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Guidelines on how to create

a fair Recommender System



Analysing demand with AI

This OER is an expanded case study providing comprehensive 
guidelines on creating fair recommender systems. It delves into the 
ethical challenges and potential solutions associated with algorithmic 
recommendations, with a strong focus on ensuring fairness, 
inclusivity, and accountability.

By engaging with this case study, the learners will be able to:

01. Identify and analyse various potential sources of bias in recommender algorithms, 
including data-related, algorithmic, and user-interaction biases;

02. Evaluate the multifaceted impact of different algorithmic choices on fairness and 
inclusivity, considering diverse perspectives and stakeholders;

03. Design and implement effective strategies to mitigate bias, promote fairness, and 
enhance transparency in recommender systems;

04. Critically assess the ethical and societal implications of recommender systems 
in different contexts.

The goal of this case study is to provide detailed guidelines on how to develop fair 
recommender systems that mitigate negative impacts such as bias, discrimination, and 
exclusion. It aims to equip students and practitioners with a deep understanding of the 
importance of fairness and inclusivity in algorithmic design, and to offer actionable 
strategies for creating more equitable and responsible recommendation systems.

Goal/Purpose.

Expected Learning Outcomes :
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06
CASE STUDY: 



Recommender systems have become integral to the 
operations of numerous companies, driving user 
engagement, personalising experiences, and facilitating 
decision-making. From e-commerce platforms suggesting 
products to social media networks curating content feeds, 
these systems play a crucial role in shaping how users 
interact with digital information and services.

“Fairness First Recommendations” is a hypothetical
company that has emerged as a pioneering force in
the field of recommender systems, with a core
mission centred on the ethical design, development,
and deployment of AI-powered recommendation
technologies. The company was founded on the
belief that recommender systems should not only be
accurate and efficient but also fair, unbiased, and
aligned with fundamental ethical principles.

“Fairness First Recommendations” envisions a future
where recommender systems empower individuals,
promote inclusivity, and contribute to a more just
and equitable society. To achieve this vision, the
company is dedicated to advancing research,
developing innovative solutions, and fostering
collaboration among researchers, practitioners, and
policymakers. The company’s commitment to ethical
AI is embedded in its organisational culture, driving
its strategic decisions and product development
processes. “Fairness First Recommendations” strives
to be a thought leader in the field, shaping industry
standards and promoting best practices for the
development of responsible recommender systems.

Introduction
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This case study is designed for problem-based learning, encouraging students to actively engage 
with the material and develop solutions to complex, real-world problems. The instructors should 
facilitate in-depth discussions, interactive activities, and collaborative projects that promote 
critical thinking, ethical reasoning, and the practical application of fairness guidelines in various 
contexts. Students will be encouraged to explore case studies, analyse algorithms, and propose 
innovative solutions.

Recommender algorithms, fairness, bias, inclusivity, algorithmic design, 
ethical AI, responsible AI, transparency, accountability, data ethics

Keywords.

Suggested Methodological Approach .



The recommender systems sector is experiencing rapid growth, 
driven by the increasing availability of data and advancements in 
artificial intelligence. Companies across various industries –
including e-commerce, entertainment, social media, and finance –
are leveraging recommender systems to enhance user 
experiences, drive sales, and improve decision-making. As these 
systems become more pervasive, the demand for fairness and 
ethical considerations has also grown, creating both opportunities 
and challenges for companies operating in this space.

Sector & Competition
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“Fairness First 
Recommendations” 
operates in a 
dynamic and 
competitive 
landscape, with 
several key players 
and trends shaping 
the industry:

01. Large Technology Companies:
Companies such as Amazon, Google, Meta, and Netflix have 
developed sophisticated recommender systems that serve millions of 
users daily. These systems are often deeply integrated into their core 
business models, driving product recommendations, content 
personalisation, and ad targeting. While these companies have made 
significant strides in improving the accuracy and efficiency of their 
recommender systems, concerns about fairness and bias have also 
been raised. These large players possess vast resources and data, 
giving them a competitive advantage in developing and deploying 
advanced recommender systems. However, they also face increasing 
scrutiny regarding the ethical implications of their algorithms.

