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Logistics Optimisation

Leveraging AI for Reverse



The primary objective is to examine how AI-driven tools can improve the efficiency, cost-
effectiveness, and environmental sustainability of reverse logistics. The case illustrates how 
automation and predictive analytics help companies adapt to the growing volume and complexity 
of returns in both physical retail and e-commerce contexts.

Goal/Purpose.

Case-Based Learning

reverse logistics, artificial intelligence, circular economy, 
returns management, machine learning, warehouse automation,

consumer goods, AI ethics, supply chain innovation, sustainability

Keywords.

Suggested Methodological Approach .

By engaging with this case study, learners will:

01. Understand the function of AI in streamlining reverse logistics operations;

02. Assess the benefits and limitations of AI in the context of sustainability and operational 
performance;

03. Explore the ethical and reputational risks associated with automated return 
management;

04. Develop critical thinking around AI implementation in supply chain and circular 
economy initiatives.

Expected Learning Outcomes :

This case study investigates the use of artificial intelligence (AI) to 
enhance reverse logistics operations within a global consumer goods 
company. Reverse logistics -–the process of managing returned 
goods, surplus inventory, and recyclable materials – presents unique 
challenges due to its complexity, unpredictability, and sustainability 
implications. The study outlines how AI technologies such as 
machine learning, computer vision, and data analytics are applied to 
automate inspection, optimise routing, and reduce environmental 
impact. It also explores how AI supports strategic decision-making in 
product disposition while aligning with circular economy goals.
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CASE STUDY: 



With over a century of global presence and
operational reach in more than 190 countries, the
company serves billions of consumers daily. Through
its commitment to innovation and sustainability, the
organisation plays a leading role in shaping
responsible consumption and supply chain
transformation. The company’s operations span from
product development and manufacturing to

marketing, distribution, and after-sales logistics. In
recent years, particular emphasis has been placed on
rethinking end-of-life product management through
circular economy initiatives, with reverse logistics
emerging as a critical strategic area. This includes the
handling of returned, unsold, or surplus products, as
well as sustainable materials recovery and
reintegration.

This case study focuses on one of the world’s foremost multinational 
consumer goods companies, recognised for its vast portfolio of brands 
across personal care, food, hygiene, and household products. 

Introduction
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Mid-20th Century
Rapid brand expansion and globalisation of manufacturing
and distribution;

1980s–2000s 
Major acquisitions across food, personal care, and home 
cleaning segments; emergence as a sustainability-focused
brand leader;

2009 2010–present
Digital supply chain transformation and sustainability
integration across operations; public commitment to net-
zero emissions and circular packaging.

Key milestones include:

Founded in the early 20th century, the company began as a 
merger of businesses focused on essential daily consumer products. 
Over the decades, it expanded its brand portfolio through 
organic growth and acquisitions, becoming one of the most 
recognised and trusted names in the consumer goods sector. 

History and Growth .

The company has 
consistently invested in 

supply chain innovation, 
with AI-driven 

technologies now central 
to logistics optimisation

and environmental 
impact reduction.



Reverse logistics has become an integral part of the
business strategy, particularly in managing product
returns, expired goods, and packaging take-back
programmes. The company processes millions of
returned or unsold units annually, aiming to recover,
recycle, or repurpose as much material as possible.
To support its reverse logistics goals, the organisation
has adopted AI technologies that enable real-time
tracking, automated inspection, and intelligent
decision-making about product recovery routes.

These efforts align with its broader sustainability
commitments, which include achieving carbon
neutrality, eliminating landfill waste, and designing
all packaging for reusability or recyclability.

Strategic collaborations with technology companies,
recycling partners, and logistics providers further
enhance the company’s capabilities in closed-loop
systems, allowing it to drive efficiency while
maintaining strong environmental stewardship.
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The organisation operates an extensive supply chain 
network comprising global production facilities, regional 
distribution hubs, and advanced logistics centers 

Business Profile .

01. Personal and Home Care 
Includes hygiene, cleaning, and personal 
grooming products;

02. Food And Refreshments 
Covers spreads, beverages, snacks, and culinary 
products;

03. Sustainable Operations 
A cross-functional focus area supporting low-
carbon, low-waste logistics, and manufacturing.

Its business model is 
structured around three 
interconnected pillars:



The fast-moving consumer goods (FMCG) industry 
operates within one of the most dynamic and high-
pressure sectors of the global economy

Sector & Competition
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Sector Overview .

