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Introduction
It is becoming increasingly evident that
neither technology nor design alone is
sufficient to build Artificial Intelligence
(AI) solutions that work, solve real users’
problems and have a positive impact on
society. Data scientists working without
designers may move to the solution space
too fast, based on unvalidated assumptions,
which could lead to the team solving the
‘wrong problem’. On the other hand, a
lacking technical understanding may
cause designers to have an unrealistic
view of what AI can do, including that
it is somehow ‘magic’, or that it is too
difficult to implement. At the same time,
given the dynamic nature of data and AI,
it is important to anticipate the constant
change and design for it.
Therefore, we believe that AI engineers
and Designers should collaborate to
create solutions that are human-centred,
ethical, and have a positive impact.
In this paper, Ioannis Zempekakis and
Serena Westra have collected their most

relevant insights from working on AI-based
projects. A 6 step AI-by-Design framework
is introduced, to help teams embrace a
human-centred approach to AI.
The framework merges the designer’s
approach to problem-solving (often
referred to as Design Thinking) with the
data scientist’s expertise in AI innovation.
It combines the widely renowned Double
Diamond design approach presented
by the Design Council with the CRISPDM data management approach, to
cover specific challenges dealing with AI
innovation. For each step, examples are
provided based on the last 3 years working
together in OLX Group.
Our objective is to inspire and motivate
managers, product owners, data scientists
and designers to start experimenting
with AI-by-Design. We want to create an
awareness of the importance of AI-byDesign and inspire everyone to join us on
our mission. Remember, data scientists and
designers may have more in common than
one may suspect.

We define the human-centred approach to AI or
“AI-by-Design” as solving the right customer problem
in an unbiased, ethical and resilient way
(solve the problem right).

AI-by-Design
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Why do we talk about AI-by-Design?
Serena - Senior Service Designer
“It is our responsibility as designers to create solutions that
are ready for the future, robust, and innovative. We cannot
turn a blind eye to AI because it is scary or complicated.
AI is not magic. If we better understand the world of
Artificial Intelligence, we can design better solutions. It
is not necessary to learn how to program, but a basic
understanding helps. In this paper, I want to bring the two
worlds together and share my learnings of the past years
collaborating with data scientists at OLX.”

Ioannis - Head of Global Data Science & AI
“It is easy for data scientists to get stuck in technical
challenges, forgetting that we solve human problems. Our
solutions will impact human lives in many different areas,
from finding a new job to recommending videos to their
children. It is our responsibility as data scientists to develop
ethical AI, and we can learn a lot from service design, both
on how to solve the right problem and how to solve the
problem right. With this paper, I hope to create awareness
and establish a framework we can follow as data scientists,
to design our AI systems considering all the different
externalities and consequences.”

AI-by-Design
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Chapter 1

What is AI-by-Design and why
do we need it?
We view AI-by-Design as an approach to AI innovation that is human-centred,
iterative and collaborative. It leverages a designer’s approach to problem-solving
(building empathy with the user), and applying divergent and convergent
thinking, to explore and define the problem and solution space. In other words,
AI-by-Design focuses on solving the right customer problem in an unbiased,
ethical and consistent way (solve the problem right).

The advantages of taking an AI-by-Design approach
Both AI and Design teams can benefit from working together and embedding
design thinking into their way of working. Our three main arguments are:

It takes a human-centred approach to AI innovation
AI-by-Design takes a human-centred approach to AI
innovation, striving to build a deep understanding of
customer needs, before developing solutions. This approach
also includes recognizing when AI is not the right solution to
the identified problem. Before development starts, a decision
is made if AI is the right tool to solve this problem. The team
should build whatever solves the problem and empowers
humans, instead of prescribing a specific tool or technology
(for example AI).

It leverages interdisciplinarity
Instead of a cold handover of insights from a design research
team to engineers, AI-by-Design encourages a cross-silo way
of working. When designers and data scientists collaborate,
they cover each other’s blind spots and there is less room
for miscommunication. The process is more efficient and
effective. Through this closer collaboration from the start,
solutions will be both more customer-centric and technically

AI-by-Design

8

Chapter 1: What is AI-by-Design and why do we need it?

feasible. Therefore, this will save the team time by working
on the right challenge. In fact, the “use of design thinking
when developing AI tools” has been recognized as the most
important differentiator for AI high performers in the State of
AI by McKinsey in 2021.