02. Specialised AI Companies: 
A growing number of AI companies specialise in developing and 
deploying recommender systems for specific industries or 
applications. These companies often focus on providing customised 
solutions and advanced algorithms to address unique client needs. 
Some of these companies are beginning to incorporate fairness 
considerations into their offerings, recognising the increasing 
importance of ethical AI. These specialised companies often 
differentiate themselves by offering niche expertise and tailored 
solutions, catering to clients with specific requirements and a strong 
emphasis on ethical considerations.

03. Open-Source Platforms:
Open-source platforms and libraries – such as TensorFlow, PyTorch, 
and Apache Mahout – provide developers with the tools and 
frameworks to build their own recommender systems. This has 
lowered the barrier to entry and fostered innovation in the field. The 
open-source community is also actively researching and developing 
fairness-aware algorithms and tools, contributing to the advancement 
of ethical AI. The accessibility and collaborative nature of open-source 
platforms has democratised the development of recommender 
systems, empowering a wider range of developers and researchers to 
contribute to the field.
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“Fairness First 
Recommendations” 
operates in a 
dynamic and 
competitive 
landscape, with 
several key players 
and trends shaping 
the industry:

04. Emerging Trends 

The recommender systems sector is constantly evolving, with several 
emerging trends shaping its future:

• Fairness and Ethics: There is a growing focus on developing fair 
and unbiased recommender systems that mitigate discrimination 
and promote inclusivity. This trend is driven by increasing 
awareness among researchers, practitioners, and policymakers 
about the potential harms of unfair AI systems. Regulatory bodies 
and advocacy groups are also playing a crucial role in pushing for 
greater accountability and ethical considerations in the 
development and deployment of recommender systems.

• Transparency and Explainability: Users and regulators are 
demanding greater transparency and explainability in how 
recommender systems work, leading to the development of 
techniques for making recommendations more understandable. 
This trend aims to increase user trust and enable accountability for 
algorithmic decisions. Explainable AI (XAI) is becoming an 
increasingly important area of research, with the goal being to 
develop methods that allow humans to understand and interpret 
the decisions made by AI systems.

• Personalisation and Context Awareness: Recommender systems 
are becoming increasingly personalised and context-aware, 
tailoring recommendations to individual user preferences and the 
specific context in which they are interacting with the system. This 
trend raises new challenges for fairness, as personalised 
recommendations may inadvertently amplify the existing biases or 
create filter bubbles. Balancing personalisation with fairness 
requires careful consideration of algorithmic design and 
evaluation metrics.

• Multi-Stakeholder Considerations: Recommender systems are 
being designed to consider the needs and perspectives of multiple 
stakeholders, including users, content providers, and society as a 
whole. This trend recognises that fairness is not solely a technical 
issue but also a social and ethical one, requiring a holistic 
approach that balances competing interests. This involves 
engaging with diverse stakeholders and incorporating their 
feedback into the design and development process.

The competitive landscape is 
further shaped by factors such as 
data privacy regulations, which 

impact how user data can be 
collected and used to train 

recommender systems, and the 
increasing availability of 

computing power, which enables 
the development of more 

complex and sophisticated 
algorithms.



The Company’s Current Situation

“Fairness First Recommendations” distinguishes itself from 
competitors through its unwavering commitment to ethical AI and its 
focus on developing recommender systems that prioritise fairness, 
transparency, and accountability. The company’s mission is to 
empower organisations to build responsible AI systems that benefit 
both users and society.

Algorithmic Trading Solutions.
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The company’s core 
offerings include: 01. Fairness Assessment Tools:

A suite of tools and methodologies for evaluating the fairness of 
existing recommender systems, identifying potential sources of 
bias, and measuring the impact of different algorithmic choices on 
various user groups. These tools enable organisations to gain a 
deeper understanding of the fairness implications of their 
recommender systems and to make informed decisions about how 
to mitigate bias. The tools are designed to be user-friendly and 
adaptable to different types of recommender systems and 
application domains.

