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Welcome to Edition 13 of 
Operations.Insights, where 
operations management  
meets insights. 
“Our house is on fire. I am here to say, our house is on fire.” 
So warned climate activist Greta Thunberg at the 2019 
World Economic Forum. The following year, she again 
addressed the forum, stating, “Our house is still on fire.”

Today, the effects of climate change are undeniable. 
They can be seen and felt worldwide: dry rivers and 
lakes, floods, wildfires and withered corn fields are only 
some examples. We must face the facts. Our current 
business and our actions affect global warming and if 
we don’t act quickly, we will all suffer the consequences. 
There is only one way out: We have to adapt and meet 
the challenges, and that includes taking a fresh approach 
to our supply chains and operations. Consider that our 
supply chain operations cause the emissions that 
accelerate climate change and suffer from the resulting 
scarcities and other social and economic impacts.  
We can and must act now to turn this equation around 
and create a win-win situation. That’s why this edition  
of Operations.Insights focuses on Green Ops. We share 
our thinking and provide some ideas and approaches  
for managers to transform their supply chain and 
operations into sustainable practices.

We begin by explaining how to set a course to head  
in the right direction: The three Rs – relevant, resilient, 
responsible – are the new guiding stars for our journey.

Next, we dig into “the dirty rest,” sharing our view on  
why and how to address scope 3 emissions.

We follow with two perspectives on one of the most 
promising business models: the circular economy.  
The first article explores how cost and sustainability 
advantages can be achieved within the service  
and repair area. Second, we show the advantages  
of a circular product strategy focused on higher  
product utilization.

We continue our journey by examining how digital  
twins can be leveraged to achieve a company’s 
sustainability goals. 

Since our consumer behavior is one driver of emissions, 
we provide a perspective on retail, analyzing whether 
online or offline shopping is better, and how the retail 
industry can react. 

We conclude the edition by showing how most 
companies can begin to make an impact now by 
leveraging their existing capabilities for business  
process management. 

I wish you an insightful read. As always, we look  
forward to getting your feedback and discussing the 
challenges you face within the domains of supply  
chain and operations. 

 
Best regards,

Michael A. Meyer

Editorial
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Relevant, resilient, 
responsible
How to navigate with the supply chain compass
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For a long time, businesses have used their own  
versions of the North Star to define their mission, steer 
their supply chain and find a direction that is in line with 
their customers’ values. Now, a constellation of stars, 
known as the three Rs (relevant, resilient, responsible),  
is proving to be a far more effective guide.

This comes at a time when businesses have been  
having difficulty navigating unpredictable events, 
including the Ukraine crisis, regulatory changes, natural 
disasters, energy crisis, cyberattacks and COVID-19. 
These events revealed just how vulnerable supply chains 
are to disruptions, which have resulted in stock outages, 
constrained capacities, material shortages, missing 
containers, unpredictable delivery times and the dreaded 
bullwhip effect causing havoc along supply chains. 

Supply chain problems stemming just from the pandemic 
sent shockwaves through businesses worldwide, with  
94 percent of Fortune 1000 companies saying they 
experienced disruptions, 75 percent of supply chain 

executives expressing concerns about supply chain 
resilience and 45 percent of those executives worried 
about meeting increased customer expectations.1 This 
has put the supply chain and its lack of resilience at  
the top of the agenda for CEOs worldwide. 

The three Rs
The three Rs, created to master the challenges of the 
supply chain and transform it into an intelligent supply 
network, embodies three key attributes: relevant to 
customers and employees; resilient against short- and 
mid-term operational disruptions; and responsible toward 
the environment and employees along the value chain.

The three Rs, supported by digital technologies, 
transform supply chains, enabling them to provide 
personalized experiences and follow demand shifts in a 
more resilient way. It can unlock profitability and position 
companies for growth by allocating scarce resources 
from a zero-base to where growth is going to originate.

For centuries, explorers relied on the North Star to navigate 
through unchartered territories. Then, the compass was 
invented, enabling the discovery of new countries and  
trade with other cultures. 

Figure 1: Segmentation is the way to tailor different parts of the supply chain to reach both 
traditional and sustainable objectives

Segment 1 
Cost and emission 
reduction

Segment 2 
Responsiveness 
and water/energy 
usage reduction

Segment 3 
Service and 
waste reduction
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Relevant: giving customers what they 
want, when they want it
Supply chains exist first and foremost to create value for 
customers, but as the past few years have shown, value 
is not a fixed proposition. Customers’ needs and wants 
change with the times, so to remain relevant a supply 
chain must have the flexibility and agility to respond to 
changes in demand and personalization cost-effectively. 
A segmentation strategy, which tailors the supply chain 
so it meets the needs and expectations of different 
customers, is a proven route to success (see Figure 1). 
Some customers, for example, may value delivery time 
above all else, while others may put more emphasis on 
the sustainability credentials of the products they buy. 

The shift toward environmentally friendly products is  
a prime example of changing customer values. Between 
2015 and 2019, the market for sustainable products  
grew 7.1 times faster than conventional products.2  
This trend will continue as customers believe that “it  
is important that climate change is prioritized in the 
economic recovery after coronavirus.” 3

Resilient: seeing where the risks lie
Visibility is key to a resilient supply chain. Knowing in 
advance where there are potential risks and weaknesses 
enables companies to prepare for, mitigate and respond 
to disruptions (see Figure 2). A resilient supply chain 
must consider short-, medium- and long-term factors.  
In the short term, this involves gauging the strengths 
and weaknesses of the supply network. 

Accenture partnered with the Massachusetts Institute  
of Technology to develop a supply chain resilience 
stress test, which creates a digital twin that can simulate 
a crisis. It provides a baseline to assess current strengths 
and weaknesses. The stress test can show where 
operations will perform well and where there are weak 
spots. The stress test can also show how a network 
would respond to a wide range of conditions. Based on 
the assessment, supply chain leaders can build a resilient 
framework that defines the organizational capabilities, 
governance, operating model, and talent that will be 
needed to create a more robust and resilient supply 
chain. The framework provides the means to define, 
measure, manage and develop resiliency over time.

The longer-term vision for resilience involves building  
a data-driven operating model that connects intelligent 
technologies, talent, data and analytics. The intelligent 
operating model provides supply chain leaders with real-
time, actionable insights to better predict and respond to 
the impacts of any disruption. Embedding environmental, 
social and governance (ESG) considerations across 
every part of the supply chain is also an essential part  
of the long-term resilience strategy. 

Figure 2: Resilient supply chains go beyond traditional risk management

Business challenge Business solution

Operational  
risk

How can I quickly respond to a 
sudden change in my supply?

•	Risk identification solutions 
•	Visibility and control tower solutions

Tactical risk How can my supply chain adapt  
to evolving view(s) of demand / 
supply plans?