Characterised by rapid inventory turnover,
competitive pricing, and evolving consumer
preferences, FMCG companies must continuously
adapt their supply chains to remain efficient and
resilient. Reverse logistics – the process of managing
returned goods, unsold inventory, damaged
products, and packaging recovery – has emerged as a
significant operational challenge. With the
proliferation of e-commerce and global distribution
channels, companies are now required to handle
returns on an unprecedented scale, not only from
retail partners but also directly from consumers. In
this context, reverse logistics has shifted from being
a cost centre to a potential source of competitive

advantage. Organisations that can efficiently
reintegrate returned products into the supply chain
or divert them for resale, recycling, or donation are
seeing gains in customer satisfaction, regulatory
compliance, and sustainability performance.
Moreover, as consumer awareness of environmental
issues grows, brands are under increasing scrutiny to
demonstrate responsible product lifecycle
management, including how they handle end-of-use
goods and materials. Reverse logistics is now a core
component of circular economy strategies, helping
companies reduce waste, lower emissions, and
extend the usable life of their products.

The evolution of reverse logistics in the FMCG sector is shaped 
by several interlinked trends and emerging pressures:

Trends and Challenges.

Trends and 
Challenges 01. E-commerce and Omnichannel Growth 

The rapid shift to online shopping has increased return rates 
significantly. Consumers expect seamless, free, and fast return options, 
which is a challenge for traditional supply chains not designed for 
reverse flows;

02. Consumer Expectations for Transparency
and Sustainability 
Consumers increasingly demand visibility of how returned products are 
managed. Companies are now expected to offer sustainable return
solutions, such as low-emission collection services and reuse or
donation programmes.
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Trends and 
Challenges 03. Regulatory Pressure 

Governments across the EU and other regions are introducing stricter 
regulations on product waste, take-back schemes, and packaging reuse. 
Non-compliance not only leads to financial penalties but can also 
severely damage brand reputation;

04. Cost and Operational Complexity 
Reverse logistics is inherently less efficient than forward logistics. 
Products arrive unsorted, often damaged, and in inconsistent volumes, 
making cost-effective recovery, assessment and routing a logistical 
challenge;

05. Data and Technology Gaps 
Many FMCG companies lack the technological infrastructure to track 
and optimise returns in real time. Manual processes dominate, leading 
to slow decision-making and missed opportunities for recovery or 
resale.

01. Industry Leaders and Innovators 
Top-tier FMCG companies – including global leaders in personal care, 
household goods, and packaged foods – are setting benchmarks in 
reverse logistics by integrating advanced digital solutions across their 
value chains. These companies are deploying AI not just to automate 
the existing processes, but to rethink how reverse logistics is designed 
altogether.

This includes:
• predicting product return rates based on consumer behaviour;
• Automating the classification of returned items via image 

recognition and natural language processing (for analysing return 
reasons);

• optimising the environmental impact of logistics routes using AI-
powered carbon calculators.

Such capabilities are now seen as essential to achieving end-to-end 
supply chain sustainability, and companies investing early in these tools 
are shaping the competitive standard. 

Competitive .
Landscape .
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Competitive .
Landscape .

02. The Role of Start-Ups and Tech Partnerships 
Competition is also being driven by a new generation of logistics tech 
start-ups offering AI-powered solutions tailored to reverse flows, such 
as automated sorting robots, cloud-based return management 
platforms, and blockchain-enabled traceability. Established FMCG 
companies are increasingly partnering with or acquiring such start-ups 
to quickly scale innovation. These collaborations accelerate time-to-
market for new technologies and allow larger companies to maintain 
agility in a rapidly evolving competitive landscape. Companies that fail 
to adopt or integrate such innovations risk falling behind in efficiency, 
transparency, and customer satisfaction.

03. Pressure from Retail and Marketplace Partners 
Retailers and e-commerce platforms (many of whom operate on razor-
thin margins) are pushing consumer goods suppliers to absorb more 
responsibility for product returns, refunds, and take-back programmes. 
As a result, FMCG manufacturers face pressure to provide reverse 
logistics that is not only operationally sound, but also cost-shared and 
digitally-integrated with retail platforms. Those manufacturers that can 
offer real-time return tracking, automated decision-making on refunds, 
and low-waste packaging reclaim solutions are becoming preferred 
partners in B2B relationships. 