02. Fairness-Aware Algorithms: 
A library of advanced recommendation algorithms that incorporate 
fairness constraints and objectives, aiming to optimise both 
accuracy and fairness. These algorithms go beyond traditional 
recommendation techniques by explicitly addressing fairness 
concerns and striving to provide equitable recommendations to all 
users. The company’s research team is continuously developing 
and refining these algorithms, staying at the forefront of the latest 
advancements in fair AI.

03. Explainable Recommendation Systems: 
Techniques for making recommendations more transparent and 
understandable to users, providing explanations for why specific 
items were recommended and highlighting the factors that 
influenced the system’s decision-making process. These techniques 
enhance user trust and enable accountability by shedding light on 
the inner workings of recommender systems. The company offers 
a range of explainability methods, tailored to different user needs 
and technical capabilities.
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The company’s core 
offerings include:

04. Consulting and Training Services: 
Expert guidance and training programmes to help organisations 

develop and deploy fair and ethical recommender systems, 
covering topics such as data ethics, algorithmic bias, and 
responsible AI practices. These services equip organisations with 
the knowledge and skills to build and maintain fair AI systems, 
fostering a culture of ethical AI development. The company’s 
consultants have extensive experience in the field of ethical AI, 
providing clients with practical advice and actionable strategies.

“Fairness First Recommendations” has achieved
significant success in raising awareness about the
importance of fairness in recommender systems
and in providing organisations with the tools and
knowledge to develop more ethical AI solutions.
The company has worked with clients across
various industries, helping them to identify and

mitigate bias in their recommender systems,
improve user trust, and enhance their reputation
as responsible AI adopters. The company’s success
is driven by its strong commitment to research and
innovation, its deep understanding of the ethical
challenges in AI, and its ability to translate complex
concepts into practical solutions.

Key Aspects to be Analysed

As “Fairness First Recommendations” continues to expand its reach and 
impact, several key aspects warrant careful analysis:

Key Aspects
01. Scalability and Efficiency: 

How can the company ensure that its fairness assessment tools and algorithms 
can scale to handle the massive datasets and high-volume traffic of large-scale 
recommender systems? How can it optimise the efficiency of its solutions to 
minimise computational overhead and ensure real-time performance? It is 
crucial for the company to effectively serve large enterprises and to remain 
competitive in the fast-paced AI industry. The company is investing in research 
and development (R&D) to improve the scalability and efficiency of its solutions, 
exploring techniques such as distributed computing, model compression, and 
algorithmic optimisation.

02. Adoption and Impact: 
What strategies can the company employ to promote the adoption of its 
fairness solutions across different industries and organisations? How can it 
effectively measure and demonstrate the positive impact of its work on 
promoting fairness, reducing bias, and enhancing user trust? Developing 
effective marketing and outreach strategies as well as establishing partnerships 
with key industry players will be essential for driving adoption and maximising 
the company’s impact. The company is actively engaging with industry 
associations, policymakers, and advocacy groups to raise awareness about the 
importance of ethical AI and to promote the adoption of its solutions.
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Key Aspects

03. Competitive Landscape: 
How can the company maintain its competitive edge in the rapidly evolving 
recommender systems sector? How can it differentiate its offerings from those 
of large technology companies and specialised AI companies? How can it 
leverage its expertise in ethical AI to capture the emerging market 
opportunities? Continuous innovation, strategic partnerships, and a strong focus 
on customer needs will be crucial for the company to thrive in this competitive 
environment. The company is committed to staying at the forefront of fairness 
research and to developing cutting-edge solutions that address the evolving 
needs of its customers.

04. Evolving Definitions of Fairness: 

Fairness is a complex and evolving concept, with different stakeholders holding 
varying perspectives and priorities. The company must continuously adapt its 
solutions and strategies to incorporate new research, address emerging ethical 
concerns, and align with evolving societal values. This requires ongoing 
engagement with the research community, policymakers, and advocacy groups. 
Staying at the forefront of fairness research and actively participating in shaping 
the ethical AI landscape will be crucial for the company’s long-term success and 
impact. The company actively participates in academic conferences, industry 
workshops, and policy discussions to stay informed about the latest 
developments in the field of ethical AI.