•	Scenario planning & modeling as  
part of S&OP cycle 

•	Risk vs opportunity analysis as part  
of S&OP

Strategic risk How can I create flexibility and 
redundancy across my supply  
chain to mitigate business risk?

•	Footprint / network modeling and 
simulation 

•	Strategic buffer sizing
•	Multi-sourcing options

Supply chain resilience How is my supply chain able to 
absorb and recover from shock?  
What are the potential “points 
of failure?

•	Resilience stress test
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Responsible: embedding sustainability 
into the supply chain
Responsible and sustainable go hand in hand. Supply 
chain sustainability addresses circularity, carbon 
emissions and human rights issues across the entire 
value chain. Creating a responsible supply chain is good 
for the environment and protects the rights of workers 
along the value chain. It is what customers and investors 
demand, so it is good for business.4 Moreover, with 
60 percent of global emissions generated by supply 
chains,5 it is essential to meet regulations imposed by 
countries and regions that are working to fulfill their 
obligations to United Nations’ 2030 Agenda for 
Sustainable Development.6 These factors have made 
responsibility a top priority for CEOs globally. 

The role of digital technologies
Modern digital technologies are essential to transform 
supply chains into intelligent networks. To build resilience, 
reliability and responsibility into operations: 

1.	 Create a digital twin of your supply chain: It is 
essential to understand the network structure and 
build a digital twin of the supply chain. Then, think  
of appropriate disruption scenarios and mitigating 
alternatives.

 
2.	Run pre-defined scenarios: Apply the stress test 

to each disruption scenario and related mitigating 
alternatives. Calculate the time-to-survive (TTS)  
for each scenario with and without mitigating 
alternatives. Then, calculate the resilience score and 
the impacts of each scenario leveraging TTS and 
time-to-recover (TTR).

3.	Analyze the outcomes: The analysis will identify 
hidden risks and failure points, and it will reveal the 
nodes that are sensitive to disruptions. The final step 
is to prioritize improvement areas by balancing the 
operational versus financial impacts (revenue loss, 
earnings before interest and taxes [EBIT] and 
cashflow impact).

As digital technologies mature, they will increase 
visibility and other capabilities across the supply chain. 
They will become more effective at monitoring customer 
needs, segmenting the supply chain based on artificial 
intelligences and machine learning algorithms, and 
creating intelligence that allows businesses to weigh 
decisions against more than one variable. This means 
they will be able to evaluate how a decision will affect 
resilience, relevance and responsibility all at once.

Companies that want to avoid past problems must look 
at the supply chain in a new way. The three R constellation, 
supported by advanced digital technologies, takes the 
guesswork out of navigating toward a relevant, resilient 
and responsible future.

References
1 	 Accenture n/d, Supply chain disruption
2	 NYU Stern 2020, Sustainable Market Share Index
3	 BBC 2021, Has coronavirus made us more ethical consumers? 
4	 Forbes 2021, Supply Chain Predictions Parts 3: The Demand for 

Sustainable Supply Chains and Enabling Technologies
5	 Accenture 2022, How sustainable supply chains can unlock net zero 

emissions
6	 European Commission press release (2022). Just and sustainable 

economy: Commission lays down rules for companies to respect 
human rights and environment in global value chains

Key contact
Thomas Mrozek
Managing Director
Supply Chain & Operations
thomas.mrozek@accenture.com

Author
Thomas Mrozek

Interested in more? 
Click here or follow the QR code for further insights.

9

mailto:thomas.mrozek@accenture.com
https://www.accenture.com/us-en/services/supply-chain-operations/resilient-supply-chain


The dirty rest
Carbon emissions in the value chain
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“Net-zero” and “climate-neutral” are probably the most 
used buzzwords in the context of climate change  
these days. To ensure these terms are more than just 
buzzwords — and to support the Paris Agreement — 
many companies have adopted Greenhouse Gas 
Protocol standards and science-based emission 
reduction targets. 

The greenhouse gas (GHG) emissions are divided into 
three scopes: Scope 1 are direct emissions that occur 
from sources owned or controlled by a company; scope 2 
are indirect emissions associated with a company’s use 
of electricity; and scope 3 are indirect emissions that 
impact a company’s value chain (see the Fact box and 
Figure 1). To date, more than 3,000 companies are 
working with the Science-Based Target initiative (SBTi), 
representing more than a third of the global economy’s 
market capitalization.1 Of these, nearly 1,500 companies 
have already approved emission reduction targets.

While many companies have reduction roadmaps for 
their scope 1 and 2 emissions in place or are currently 
developing them, most emissions occur outside a 
company’s operations. These scope 3 indirect emissions 
are, on average, 11.4 times higher than direct operational 
emissions.2 If companies want to deliver on the Paris 
Agreement, they must address scope 3 emissions 
comprehensively and quickly.

Most companies have taken action to reduce carbon emissions 
within their own operations (scope 1 and 2). Companies now 
need to step up value chain (scope 3) reductions, which are 
critical to meet climate commitments. 

• Purchased goods and services
• Inbound logistics
• Business travel and employee 

commuting
• Capital investments (buildings and 

equipment)
• Disposal and treatment of waste 

generated in operations
• Buildings and vehicles taken 

on lease

Indirect emissions from 
upstream stages

• Processing of sold products
• Outbound logistics
• Franchises and investments
• Usage phase of sold products
• End of life disposal of sold products
• Buildings and vehicles given 

on lease

Scope 3 Scope 3

Indirect emissions from 
downstream stages

Scope 1

Direct emissions  from 
controlled facilities

Combustion of fuels and 
release of refrigerants
in controlled facilities

DownstreamCompany operated

Scope 2

Indirect emissions from 
energy procured

Purchase of electricity 
and heat in controlled 
facilities

Upstream

Figure 1: Categorization of organization's CHG emissions in scope 1, 2 and 3

Fact box
Scopes of emissions
Following the Greenhouse Gas Protocol 
emissions are typically split into three scopes: 

•	 Scope 1: Direct emissions from owned or 
controlled sources

•	 Scope 2: Indirect emissions from usage of 
electricity, steam, heat and/or cooling 
purchased from third parties

•	 Scope 3: Indirect emissions (not included in 
scope 2) that occur in the value chain of the 
reporting company, including both upstream 
and downstream emissions

Latest discussion has been also about introducing 
a fourth scope: emissions that can be avoided 
through a product or a service. However, avoided 
emissions are not considered when accounting 
for total emissions, under current disclosure 
standards and cannot be used to counterbalance 
occurring emissions to reach Net Zero.
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However, three major challenges hinder companies  
from addressing scope 3 reductions: responsibility, 
transparency and impact. Let’s examine why companies 
face these challenges and how to overcome them.