1

AI-by-Design solutions are designed for our dynamic world
AI models are often trained in a sandbox environment, but
they will be used in our messy, complex world. Therefore,
we believe AI models need continuous retraining. In the real
world, the solution is affected by the way users interact with
the end product, and AI has lots of dynamic components. It
is crucial to design a way in which user feedback and data
2

on actual behaviour are collected. This input data is needed
to improve the model making sure the AI solution works as
intended and in an ethical way.

We believe that this will lead to a more effective way
of working and more customer-centric solutions,
and will ultimately lead to saving costs and
an increase in revenue.

1. The state of AI in 2021, by McKinsey: http://www.mckinsey.com/business-functions/
quantumblack/our-insights/global-survey-the-state-of-ai-in-2021?cid=eml-web
2. Or algorithmic signals as they are often termed.
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So why isn’t everyone applying AI-by-Design?
Over the years of working in the field of AI innovation, we have noticed that
organisations often encounter similar barriers to implementing AI in their
processes or offerings. The most common barriers include:

•

Not knowing where to start
Organisations that have been around for a while understand the
need to transform their way of working with data & start developing
AI applications. Still, they have a hard time restructuring their way
of working. They keep approaching this different and more dynamic
technology with the same static mindset of a more traditional
technology where decision steps are easy to track and humans are
only partially involved in the process.

•

Mis-alignment between technology and the organisation
When companies identify a new technology that promises radical
innovation, they often identify the technology itself as the biggest
impediment to implementation. Therefore, decision makers start
hiring data scientists and software developers to deliver on the
promise of innovation but do not rethink the company’s way of
working. Identifying the first barrier as the technology, it is common
to neglect a key ingredient that soon or later becomes the blocker
for impactful innovation: organisational culture. In other words,
how the teams are organised, communicate and collaborate are
crucial when delivering solutions based on customers’ needs. To
conclude, it is critical for scaling AI solutions to rethink how you
organise your company culture and create a culture that prioritises
experimentation and cross-collaboration.

Concept inspired by Bart Vandenrejt
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•

Tech and design work in silos
Technology and design departments often work independently,
with limited communication channels between the two. Moreover,
both departments are often unaware of how they could use each
other’s expertise to create even better products and services.
Since each area has its specific terms and approaches, even
communication becomes a barrier. This results in projects with a
long lead time or even projects that end up on the shelf, unresolved.

•

Underestimating the importance of (labelled) data
Companies often assume that they have data, therefore they are
capable of AI. In reality, having data does not necessarily mean
that you can use these data to train an AI algorithm. Creating
high quality labels is most of the time a fundamental and critical
step that is often neglected. However, many data scientists try
to improve the performance of models by working on stronger
algorithms instead of investing resources to capture high-quality
data. And it can get worse: some companies even try to develop
AI without the groundwork of organising themselves for data
gathering and cleaning. It is like trying to run a car without fuel!

•

Neglecting the importance of building trust
It is common for organisations to overlook the importance of
creating trust between the end-user and the AI system which they
interact with. To achieve trust, organisations must be transparent
and be able to explain to users how the solution works. In other
words, it is very important to invest time and educate their users
on the basics of how the model works but also on how to use the
model. Especially since AI promises automation with humans rarely
3

in the loop it is crucial to develop AI that can be understood.
These 5 barriers are reasons for companies not to start with AI-by-Design. The
next chapter explains how to overcome them.

3. The term “Human in the loop” is defined as a model that requires human interaction and the
final users can change the outcome of an event or process.
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Chapter 2

The AI-by-Design framework
To help teams design more ethical and
human-centred AI, the AI-by-Design
Framework merges the designer’s
approach to problem-solving (often
referred to as design thinking) with the
Data Scientists’ expertise in AI innovation.
In this section, we explain how AI-byDesign can be used to help AI teams solve
the right problem and solve the problem
right. Our framework takes inspiration from
the widely renowned Double Diamond
design approach presented by the Design
4
Council; we overlay the Double Diamond
5
with the CRISP-DM data management
approach and extend it to cover specific
challenges dealing with AI innovation.

focus both on solving the right problem
as well as solving the problem right. By
implementing a designer’s perspective on
investigating human problems, AI teams
can better create AI-based solutions that
are rooted in real human problems.

The double diamond design
approach

Discover

Define

Develop

Deliver

Design Thinking as the backbone
of the AI-by-Design Framework
Design Thinking is the structured and
iterative approach which designers use to
empathise with their customers, define and
frame problems, formulate and challenge
assumptions through experimentation
and validation, and iteratively develop
6
and improve potential solutions. Design
Thinking is human-centred, and places

“Design Thinking is humancentred, and places focus both on
solving the right problem as well
as solving the problem right.”