Ethical Considerations in Recommender Systems:

• How can “Fairness First Recommendations” help organisations navigate the 
complex ethical landscape of recommender systems, particularly when dealing 
with sensitive user data and potentially biased algorithms? This involves providing 
clear guidance, best practices, and tools for addressing ethical dilemmas and ensuring 
responsible AI development. The company offers a range of resources – including 
white papers, case studies, and online courses – to help organisations understand and 
address the ethical challenges in recommender systems.

• What are the most effective strategies for mitigating bias in recommender systems 
and how can these strategies be tailored to different application domains and user 
demographics? The company should offer a range of techniques and algorithms for 
bias mitigation, along with recommendations for their appropriate use in different 
contexts. The company’s research team is continuously evaluating and developing 
new techniques for bias mitigation, adapting to the evolving landscape of AI.

• How can the company promote transparency and explainability in recommender 
systems, empowering users to understand and contest recommendations that may 
be unfair or discriminatory? Developing user-friendly tools and interfaces for 
explaining recommendations as well as providing mechanisms for user feedback and 
redress will be essential. The company is committed to developing explainable AI 
solutions that are both accurate and interpretable, enhancing user trust and enabling 
accountability.

Promoting the Adoption of Fairness Solutions

• What are the key barriers to the adoption of fairness solutions in the recommender 
systems industry, and how can “Fairness First Recommendations” overcome these 
challenges? This requires understanding the concerns and priorities of potential 
customers and developing compelling value propositions that demonstrate the 
business benefits of ethical AI. The company conducts market research and engages 
with potential customers to understand their needs and concerns, tailoring its 
solutions and messaging accordingly.

• How can the company effectively communicate the value proposition of its fairness 
solutions to potential customers and partners, demonstrating the business benefits 
of ethical AI? Developing effective marketing and communication strategies –
including case studies, white papers, and industry events – will be crucial for raising 
awareness and driving adoption. The company participates in industry conferences 
and publishes articles in leading scientific journals to disseminate its research and 
promote the importance of ethical AI.

• What partnerships and collaborations can the company forge to expand its reach 
and impact as well as to drive the widespread adoption of fair recommender 
systems across different sectors? Strategic alliances with industry associations, 
research institutions, and government agencies can help the company to amplify its 
message and promote the importance of ethical AI. The company actively seeks 
partnerships with organisations that share its commitment to ethical AI, collaborating 
on research projects, joint initiatives, and advocacy efforts.

Q1.

Q2.
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Questions to Consider



Measuring and Demonstrating Impact:

• How can “Fairness First Recommendations” develop robust metrics and 
methodologies for measuring the impact of its work on promoting fairness and 
reducing bias in recommender systems? This involves developing quantitative and 
qualitative measures of fairness as well as tools for tracking and reporting on the 
impact of the company’s solutions. The company’s research team is developing novel 
metrics and methodologies for evaluating the fairness of recommender systems, 
going beyond traditional accuracy measures.

• How can the company effectively communicate its impact to stakeholders, 
including customers, users, regulators, and the broader public? Transparent and 
accessible reporting on the company’s impact, along with compelling visualisations 
and narratives, will be essential for building trust and credibility. The company 
publishes regular reports on its impact, highlighting key achievements and outlining 
its ongoing efforts to promote ethical AI.

• What case studies and success stories can the company showcase to demonstrate 
the effectiveness of its solutions and to inspire other organisations to prioritise 
ethical AI? Highlighting the positive outcomes achieved by clients who have adopted 
the company’s fairness solutions can serve as powerful evidence of the value of 
ethical AI as well as can encourage others to follow suit. The company develops 
detailed case studies showcasing the successful implementation of its solutions in 
various industries, demonstrating the tangible benefits of ethical AI.

Q3.



Co-funded by the European Union. Views and opinions expressed are however those of
the author or authors only and do not necessarily reflect those of the European Union or
the Foundation for the Development of the Education System. Neither the European
Union nor the entity providing the grant can be held responsible for them.

Follow Our Journey

w
w

w
.a

ile
ad

e
rs

-p
ro

je
ct

.e
u