Responsibility: Why should you care?
Some companies think there is little reason to address 
scope 3 emissions, because they occur outside their 
own operations and control. Moreover, every company 
should be working to reduce its own scope 1 and 2 
emissions, which should eliminate the need to address 
scope 3 for everyone else. This might sound logical in 
theory. But in practice, not all companies have the same 
capacities when it comes to the investments and skills 
required to address and reduce scope 1 and 2 emissions. 
Therefore, industry leaders must support stakeholders 
across their global supply chains on carbon reduction. 
By addressing and acting beyond their own operations, 
industry leaders also become leaders regarding value 
chain emissions. 

Today, increasing pressure from regulators, investors and 
customers makes it nearly unavoidable for companies to 
address scope 3 emissions and take on the responsibility. 
This responsibility should not be held by just one 
department, such as the sustainability department.  

It requires shared responsibility in working groups across 
functions and value chain partners, including product 
design, procurement, suppliers and marketing. This 
cross-functional approach requires investments, and 
carbon emission reductions are still largely seen as a cost 
factor. However, COOs can make the business case to 
their boards by quantifying return on investment along 
four major business value drivers: revenue increase, 
brand value increase, cost reduction and risk reduction 
(see Figure 2).

After agreeing that companies should take responsibility, 
the next step is to baseline emissions, also outside their 
own operations, and to identify emission hotspots. 
However, this often comes with a second challenge: 
limited transparency.

Transparency: You can only manage  
what you measure
Compared to scope 1 and 2 emissions, which companies 
could – and often do – largely measure with primary data 
themselves, scope 3 emissions rely on proxies and/or 
measurements by value chain players.3 The complexity 
of value chains due to their global stretch makes it very 
difficult for companies to identify, assess and prioritize 
scope 3 emission sources. Accenture and the United 

Revenue increase
• Sales up-lift from trust and preference 

by customers
• Sustainable products and services 

portfolio
• Improved access to markets

Cost reduction
• Energy and materials savings 
• Improved supply reliability & resilience 
• Increased productivity of assets and 

end of life recovery

Risk reduction
• Protection of “license to operate”
• Reduced reputational risks
• Reduced regulatory risk 
• Reduced social risks especially in 

supply chains 

Intangibles increase
• Improved trust and customer loyalty 
• Productive and on-going dialogue 

with regulatory authorities
• Talent attraction and retention

Sustainability-
driven  business 

value creation
More tangible/Shorter term Less tangible/Longer term

In
cr

ea
se

 p
os

iti
ve

Re
du

ce
 n

eg
at

iv
e

Figure 2: Business value driver description

Sustainability initiatives can generate tangible and intangible business value in 4 different ways
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Nations Global Compact (UNGC) asked more than 1,200 
CEOs worldwide how mature their companies are when 
it comes to measuring and reporting scope 3 emissions. 
On average, only roughly 20 percent of CEOs believe 
their companies are advanced in this field. For a detailed 
overview of the maturity level by industry, see Figure 3.

To overcome the immaturity in scope 3 transparency, 
carbon accounting following internal standards (GHG 
Protocol) and Lifecycle-Assessments (LCA) are essential. 
The resulting initial estimates on product carbon 
footprints and company emission profiles are then used 
to identify largest emission sources and set priorities. 
Even though this sounds very straightforward, the 
reliability and lack of data can make it challenging.

One recent example on how to overcome these 
challenges shows Accenture’s work with Salesforce to 
enable Mastercard to address scope 3 emissions. The 
solution uses Salesforce Sustainability Cloud, a platform 
that provides robust capabilities to track, analyze and  
act on supplier-level carbon emissions data. With the 
cloud, Mastercard built a comprehensive overview of  
the carbon footprint in its supply chain, enabling the 
company to achieve its SBTs. SAP and Microsoft offer 
similar solutions in this field.4

Improving transparency through data quality and 
measuring scope 3 emissions as comprehensively as 
possible is a key enabler. However, it is even more 
important to identify reduction levers and take action  
to reduce a company’s scope 3 emissions. This comes 
with a third challenge: limited impact.

Media

Health care

Note: figures may not sum up to 100% due to rounding

Alternative energy

Diversified

Insurance

Financial services

Industrial goods and services

Technology

Automotives and parts

Food and beverage

Construction and materials

Retail

Travel and leisure

Oil and gas

Telecommunication

Real estate

Banks

Personal and household goods

Chemicals

Utilities

18% 12% 41% 29%

16% 19% 13% 38% 16%

15% 22% 11% 30% 22%

11% 13% 25% 28% 23%

30% 10% 10% 40% 10%

13% 17% 20% 28% 22%

13% 17% 21% 27% 22%

11% 16% 24% 16% 32%

14% 14% 24% 38% 10%

10% 27% 16% 43% 4%

9% 17% 28% 32% 15%

10% 35% 10% 35% 10%

27% 17% 17% 40%

22% 26% 13% 26% 13%

35% 18% 12% 18% 18%

18% 14% 36% 23% 9%

37% 11% 21% 5% 26%

19% 19% 31% 19% 12%

16% 32% 22% 19% 11%

36% 18% 18% 18% 9%

32% 38% 9% 12% 9%Basic resources

Advanced Intermediate Basic Not started Other

Figure 3: Business maturity on measuring and reporting scope 3 GHG emissions, by industry
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Impact: Engage your suppliers and 
ecosystem 
As mentioned above, companies are already performing 
well when it comes to emission reduction in scope 1  
and 2. For scope 3 emissions, the entire value chain  
must be tackled, which comes with a twofold challenge. 
First, existing suppliers may lack financial and human 
resources – or the mindset and prioritized carbon  
agenda – to address their own emission reductions. 
Second, switching suppliers is often not an option if 
other possible suppliers are not addressing carbon 
emissions. Therefore, to reduce scope 3 emissions,  
it is important to truly engage with value chain  
partners along this journey. 

The impact on scope 3 emissions often ends where a 
company’s expertise and vision along the value chain 
ends. From our experience, most companies identify 
carbon reduction levers that add up to 10 to 30 percent 
of their total carbon baseline across scopes 1 to 3. Some 
companies may excel and find up to 40 percent. This 
already includes external effects, such as an energy mix 
shift to more renewable sources within the countries 
they operate. 

Most of these identified reduction levers address scope 
1 and 2, including operational efficiency measures and 
specific product demands. With scope 3, companies 
often have limited reduction initiative expertise up and 
down their value chains as it is not part of their day-to-
day business and requires specialization. And even if 
companies had full sight, a major share of emission 
reductions must come from scaling innovations that  
are not or only partly known today. Therefore, the 
reduction levers accounting for the remaining 60 to  
90 percent of emissions can only be resolved in a 
reasonable time horizon by bringing together value 
chain actors and ecosystem players for systematic  
joint-innovation platforms.