04. Sustainability as a Competitive Differentiator
The alignment of reverse logistics with ESG (Environmental, Social, and 
Governance) performance is adding a new layer of competitive 
pressure. Investors, regulators, and consumers are scrutinising how 
companies handle product end-of-life. Comapnies that can prove 
material recovery, emissions reductions, or closed-loop achievements –
and communicate this effectively – are winning both customer loyalty 
and institutional investor support. For example, some companies now 
issue sustainability reports that include AI-verified data on returns 
volumes, landfill diversion rates, and carbon savings from AI-optimised 
return routing. These metrics serve not only compliance goals but also 
marketing and brand differentiation. 

05. Global Scalability and Regional Customisation
Multinational FMCG companies compete not just on innovation, but on 
how well they can scale reverse logistics processes globally while 
tailoring them to local infrastructure, regulations, and consumer 
expectations. AI offers a competitive advantage here by enabling 
localised decision-making at scale through machine learning models 
trained on region-specific data. The ability to adapt reverse logistics 
strategies across diverse markets – from urban Europe to rural Asia –
while maintaining consistency in sustainability goals and customer 
experience is becoming a marker of operational excellence and brand 
leadership.



The Company’s Current Situation

As a global leader in the fast-moving consumer goods (FMCG) 
sector, the company operates a vast and complex supply chain 
network, serving billions of customers. 

Current Situation .
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With an extensive portfolio of products in personal
care, food, home hygiene, and wellness, it
distributes across both traditional retail and direct-
to-consumer digital channels. In recent years, the
company has faced mounting challenges in
managing the return and recovery of goods –
particularly due to the rapid expansion of

e-commerce, shorter product life cycles, and rising
consumer expectations for flexible and sustainable
return options. This has resulted in increasing
volumes of returns, unsold inventory, and packaging
waste, putting both financial and environmental
strain on its logistics operations.

Returns stem 
from a variety 
of sources:

Traditional reverse logistics systems – which used to
rely heavily on manual inspection, paper-based
documentation, and centralised processing –
proved too slow, costly, and inefficient for the

company’s global scale. Delays in routing and
reintegrating products led to significant losses both
in terms of resale value and missed opportunities
for reuse, recycling, or donation.

01. Consumer-initiated Returns 
from online purchases

02. Retailer Overstock and End-of-season Returns

03. Damaged or Expired Goods

04. Packaging Materials Recovery
from post-consumer use



AI-Driven Response .
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In response, the 
company has 
launched targeted AI 
interventions across 
its reverse logistics 
and value-recovery 
operations:

01. AI-powered sorting of packaging 
materials
In Brazil and parts of Europe (e.g. the Netherlands, Germany), 
AI-driven computer vision systems identify and sort plastic 
packaging (PET, HDPE, PP), paired with collaborative robots 
(“cobots”). This automation delivers up to 60% faster 
throughput, reduces misclassification rates below 2%, and 
cuts manual labour by nearly 40%;

02. Incentivised take-back schemes
In China, the company has integrated recycling return 
machines with payment platforms such as Alipay. Consumers 
earn loyalty points for returning packaging, achieving 
approximately 60% return rates, which is well above the 
industry average. In partnership with Alibaba, it piloted 20 
“Waste-Free World” AI recycling machines in cities such as 
Shanghai and Hangzhou;

03. Predictive AI for reverse inventory 
management
Working with SAP and using the INTURN 360 platform, the 
company implemented an AI-driven tool for excess inventory. 
Within six months, it saw a 75% reduction in manual 
processing, a 29% reduction in manual steps, and generated 6 
million USD in incremental revenue from surplus goods;

04. Digital twins and predictive maintenance
Transport fleets – especially trucks and refrigerated 
containers – are digitally twinned using telematics. Powered 
by AI, this predictive maintenance approach reduced 
downtime by 25% and saved roughly 2 million USD in 
emergency repair costs annually;

05. Smart factory & reverse logistics AI pilots
At multiple manufacturing sites (e.g. Tinsukia, India) and 
distribution hubs (e.g. Mannheim, Germany), the company is 
piloting AI and machine vision tools to automate quality 
control, monitor inventory, and ensure traceability. AI-
enabled cameras inspect 800+ items per minute and digital 
twins and automated monitoring helps recover more 
reclaimed materials.