One of the most used descriptions of a
designer’s process is the Double Diamond
by the Design Council. The Double
7
Diamond specifies the process of divergent
and convergent thinking that designers go
through to arrive at a solution, split into 4
main steps: Discover, Define, Develop and
Deliver.
1. Discover
The first phase helps people understand,
rather than simply assume, what the
problem is. It involves speaking to people
who are affected by the issues and doing
customer research.
2. Define

4. & 7. https://www.designcouncil.org.uk/news-opinion/what-framework-innovation-design-councils-evolveddouble-diamond
5. https://www.sv-europe.com/crisp-dm-methodology/
6. https://www.interaction-design.org/literature/article/what-is-design-thinking-and-why-is-it-so-popular
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The insights gathered from the Discovery
phase can help to define the challenge
differently. Insights are mapped on models,
like a customer journey or value proposition
canvas. The problem that needs to be
solved is defined.
3. Develop
The Develop phase encourages people
to give different answers to the clearly
defined problem, seeking inspiration from
elsewhere and co-designing with a range
of different people. Different solutions are
explored.
4. Deliver
Delivery involves testing out different
solutions at a small scale, rejecting those
that will not work and improving the ones
that will.
This is not a linear process and can be very
messy. After the delivery phase, the project
is usually handed over to developers for
implementation.

The data science approach
1. Business
understanding

6. Deployment

2. Data
Understanding

5. Evaluation

3. Data
Preparation

4. Modelling

The most common data science
methodology for developing data solutions
is the CRISP-DM methodology.8 It is an
iterative approach consisting of 6 steps and
for each of the steps, we provide a brief
description.
1. Business understanding
When starting an innovation project, it is
important to understand what needs to be
accomplished from a business perspective.
Set a goal and uncover important factors
that could influence the outcome of the
project and determine data mining goals.

Serena and her Koos Service Design colleague Erik in front of a Design Thinking tool ‘customer blueprint’.
8. https://www.sv-europe.com/crisp-dm-methodology/
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2. Data understanding
The second stage includes acquiring data,
exploring the data by using querying, data
visualisation and reporting techniques, and
verifying the quality of the data.
3. Data preparation
The third stage involves deciding on the
data that is going to be used for analysis.
Cleaning the data and combining
information from multiple databases,
tables or records is key here.
4. Modelling
In the fourth step, a modelling technique
is selected to get insights from the data.
Various models are assessed based on
several different modelling techniques
determining which algorithm to try,
creating testing and validation sets. Finally,
multiple models are competing against
each other, and the data scientist needs
to interpret the model results based on
domain knowledge and the pre-defined
success criteria.

“A data scientist is someone
who creates programming code
and combines it with statistical
knowledge to create insights
from data.”

5. Evaluation
In the fifth stage, it is important to assess
the degree to which the model meets the
business objectives. The model is reviewed
to determine if there are any important
factors or tasks that are overlooked.
6. Deployment
In the sixth and final step, it is time to
plan the deployment (making the model
available for use) and monitor the model
performance to avoid unnecessarily long
periods of incorrect usage of data mining
results.
AI-by-Design
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The gap
By comparing the two approaches presented in the previous sections, it is easy
to see where gaps exist.

•

Data scientists can have a natural tendency to jump fast into solving the
problem, and sometimes lose perspective of the end-users and how these users
will end up using their solution. If engineers and data scientists are excluded
from the initial phase of the project, there is a risk they are building solutions
that drift away from the initial customer problem.

•

On other hand, designers may have unrealistic expectations of what is possible
with AI innovations and are not always up to speed with the latest technological
developments. Due to lacking technological backgrounds, designers are not
always able to understand the feasibility or viability of a solution they propose,
nor the effort it takes to build and implement it.

•

Last but not least, designers are often neglected in the final step of delivering
the solution. However, due to the dynamic component of AI, it is important to
design the solution with feedback loops. First, the feedback loop will give an
understanding of whether the solution works as intended. The real world can
be very different from the training environment. Second, there will be new data
as a result of the interaction between the user and the solution. The amount of
data will most likely be higher and of better quality over time, and needs to be
incorporated into the solution. This feedback loop needs to be designed.