The collaboration between companies and their value 
chain partners should be versatile and vary within 
industries. It could include collaboration with R&D  
and product design labs, co-investment in asset-heavy 
low-carbon technologies, and joint funding of start-up 
incubators. Consider one recent example from the 
pharma industry: 10 leading pharma companies have 
partnered in the “Energizer” program to engage with 
their suppliers on the implementation of renewable 
energy and the purchase of Power Purchasing 
Agreements (PPAs).5, 6 By directly addressing the 
suppliers’ scope 2 emissions, this has a positive impact  
on the pharma companies’ scope 3 emissions.

Climate represents one of the biggest challenges  
the global economy has ever faced and can only be 
addressed successfully if actors work together. Leading 
companies must overcome the challenges discussed 
above to meet the Paris 1.5 degrees Celsius target and  
to keep their license to operate. It is also essential for  
us to continue thriving in our economies and societies 
as we progress.
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From waste to value
How to save cost and enhance sustainability  
in service
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As stakeholders continue to pressure companies to  
act on environmental, social and governance topics, 
firms must adjust their processes and operate more 
sustainably.1 As a result, the circular economy (CE) 
framework is gaining relevance as a solution to tackle 
these challenges.2 CE aims to transform value chains 
by reducing waste and creating restorative systems,1 
eliminating the “take-make-dispose”2 mentality. CE  
also embraces product use extension through design 
considerations, repairs, reconditioning, upgrades and 
resale for second use.1 This approach reduces the 
environmental harm from the production of parts  
and end-products, including the respective resource 
use, and improves a company’s sustainability goals  
and reputation.1

When applied to the area of maintenance and repair,  
the potential environmental benefits of the CE approach 
are huge. What’s more, an economical value may be 
generated by applying CE: Service costs can be 
significantly reduced, another incentive for companies  
to begin thinking “green.”

With these benefits in mind, we present a CE solution  
for maintenance and repair that addresses the handling 
of parts and materials that are left over once a repair or 

maintenance has been performed. These can be either 
defective parts that have been exchanged, new parts 
that were intended to be used or other operating 
materials such as oils and lubricants.

Technicians face challenges deciding  
how to handle leftover parts
Currently, most companies rely on technicians to make 
the right call on how to handle parts that are left over 
following repair or maintenance. These decisions may be 
challenging for technicians, especially since requirements 
change over time depending on the lifecycle of the 
respective part. 

We have observed how our clients handle parts and 
found that several practices have a negative economical, 
ecological and regulatory impact (see Figure 2). The  
root cause for these five challenges mainly resides in the  
lack of knowledge. Technicians are only provided with 
general instructions on how to handle defective parts, 
such as “dispose at location” or “bring back to the 
warehouse”. Often, there is no adequate solution for  
the respective part, undermining the possibility that a 
part can either be disposed and repaired properly or 
sent and tracked to the correct location.

Companies that adopt a circular economy approach, designed 
to reduce waste, can improve their maintenance and repair 
operations. They will also meet sustainability demands from 
stakeholders and realize significant cost savings.

What environmental restrictions 
must be considered when 
disposing the part?

If the part is not to be 
repaired, must I still return it 
(recycling, quality inspection, 
warranty claims)?

Should the part go 
into repair?

Where to send the parts and 
which logisics and packing 
requirements apply?

Figure 1: Typical technician questions
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The benefits of automated decision 
making 
To identify the best possible solution for any individual 
part in real time, we have established a logic that can be 
embedded in the maintenance workflow. To apply this 
logic and provide proper guidance for technicians in real 
time, however, it is essential that standards and up-to-
date master data on the handling of defective parts  
are defined ahead of time by the company. Here is how 
the logic system works.

A technician identifies the part that has been left over 
after a repair or maintenance and enters its condition 
into the field service management system as part of  
the repair reporting (see Figure 3).

Then, the systems checks whether the possibility of 
repair exists, taking into consideration factors such as 
the claimed condition of the part and its lifetime, and  
the current overall demand for the part including end-of-
life considerations and regulatory constraints for repair. 
Next, the logic evaluates whether a repair would be 
economically reasonable and, if not, whether the part 
should still be repaired according to ecological targets. 
Take, for instance, a case within the steel industry. At 
first sight, the repair of parts might be more expensive 
than buying new parts. However, when adding the  
costs for CO2 compensation for a new product, repair 
would still be the better option for economic and 
ecological reasons.

If a repair of the defective part is suggested based on  
all the criteria, the logic evaluates the best return-to 
location and the carrier for environment-safe and cost-
efficient transport. In addition, packaging advice is 

provided to avoid further damaging the part. If the logic 
determines that disposing the part is the best option, 
the technician is informed on how and where to dispose 
of the part. 

A technician’s lack of knowledge is compensated by the 
infused knowledge of the logic. It solves the challenges 
that technicians are usually confronted with, as the 
proper recipients of parts (OEM warehouse, screening 
center, supplier, quality department, or recycler) are 
identified. Parts are packed correctly and traceable 
throughout their journey in the system including all 
required documentation such as discard notices. In 
addition, the residual value of exchanged service parts is 
utilized. The automated system speeds up the process 
and gives technicians more time to focus on core tasks.

Value created through CE in maintenance 
and repair
This logic supports CE; parts that have the potential to 
be reused will gain a second life. Ecologically, the 
negative impact of producing a new replacement part  
is reduced. Within the automotive industry, for instance, 
feeding back modified and reconditioned components 
into the manufacturing process leads to 88 percent 
material savings with an associated decrease in emitted 
CO2 of 53 percent and 56 percent lower required 
energy.4 Moreover, Accenture identified an overall global 
opportunity worth USD 4.5 trillion that was up for grabs 
by redefining the concept of “waste” as a valuable 
resource.5 With regard to maintenance and repair, a  
use case with a USD 30 billion high-tech customer has 
shown that cost savings of USD 55 million in five years 
can be realized by ensuring proper return compliance  

Figure 2: Typical misconducts in maintenance and repair

Potential impact

Often observed misconducts Economical Ecological Regulatory

1. 	Parts scrapped per default  
even though (technically and 
economically) repairable

Destruction of residual value Increased environmental 
burden

2. Parts inadequately  
disposed

Destruction of recycling 
value

Increased environmental 
burden

Penalties for non-compliance

3. Parts utilize inefficient return 
logistics

Increased transportation 
costs and longer lead times

Increased CO2 emissions

4. Parts not adequately  
packed

Additional costs for new part 
and transportation

Additonal CO2 emissions for 
production and transport

5. Parts traceability not  
ensured

Loss of residual value Penalties for non-compliance
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of defective, repairable components. Furthermore, 
extending the life of parts helps to reduce the hazards  
of supply chain sourcing bottlenecks. When parts 
cannot be newly ordered from suppliers in time due to 
bottlenecks, companies can use recycled parts. Further, 
the logic enables a company to track and trace return 
parts throughout their journey.

