvugNW%2FkqSVeaWlI64xVd%2B9ux%2BV6imUOuKjVS9nBxuQIosm7s2bL50odJgDHZBzOtXmptQgACFb%2BAfsDGuVJV%2BhR%2BSUku2GGB%2FksRMX7TA%2BZRsMeOGjM%2Bxr4T8YuamzcUhiNflG7HbWYrURiWApmY2HMj%2FFaHhr32l03qk%2F3ea2DbeXk05igjIFGf9wnpNEUq&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20230213T101815Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAQ3PHCVTYXP6EX75G%2F20230213%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=ced744941d9f4cbd63581530914f79007314c26f978ccd031084e9b298ee2f25&hash=4e382cd206ec75b7785b2037c5947ea377d5bbfe89eeacd05768c025f978f1ef&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S1877042811014182&tid=spdf-be6b94f6-b5e2-4399-9cf4-c7016d5555ac&sid=8122826d4256384f948a2683fd7ef31c8e12gxrqb&type=client&tsoh=d3d3LnNjaWVuY2VkaXJlY3QuY29t&ua=020658595c0307530058&rr=798cd1a82e3baca3&cc=de
https://www.researchgate.net/profile/Monireh-Mahmoudi/publication/339792047_Reusable_packaging_in_supply_chains_A_review_of_environmental_and_economic_impacts_logistics_system_designs_and_operations_management/links/5e665a9192851c7ce053e64f/Reusable-packaging-in-supply-chains-A-review-of-environmental-and-economic-impacts-logistics-system-designs-and-operations-management.pdf
https://www.sciencedirect.com/science/article/pii/S0959652621020461
https://www.mdpi.com/371452
https://www.sciencedirect.com/science/article/pii/S221462962100387X
https://www.sciencedirect.com/science/article/pii/S0160791X22001695
https://link.springer.com/article/10.1007/s43621-021-00030-1
https://link.springer.com/article/10.1007/s43621-021-00030-1
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suppliers (closer to the sourcing of raw materials) were rarely taken into account in digital supply 

chain collaboration, even though sustainability risks may be high. 

4 A way forward? Recommendations for more sustainable digital supply chains 

To enhance environmental sustainability in digital supply chains, the RIFS researchers make the 
following three recommendations for policy makers and businesses: 

• Foster digital environmental upgrading: Digitally mature firms being more active in the 

sustainability sphere should support less mature firms in collaborating on sustainability 
through digital technologies,  for instance, by fostering sustainability data gathering and 

exchange, providing (online) trainings on sustainability practices, and transferring knowledge 

about more environmentally sustainable operations. 

• Create economic and environmental win-win situations: Firms should create a 
business case for (digital) sustainability collaboration. They should develop strategies that 

both save money and enable more environmentally friendly operations through digital 
collaboration, such as by monitoring energy use across firms to identify cost savings potential. 

• Improve legal environment: Policymakers should implement regulation to ensure that 

firms have an obligation to create sustainable (digital) supply chains (positive steps in this 

direction being the EU Proposal on Corporate Sustainability Due Diligence Directive (CSDD) 
and the EU Corporate Sustainability Reporting Directive (CSRD)). 

 

Graphical summary of the study Industry 4.0 in sustainable supply chain collaboration: Insights from 
an interview study with international buying firms and Chinese suppliers in the electronics industry 

https://www.researchgate.net/figure/Simplified-example-of-supplier-tiers-in-the-value-chain-of-an-organization-Source-own_fig4_276058800
https://www.researchgate.net/publication/328172620_On_the_riskiness_of_lower-tier_suppliers_Managing_sustainability_in_supply_networks
https://commission.europa.eu/business-economy-euro/doing-business-eu/corporate-sustainability-due-diligence_en
https://www.consilium.europa.eu/en/press/press-releases/2022/11/28/council-gives-final-green-light-to-corporate-sustainability-reporting-directive/
https://www.sciencedirect.com/science/article/pii/S0921344922001227
https://www.sciencedirect.com/science/article/pii/S0921344922001227
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This article was first published on 1 March, 2023, on the HIIG blog. 

 

https://www.hiig.de/en/digital-supply-chains/