Early Results & Impact .
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These AI initiatives 
are generating 
multiple tangible 
benefits:

01. Higher Recycling Rates 
From packaging, achieved through automated sorting (up to 
60% recovery rate) and consumer take-back incentives;

02. Operational Savings 
Operational savings in warehouse and transportation 
logistics, including millions in recovered value and reduced 
labour;

03. Improved Resource Utilisation
As predictive inventory tools return obsolete stock to sale or 
donation rather than landfill;

04. Lower Carbon Footprint
Driven by optimised routing, reduced reverse transports, and 
increased recycling throughput.



Key Aspects to be Analysed
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The implementation of AI in reverse logistics has already 
delivered measurable improvements across several domains 

The Effect of Using AI in Reverse Logistics .

In China, a pilot programme using AI-powered
recycling kiosks – integrated with mobile payment
platforms – achieved packaging return rates of
approximately 60%, which is significantly above
national averages. These smart kiosks automatically
sort packaging materials by type, reducing
contamination and increasing recovery efficiency. In
Europe and Latin America, AI-enabled sorting
systems— – everaging computer vision and
collaborative robotics – have improved the
classification speed of plastic bottles by 60%, with
misclassification rates dropping below 2%, and
manual labour requirements reduced by around
40%.

At a leading manufacturing plant in Brazil, AI-
assisted inspection technologies now process up to
800 units per minute, enabling faster reintegration
of returned products into the inventory or recycling
streams. Predictive AI tools are also used to manage
obsolete inventory and surplus goods, reducing
waste and unlocking incremental revenue.

These tools have enabled a 75% reduction in
manual processing, contributing to millions in value
recovery from otherwise discarded goods. In
logistics operations, AI-powered digital twins and
condition-monitoring systems have helped reduce
refrigerated transport downtime by 25%, cutting
emergency repair costs and improving efficiency.

These capabilities contribute 
directly to environmental and 

financial goals, supporting 
broader commitments to 

reduce virgin plastic usage, 
improve recovery and 

recyclability, and limit carbon 
emissions associated with 

reverse shipments.
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Challenges and Future Outlook .

Despite the early 
success of AI 
integration, several 
challenges remain in 
scaling and 
sustaining these 
initiatives:

Looking ahead, further opportunities exist to
expand AI-enabled return systems to more regions,
develop decentralised recycling hubs, and embed
real-time monitoring tools to drive responsive
circular logistics. Advancing these efforts will
require ongoing collaboration between technology
providers, logistics partners, regulators, and
communities.

One of the key tasks for those working with this
case is to evaluate how artificial intelligence can
enhance the performance, transparency, and
sustainability of reverse logistics in the fast-moving
consumer goods (FMCG) sector. While AI has
already demonstrated the ability to optimise
returns processing and reduce waste, there are
important questions about scalability, data ethics,
and long-term impact that require critical
examination.

01. Scalability and Localisation 
Expanding AI-based systems beyond pilot projects presents 
technical and operational challenges. Each market has 
different infrastructure, recycling standards, and return 
behaviours, which AI models must be trained to recognise 
and adapt to.

02. Technology Integration 
Many operations still rely on legacy ERP and logistics systems 
that are not fully compatible with real-time AI platforms. 
Retrofitting AI tools into these environments requires 
investment and extensive change management.

03. Digital Responsibility and Social Impact
AI-driven systems in reverse logistics must ensure they do not 
displace vulnerable labour segments – such as informal waste 
collectors – who depend on these systems for income. Ethical 
frameworks and inclusive business models must be 
considered to ensure fairness in technology deployment.

04. Consumer Engagement
Maintaining high return rates for packaging and goods 
requires continuous consumer participation. Incentive 
systems, mobile integration, and education campaigns must 
evolve to ensure engagement beyond early adopters.

05. Regulatory Complexity
With packaging and recycling laws becoming more stringent 
globally, AI systems must be designed to support compliance, 
traceability, and reporting requirements. This includes 
tracking post-consumer materials and producing verifiable 
audit trails.
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Learners are 
encouraged to 
explore the 
following core areas:

01. The Effectiveness of AI in 
Circular Supply Chains
Although AI systems have been applied to sorting, 
forecasting, and routing returns, how effectively do these 
tools support broader circular economy goals such as waste 
reduction and closed-loop packaging? To what extent do 
these systems contribute to measurable sustainability 
improvements, such as reducing landfill use or carbon 
emissions from reverse transport?