How to get started
As mentioned above, the logic is deeply dependent on 
an extensive set of up-to-date parts master data. Thus, 
the first step is to clearly define data governance and 
ensure that the relevant data are regularly reviewed and 
updated. Once standards on when, where and how to 
dispose and repair parts are clearly defined, the logic  
is ready to be embedded in a company’s maintenance 
and repair system, and it can begin to generate great 
ecological and economical value.
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Figure 3: Simplified illustration of maintenance and repair logic 
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Optimized product 
utilization 
Consider circular economy strategies  
beyond lifecycle extension to improve  
your products' ecological footprint
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The circular economy (CE) relies on a variety of strategies 
that are arranged along the value chain in the Accenture 
framework (see Figure 1).1 The focus of this article is 
outlining the three CE strategies that aim to optimize  
the product use phase: product lifecycle extension  
(PLE), product as a service (PaaS) and shared platforms 
(SP). We will explain the interdependencies of these 
strategies and their potential to contribute to companies’ 
sustainability efforts by optimizing product utilization.

Product lifecycle extension
PLE aims to make products last longer with, for instance, 
maintenance/repair offerings. From a business perspective, 
this decreases the demand for new products but also 
allows the company to charge a premium and creates 
opportunities for used product markets. From an 
environmental perspective, PLE has a positive impact 
because it decreases production volumes. Exceptions 
include products that are disposed independently  

of the actual product life span or condition because  
of safety regulations or habits. In such cases, the utilization 
rate may decrease because of PLE measurements. 
Refurbishment is typically considered to be a sub-strategy 
of PLE but deserves a deep dive because the mechanism 
for optimizing utilization varies.

Refurbishment
Refurbishment decreases signs of product use, making 
used products competitive with new(er) versions. Because 
of the high effort and costs associated, refurbishment is 
typically applied to exhibits, test objects and other cases 
with only minor signs of use. Promising candidates for 
refurbishment are products that raise safety concerns 
when purchased secondhand, such as outdoor gear, or 
quickly decrease in value, like smartphones and other 
electronics. Interesting facts about refurbishment in the 
telco industry are summarized in Figure 2.

Many companies with sustainability targets think about 
prolonging the duration of their products’ life. But optimizing  
a product’s utilization within its initial lifecycle is an interesting 
alternative.

Product lifecycle 
extension

Shared platforms

Recycling
Design

Product use

End of use/
waste

Manufacturing

Sourcing

Product as a service

Figure 1: Circular economy along the value chain
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Refurbishment sometimes optimizes utilization of a 
product by prolonging its lifecycle. This is the case for 
the top incentives for buying a refurbished phone: 
battery upgrades, guaranteed upgrades and upgraded 
performance (see Figure 2). However, refurbishment 
may not lead to prolonged device duration if it only 
incorporates pure beautification, such as switching the 
screen and/or scratch removal. In cases refurbishment 
does not lead to PLE, one may wonder why there is 
nevertheless a positive sustainability effect. An example 
may help to explain how refurbishment can optimize 
utilization in a different way than other PLE sub-strategies. 
It will show that outweighing heterogenous consumer 
preferences may decrease the demand for brand  
new devices.

Exemplary refurbishment effect 
Assume for simplicity that smartphones work for 5  
years and 100 users whose preferences are displayed in 
Figure 3 are buying them. If the 100 users purchase new 
devices and trash them when they no longer match  
their preferences, then 370 new smartphones must be 
produced over a period of 10 years. The number of 
produced smartphones could be reduced by roughly  

40 percent once a secondhand market is established.  
If enough refurbished smartphones were available, only 
155 devices would have to be produced to meet the 
demand during the 10-year period. 

An obvious bottleneck of this simple example is the 
availability of almost-new devices that consumers are 
willing to pass on to a second owner. In previous projects, 
we identified this to be a problem. A root cause is that 
many consumers keep their old smartphone. A survey 
found that 21 percent of consumers always keep their 
old device because they like to have a substitute 
available for emergencies, have data security concerns 
or simply consider the effort for disposal or sale too 
high.8 Of the 64 percent respondents that discarded  
or sold a smartphone in at least one instance, only  
17 percent returned their phone to the manufacturer 
 or retailer. Flexible leasing options that remove barriers 
for customers to switch phones frequently according  
to their preferences are key to increasing the supply  
of almost-new devices because they allow consumers  
to upgrade smartphones on an annual or even more 
frequent basis. 

Incentives for refurbished phones3

CE market potential

Upgraded screen8

Guaranteed software updates2

Upgraded battery1

Quality certification6

Upgraded internal storage7

Upgraded performance 3

4 Classification system information

5 Refurbishing process information

In 203069% 81% 
of survey 
respondents will 
buy sustainable 
products in the 
next 5 years8

of survey 
respondents 
would pay more for 
sustainable toys 
and electronics8

Example from the industry�

Telekom offers its refurbished 
phones in categories “basic” 
and “premium” for 100-200 
euros cheaper than comparable 
new models while they fall 
under their average 24-month 
repair and warranty service.5 

Customers can save 
about 20% when 
buying a high-quality 
refurbished phone.4

Socio-ecological relevance
Lifetime extension of a smartphone by 
one year will...6

…cut carbon footprint up to 31%

…save water consumption up to 29%.

75% of carbon emission 
of a smartphone comes from 
manufacturing 

only 19% comes from use.7

…save primary energy up to 27%

... telcos alone can unlock 15–20 billion US dollar annually by 
offering circular products and services.2

... PaaS and refurbishment are each responsible for over 40% 
of this potential.2

Figure 2: Telco deep-dive box
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Product as a service
Leasing, besides rental and other pay-for-use 
arrangements, is a PaaS sub-strategy that optimizes 
product utilization in different ways. Within the framework 
of Figure 1, PaaS plays a central role as it is relevant to all 
phases of the value chain. The producer or reseller that 
retains product ownership remains in control and can, 
for instance, manage utilization preference, maintenance/ 
repair measures and leverage scale effects. 

PaaS transfers perceived risks from the customer to the 
producer or reseller and, as a result, more people are 
open to leasing a refurbished smartphone than to buying 
one. Indeed, the market for refurbished smartphone 
leasing is growing. With startups such as Everphone, 
MusicMagpie, Ooodles and Raylo, consumers can 
choose either a new or refurbished device and pay a 
monthly leasing fee based on the smartphone’s retail 
price. After a set period, they can continue to lease  
the device for a cheaper monthly fee or upgrade to a 
new(er) model.9 For example, Telekom, in collaboration 
with Samsung, offers its business customers second-life 
leasing options that, according to the company, saves 
approximately 50 kg of CO2 emissions per device due 
 to the extended lifetime of the devices.10, 11

The mobility industry has been a forerunner for PaaS 
strategies. Flexible leasing options are a new trend: 
SIXT+12 and Volkswagen’s Auto Abo13 allow customers to 
switch between a variety of car models at any time. This 
decreases the total number of vehicles and increases 
their utilization rate. 

For instance, an urban family who prefers using an 
electric vehicle within the city but still wishes to be 
flexible for out-of-town trips might end up with two cars 
without such a flexible lease option. Similar flexible 
leasing options could be designed for other industries.

To sum up, PaaS optimizes utilization indirectly by 
supporting refurbishment and other PLE measures.  
It also has a direct positive sustainability effect when  
the utilization rate per product is increased.

Shared platforms 
SP are enabled by new technologies and tools that let 
consumers share ownership, usage, and access to 
products. For instance, in all cities, a variety of shared 
cars, mopeds and scooters are available. Providers such 
as Moia can encourage people to use shared mobility 
platforms and refrain from car ownership. This would 
result in the number of produced vehicles going down 
while the utilization rate per vehicle goes up. However, 
unclear responsibilities for maintenance/repair and  
less careful treatment of other people’s property may 
mitigate the positive affect. Airbnb provides a SP model 
in the housing industry, and there is potential for many 
other industries to adopt SP.

Maximum 
device age: 
1 year

Refurbished 
device

Any used 
device

Any used 
device

Refurbished 
device

Maximum 
device age: 
5 years

Maximum 
device age: 
2 years

10

2

5

10 30 60

Figure 3: Heterogenous consumer preferences
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CE potential 
The discussed CE (sub-)strategies that address the 
product use phase have synergy effects and optimize 
product utilization in different ways (see Figure 4). 
 
CE strategies of the product use phase that do not 
prolong a product’s lifecycle typically require more 
substantial changes to existing business models and are 
consequently chosen more often by startups than by 
established companies. However, given the increasing 
importance of CE, all companies should explore more 
options to optimize product utilization.1 After all, only 
approximately 9 percent of the overall global economy 
is circular while it is predicted that within 10 years, CE 
will be the dominant business model.14 
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As the example shows, outweighing heterogenous 
consumer preferences may decrease the demand  
for brand new devices.
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Green digital twins
How digital twins help companies  
achieve sustainability goals
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Our planet is suffering from the negative environmental 
impact of our current models of production and 
consumption. We already feel the alarming effects 
across all our ecosystems. If we continue on this path, 
we increase the risk for irreversible environmental 
damage. 

Acting now is not an option, it is a must. Companies 
must identify and embrace sustainability goals. The only 
question is whether companies are reactive and only 
implement changes to comply with relevant legislation 
or take a proactive approach and use the benefits of 
core technologies to accelerate their sustainability goals.

Digital twin technology provides untapped opportunities 
to reduce operational costs and proactively drive 
sustainable, circular, end-to-end disruption in value chains. 
Real-world use cases show the benefits of adopting a 
proactive approach now. 

Digital twins can unlock more than 7.5  
gigatons of CO2 emissions through 2030 in 
construction and cities, consumer packaged 
goods, transportation and mobility, life  
sciences and high-tech industry.1

What is a digital twin? 
A digital twin is a virtual representation of a physical 
asset, product, or process (see Figure 1). It integrates 
several data inputs and provides a bi-directional data 
linkage between the virtual world and the physical one. 
By connecting the physical and digital world, companies 
gain data-based insights about a physical object and  
its conditions. Digital twins can drive “then-what” and 
“what-if” questions that would be expensive, slow or 
impossible to investigate using the physical object.  
Data synchronization is crucial to the digital twin to 
display any changes in the state of the physical object.

The global digital twin market size was valued 
at USD 3.1 billion in 2020 and is projected to 
reach USD 48.2 billion by 2026.1

How digital twin drives sustainability
With a better understanding of the technology, let’s  
be proactive and apply digital twins in the context of 
sustainability. It is a fact that the implementation of digital 
twins takes some time and requires a significant budget, 
training and change management. However, they can 
have a positive impact on your sustainability agenda. 

Real-world use cases in several industries demonstrate how 
technology provides a proactive way to reduce the negative 
environmental impact of business production and consumer 
consumption.

Physical digital twins
Focus on individual assets, products, people etc.

Process digital twins 
Focus on the relationships between and across 
multiple components (e.g. transactions across 
products, equipment, systems, business 
units, regions etc.)

Figure 1: Physical and process digital twin 
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Accenture typically focuses on three key elements to 
drive sustainability into value chains: being greenhouse 
gas neutral (net zero) and reaching a circular and trusted 
value chain. These elements are explained in Figure 2. 

How can digital twin technology contribute to the 
implementation of our three sustainability elements? 
From a product lifecycle perspective, Figure 3 illustrates 
10 theoretical digital twin use cases and three real- 
world implementations (discussed in the next section), 
showcasing tackled sustainability levers. 

Real-world digital twin implementation

Design example (Use case A)
Digital twin creates an “as-built 3D model,” which 
enables unlimited sustainable innovation options and 
improves product standardization. A global computer 
manufacturer achieved its sustainability goals by 
decreasing its product’s footprint through low-carbon 
product design. Their new computer has a 47 percent 
lower carbon footprint compared to the previous 
generation, and the computer’s shell is made from  
100 percent recycled materials.1

Simulation example (Use case B)
Digital twin simulates the asset or product across all 
stages of its lifecycle supporting what-if analytics. This 
improves decision making, productivity and efficiencies, 
and leads to cost cuts and fewer resources required per 
unit of output. A fast-moving consumer goods company 
optimized its manufacturing plant by reducing its 
production waste. The digital twin helped in the decision 
process to remove bottlenecks and assign the correct 
materials to the right orders, reducing waste by more 
than 42 percent.1

Operations example (Use case C)
Digital twin provides transparency on real-time conditions, 
which enables predictive maintenance and optimizes 
asset utilization benchmarking and identification of 
optimal parameter deviations. A consumer goods 
company optimized its plant energy consumption. With 
interconnected sensors across 30-plus sites and more 
than 10 distribution centers, energy consumption for its 
production equipment were benchmarked against their 
peers and deviation from their optimal parameter could 
be tackled. The digital twin solution yielded a 38 percent 
energy consumption reduction.4

Key recommendations for success
The number and variety of use cases goes far beyond the 
examples mentioned above, and therefore, make digital 
twins a great lever in achieving your sustainability goals.

To gain the benefits of a digital twin quickly, a pragmatic 
approach is recommended: First, prioritize your use cases 
and align them with your company business priorities 
and sustainability goals. Second, do not re-invent the 
wheel but begin with a proof of concept leveraging 
existing digital twin solutions within your company or 
implementing a mature solution available in the market 
to speed up benefits. Scaling up will come naturally 
once the benefits of such a solution have been proven 
both on the sustainability and business value side.