02. The Quality and Bias of Data in 
Reverse Logistics AI Models
AI tools rely on large volumes of data, including return 
reasons, product condition assessments, and consumer 
behaviour. What risks exist if this data is incomplete, biased, 
or not representative of all markets or customer groups? 
Could biased models disadvantage certain products, 
consumer segments, or geographies in return eligibility or 
routing?

03. Technology Integration 
and Operational Challenges
AI solutions must often be integrated with legacy warehouse 
management, ERP, and logistics systems. How do companies 
ensure seamless implementation across diverse geographies 
with different digital maturity levels? What are the risks of 
system fragmentation or process disruptions during 
integration?

04. The Ethical Use of Consumer 
and Product Data
AI systems used in returns management sometimes analyse 
customer-provided feedback, behavioural patterns, or geo-
tagged return activity. What ethical considerations arise from 
this? How can organisations remain compliant with global 
data protection regulations (e.g. GDPR) while still gaining 
operational value from AI?

05. Consumer Engagement The Social and 
Workforce Impact of Automation
AI-enabled automation in return centres can displace manual 
labour traditionally performed by warehouse workers or 
informal sector recyclers. How can companies balance 
efficiency with social responsibility? Should policies or 
frameworks be introduced to protect or reskill affected 
workers?

06. Reputation and Stakeholder Perception
AI-based decisions in reverse logistics can influence how 
consumers and stakeholders perceive a company’s 
commitment to sustainability and fairness. What reputational 
risks exist if AI systems reject returns incorrectly, misroute 
recyclable materials 

By analysing these aspects, those 
working with this case will 

develop a deeper understanding 
of the complex challenges 

involved in applying AI to reverse 
logistics. In doing so, they will 
consider not only the technical 

and operational benefits but also 
the ethical, environmental, and 
reputational dimensions of AI in 

supply chain transformation.



Ethical Challenges in Reverse Logistics Automation 

• Data Privacy and Consumer Consent - How should the company handle consumer 
return data, including behavioural patterns and location data, to ensure compliance 
with data protection regulations (e.g. GDPR)? What level of transparency should be 
provided to consumers regarding how their return behaviours are analysed by AI 
systems?

• Bias in AI Decision-Making - Could AI models used for determining the routing or 
treatment of returned goods inadvertently prioritise certain product categories, 
locations, or customer profiles over others? How can reverse logistics AI systems be 
designed to avoid biased outcomes that disadvantage specific regions, income 
groups, or product lines?

• Transparency and Accountability in Product Disposition - When AI-driven systems 
classify returned goods as unsalvageable or redirect them away from resale or 
donation, who is accountable for these decisions? What governance frameworks 
should be in place to ensure ethical oversight of AI decisions that affect resource use, 
waste, and product availability?

• Impact on Vulnerable Labour Groups - AI-enabled automation may reduce reliance 
on manual labour in return centres or material recovery facilities. How can 
companies adopt inclusive strategies that support upskilling or transitioning workers 
who are at risk of displacement?

Reputation and Public Perception 

• Trust in AI and Sustainability Claims - How might consumers, partners, or regulators 
react to the increasing role of AI in managing product returns and recycling? Could 
there be scepticism about whether AI-driven systems truly promote sustainability, or 
are they just reducing costs? How can companies build trust through transparency in 
their reverse logistics strategies?

• Waste, Over-Disposal, or Under-Recovery - If AI systems incorrectly classify usable 
goods as waste or fail to recover valuable materials, what are the reputational 
consequences? How can the company demonstrate that its AI tools support and not 
hinder circular economy goals?

• Fairness and Equity in Returns Management - Could reverse logistics policies –
especially those influenced by AI – be perceived as more favourable to certain 
markets, retailers, or consumers? What mechanisms should be used to ensure 
fairness in how returned products are processed or redistributed?

• AI Communication and Public Engagement - Should the company disclose how AI is 
being used in reverse logistics to the public or stakeholders? What level of 
transparency is appropriate to explain how AI decisions are made regarding return 
eligibility, recycling routes, or material recovery? Could providing explainable AI (XAI) 
tools or dashboards help alleviate public concerns?
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Questions to Consider
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