Figure 2: Key elements of sustainable  
value chains

Net zero
Achieve greenhouse gas neutral 
products, production and supply 
chains that conserve the environment

Circular
Drive resource efficient business 
models and ecosystems

Trusted
Build products and supply chains that 
drive equitable growth and improve 
customer and employee quality of life

N

C

T
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Digital twins are uniquely positioned to help achieve 
sustainability goals. Transparency through real-time  
data about conditions of physical objects enables your 
company to make decisions that matter. Begin now to 
identify how digital twin technology will contribute to 
your journey of achieving a net zero, circular and trusted 
value chain. 
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Figure 3: Sustainable pillars tackled with digital twins during product lifecycle
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The last-mile 
sustainability 
dilemma 
Which is better for the environment:  
Online or offline shopping?
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The COVID-19 pandemic accelerated the rise of online 
retailing. On a global scale, retail e-commerce sales 
reached a volume of 4.9 trillion US dollars in 2021 and 
are forecasted to rise to 7.4 trillion US dollars in 2025.1  
As e-commerce gains in importance, there are growing 
concerns and discussions about its environmental 
consequences. Some critics of online shopping argue 
that it leads to an increase of parcel deliveries and 
thereby intensifies the environmental impacts due to 
additional traffic, air pollution and cardboard waste. 

Proponents, in contrast, argue that online shopping 
substitutes for personal shopping trips and thereby 
benefits the environment by reducing traffic and 
decongesting overloaded traffic systems and town 
centers. Research tried to evaluate whether online 
shopping is more or less sustainable from an 
environmental perspective considering energy 
consumption and greenhouse gas (GHG) emissions,  
but different studies came to different conclusions.2,3,4,5 
This can be attributed, in part to the fact that some 
research excluded key variables, including browsing  
trips or trip chaining in the offline channel and  
failed deliveries or returns in the online channel. 

Customer behavior and GHG emissions
To address these arguments, Accenture collaborated 
with the University of Cologne to examine customer 
behavior in the purchasing process of fashion items and 
its impact on the individual carbon footprint. To narrow 
the scope, the study covers the last mile distribution  
of fashion items in Germany (see Figure 1).

The activities in the offline channel include everything 
from display in the store to the return of unwanted items 
by the customer. Main contributors of GHG emissions 
are customer trips and energy consumption in the 
store.3 The online activities include delivery from local 
depots to the customer’s home or to collection points. 
Main contributors of GHG emissions are last mile 
delivery, returns, last mile packaging and the energy 
consumption for placing an order.3 

The study identified six offline and four online customer 
types with clearly distinct characteristics for the main 
contributors of GHG emissions of the purchasing 
process (see Figure 2).

A new study found that buying fashion items online causes 
less greenhouse gas emissions.

Offline channel

In scope of study

Online channel

Product & return flow Customer trip

Local depot
(parcel carrier)

Collection and 
delivery point

Customer‘s home

Store

Port Distribution centerManufacturer

Figure 1: Simplified fashion supply chain
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The study found that the online purchase of fashion 
items causes less GHG emissions than the offline 
purchase, which could change the way we look at  
online shopping as a viable alternative toward a more 
sustainable future. The average offline purchasing 
process of fashion items causes 550g CO2e per item 
while the average online purchasing process induces  
42 percent less. 

A customer type specific analysis reveals that GHG 
emissions strongly depend on customer behavior, 
especially for offline shoppers: The “Green Shopper” 
with 285g CO2e walks or cycles to the store and carries 
mainly the energy consumption in the store. The “Long-
distance Shopper” with 1.920g CO2e lives in the 
countryside and drives by car into the city several times 
before a shopping decision is taken. Returns also play a 
role in addition to the energy consumption in the store.
Key factors influencing the environmental impact of the 
offline purchasing process are the choice of transport 

mode, roundtrip distances and the amount of item 
bundling. The impact of the online purchasing process  
is mainly driven by the amount of item bundling and the 
number of returns. 

Considering the average offline purchasing process  
(see Figure 3), half of the GHG emissions are caused 
by the energy consumption in the store for lighting, 
heating, cooling and electrical equipment, while the 
other half is caused by customer shopping and 
browsing trips. Returns are identified as a rather small 
contributor to the total GHG emissions and the impact 
of last mile packaging is negligible.

Considering the average online purchasing process  
(see Figure 4), half of the GHG emissions are caused by 
last mile delivery and returns. The other half is equally 
split between last mile packaging and the required 
energy consumption to place the order online.

200

Leisure shopper
• Many other activities 

and browsing trips
• Short distances

Green shopper
• Carbon neutral transport 

mode
• Short distances

Efficient shopper
• Many items
• Very few returns
• Few express deliveries and 

low delivery failure rate Return shopper
• Most returns
• Very few express deliveries

Collection point user
• Short distance and many deliveries 

to collection points
• Very high delivery failure rate
• Many returns

Impatient
 shopper
• Many express 

deliveries

Fashionista
• Many items
• Many returns

Distant shopper
• Long distances
• Many items, 

few returns

Focused shopper
• Very few other activities
• Few items, returns and 

browsing trips

Long-distance shopper
• Very long distances and least 

efficient transport mode
• Many browsing trips

Offline 
customer type

Online 
customer type

Average 
online shopper

Average
offline shopper

300 400 500 600 2000

Greenhouse gas emissions per item (gCO2e*)

*carbon dioxide equivalents in gram

200

Figure 2: Offline and online customer types
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39479 181Impatient shopper

Return shopper 32681 97

133 164 486Collection point 
user
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Last mile packaging Last mile deliveryReturnEnergy consumption for placing order online

22562 82Efficient shopper

32079 118

61 20

70 78

80 54

105 84

72 51

Fashionista

Leisure shopper

Distant shopper

Focused shopper
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Figure 4: Breakdown of greenhouse gas emissions for online customer types (gCO2e)

Figure 3: Breakdown of greenhouse gas emissions for offline customer types (gCO2e)
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Toward greener shopping experiences
While the study concludes that online shopping is  
more sustainable, many consumers still want an instore 
experience. Accelerated by recent macro trends, the 
future of fashion retail is omnichannel. Driven by 
changing customer demands for convenience, 
entertainment and sustainability, as well as increasing 
online sales volumes,6 retailer transform traditional 
physical stores into new store concepts like flag ship 
stores, where the focus is on product presentation  
and customer experience, while the actual fulfillment 
happens online.7 

Combining traditional retail with online channels leads  
to higher customer satisfaction and enables sustainable 
last-mile delivery concepts. Organizations transitioning 
to a greener shopping experience should consider the 
following points: 

•	 Put a price on GHG emissions. An internal price  
for greenhouse gas emissions helps to make the 
environmental impact of supply chains measurable 
and incentivizes both the company and customers  
to make a difference by changing their behavior in  
the purchasing process.8 Accenture research shows 
that industry leaders are introducing an internal price 
on greenhouse gas emissions to leverage societal 
pressure toward sustainability as a competitive 
advantage and to be prepared for future changes in 
government policy.

•	 Let the customer decide. The ability to choose 
between different delivery and pick-up options gives 
customers a sense of self-determination. It also reduces 
operating costs and the overall carbon footprint by 
eliminating unnecessary delivery attempts.

•	 Rethink asset use. Local micro-fulfillment centers, 
automated lockers and click-and-collect points  
reduce emissions and traffic congestion due to  
shorter distances. In combination with dynamic  
route planning, time spent in traffic can be reduced, 
resulting in faster deliveries and lower fuel and  
vehicle maintenance costs.
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While online shopping proofed to be more sustainable, 
consumers still want an instore experience. Combining 
traditional retail with online channels leads to higher 
customer satisfaction and enables sustainable last-mile  
delivery concepts.
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Demystification of 
green business 
process management
How companies can start executing their 
sustainability agenda right now
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Reduction of gas 
emissions 
• Emission of ozone- 

depleting substance rate
• Emission of greenhouse 

gases rate
• Percentage of emission 

other environmentally 
affecting gases

• Carbon footprint rate

Reduction of natural 
resources consumption
• Energy intensity 
• Electricity consumption
• Gas consumption rate
• Soil use rate
• Water use rate

Improvement of use 
of renewable
• Renewable energy rate 
• Reusable/recycled 

materia rate
• Renewable energy rate
• Renewable electric 

sources rate
• Sustainable water use 

rate

Environmental

Sustainability, which includes environmental, social and 
governance goals, is more than a nice-to-have objective. 
It is a C-level priority, because being a sustainable 
company is essential to operate in today’s business 
environment. Consumer and employee preferences  
are pushing companies to provide sustainable products 
and services and establish sustainable operations.1 
Based on this priority, companies are establishing  
new sustainability roles, creating career models and 
employee incentive systems, and fostering a 
sustainability mindset and culture.

KPI selection
There are many ways to address sustainability in a 
business environment. Processes, which are the 
lifeblood of a company, provide a good starting point. 
Begin by identifying the sustainability goals and targets 
that are right for your company. Just as for any other key 
performance indicator (KPI), sustainability KPIs must be 
in line with the corporate strategy and quantified targets 
set by management. That means sustainability targets 
may differ substantially across industries, by business 
division within a company or by business processes.  
So, companies may follow the same approach, just the 
mindset and goals behind it differ, leading to completely 
different outcomes. For example, if your company’s 
sustainability strategy is focusing on becoming carbon 
negative by 2030 (like Microsoft), the process strategy 

goals and KPIs should reflect that. If your company aims 
at 360-degree sustainability (like Grohe), your set of KPIs 
will be much wider, including not just environmental but 
also social- and governance-related KPIs. If you don’t 
know which KPIs to consider, a study by the University  
of Rome Tor Vergata may serve as a quick start guide.  
It suggests a set of environmental, social and economic 
KPIs.2 Figure 1 shows an extract of environmental KPIs.

Transparency
Once the KPIs are defined, creating transparency on  
the performance tracked by the KPIs depends on having 
the correct tools to create business intelligence out of 
sustainability data and the availability of sustainability 
data. The good news is that companies have the tools. 
Business intelligence solutions, including large, big data 
software solutions such as SAP, Oracle, IBM or Microsoft, 
analytics apps like Qlik, Tableau or PowerBI, and process 
and task mining tools like Celonis, Signavio and UiPath, 
can be used to create transparency on sustainability. 
These tools don’t care if you feed them with data on, say, 
profitability, efficiency and risk, or with sustainability data.

Companies have the tools to incorporate sustainability into 
traditional business process management. Here is how to 
develop a strategy that boosts performance.

Figure 1: Sustainability performance indicators – extract for environmental KPIs³

37



The availability of sustainability data may look 
challenging at first for some companies. Some 
sustainability data is likely available in the company’s 
database. This is typically the case for more tangible 
data, including resources consumption, use of 
renewables and employee diversity rate. Other types  
of sustainability data may not be available but may be 
collected with reasonable effort. This typically includes 
data such as employee satisfaction ratings or volunteer 
hours provided to the local community. Then there is 
sustainability data that can’t be collected internally. In 
this case, there is often the option to fill the gap with 
external reference data. Companies may, for example, 
purchase sustainability data on suppliers from 
sustainability companies, such as EcoVadis or Planetly. 
Funding for external data should be available since 
sustainability is on the C-level agenda.

Let’s have a closer look at the combination of tools  
and data to create transparency. Process mining tools  
to create end-to-end visibility of business processes are 
being used by more than 50 percent of Fortune 500 
companies and that is forecasted to grow by 40 to  

50 percent in the upcoming years.3,4 Process mining 
tools enable transparency, identification of inefficiencies 
and optimization approaches related to sustainability, 
just as they do for traditional business and process 
optimization goals, such as speed and efficiency. In 
addition to the known information on objects in the 
process (orders or purchase requests, for example), time 
stamps and process steps, you can integrate available 
attributes that relate to sustainability, such as CO2 
emissions and waste.

In the simplified example in Figure 2, we see that 124 
sales orders were created but only 115 of them were 
checked for material availability. This resulted in wrong 
information about the ability to deliver on-time and in  
full and had an impact on scheduling. As a result, four 
shipments were shipped partially causing unnecessary 
CO2 emissions. Process mining identified the increased 
CO2 emissions and helped trace them back to the root 
cause of missing material availability checks. Fixing this 
issue helped reduce CO2 emissions and reduced cost 
for unnecessary splits of shipping.

Figure 2: Simplified example for CO2 reduction potential identified using process mining
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Another typical example is last-minute air freight. In this 
example, process mining helped discover many last-
minute changes of delivery channels, from slower 
means of transportation, such as trains, to air, which 
increased the CO2 footprint and natural resource 
consumption for transportation significantly. See Figure 
3 for a general comparison of energy consumption 
between surface freight transport modes performed by 
experts from Universidad Politécnica de Madrid, Spain. 
Assessing the company’s organization revealed that 
delivery channels often changed shortly before delivery. 
The root cause was general blocks of orders for credit 
checks, delaying the process and making a faster 
delivery necessary to deliver on time – even though 
more than 90 percent of customers had always paid  
on time.

Key takeaway
Most companies have C-level support for sustainability 
and the tools and methodologies to measure and 
improve sustainability performance. Every company  
can —and should— bring their sustainability agenda to 
life right now.
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Figure 3: Average energy consumption for different freight transport modes – simplified5
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