AI-by-Design
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Data scientists and designers
need each other to create
desirable, feasible and
viable AI systems. A keen
understanding of both the
technologies and customer
needs are key.

AI-by-Design
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Bridging the gap between data
scientists & the user problems

Bridging the gap between
designers & the solution

For data scientists to deliver the right
solution to the right problem, they have to
be involved from the start of the project the Discover stage of the Double Diamond.
This will provide them with the necessary
information to tune their solution to the
right need and the right audience.

Designers can be very good at defining the
actual need and identifying the potential
solution but it is very hard for them to
understand the feasibility of the problem.
In such cases, designers might have already
spent weeks (or months) researching,
creating and designing a solution, only to
show it to a data scientist who gives the
earnest reaction that it is impossible. It is
easy to see how this can be a waste of time.

“As a data scientist they give you a
problem, they give you data, and you
just GO. In the beginning, you are
having fun. Writing prototypes. Getting
some nice results. But after a while,
things just don’t work out. And you get
stuck. And you start to wonder… why are
we doing this again? Who decided that
this was a useful feature? So if you were
in the design process, you were there
when the decision was made. You could
have prevented unnecessary things
from happening. And you have much
more awareness of why you are doing
things.”
- Phd Sn Data Scientist
When data scientists know the “why”, they
are better at properly advising designers on
feasibility too.

Data Scientist Dogu is joining the brainstorm at OLX ²

“(...) it is very important to involve data
scientists as early as possible. But it
is also true that in that early design
phase, you want to work with a limited
capacity. Because designers are the
experts in that part. We (data scientists)
are in the room. We listen to what is
going on, but we don’t contribute that
much. While designers understand
what the problem is, we do things in
parallel to see what would be useful or
possible AI solutions.”
- Sn Data Scientist
Finally, designers should also be part of
the last step of delivering AI solutions. AI
is inherently dynamic, given that data
evolves, especially as users interact more
and more with the final solution. Therefore,
designers need to participate in delivering
and evaluating the solution to design
for proper feedback loops and develop
solutions that users can trust.

AI-by-Design
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Example: collaboration in OLX²
At OLX², the AI innovation hub from OLX,
we formed a cross-functional team where
data scientists and engineers worked
together with service and UX designers.
Not just in parallel, but in collaboration. To
reach a mutual understanding, we provide
basic training mostly through examples to
get a basic understanding of the other’s
domain.

about the research outcomes. After
gaining this foundational understanding
of customer needs, the data scientists and
designers joined forces in a brainstorming
session. This helped the team arrive at
solutions that were not only aligned to
customer needs but also realistic and
technically feasible.

In particular, data scientists were invited to

Our learning: Understanding the problem
space helped both data scientists and
designers to find better solutions for
customers.

join customer interviews as an observer. By
looking the customer in the eye, they got
a real understanding of who they would
be developing solutions for: not just an
abstract persona, but a real-life woman
in her 40s, living in Poznań with two kids,
looking for a cheap, spacious car to serve a
specific need.

However, designers do not need to learn
how to program, do maths, or build ML.
Just as data scientists do not need to
conduct interviews or build customer
journeys. Each should be the expert in their
discipline while understanding the basics
of the other.

Moreover, the data scientists and engineers
actively took part in analysing the gathered
interview data by helping with the main
findings. They also took part in the meeting

“Understanding the problem
space helped both data scientists
and designers to find better
solutions for customers. ”

Noortje, Service Designer at Koos Service Design, is doing remote research for OLX
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The AI-by-Design Approach
combines the best of both
worlds:

Chapter 2: The AI-by-Design Framework

1. Discover

2. Define

3. AI-by-Design
Decision

4. Develop

6. Deliver &
Evaluate

5. Test

The AI-by-Design approach builds on the four steps presented in the Double
Diamond methodology (Discover, Define, Develop and Deliver), but infuses this
approach with the CRISP-DM methodology, and our own learnings.
Thus, the AI-by-Design approach contains 6 steps:

1. Discover
The first step aims at building an understanding of the goal of the project, the
customer needs and their problems, as well as business opportunities. It usually
involves customer research.

2. Define
In the second step, the team defines the challenge scope; they select a problem
to solve, or an opportunity to pursue. This step includes researching the context
and AI possibilities.

3. AI-by-Design decision
Here teams are encouraged to ask themselves if this is a problem that can and
should be solved with AI? If yes, assess which data is needed, and research if
the solution might have unethical consequences. If no and AI is not the right
solution, this is also a great outcome. AI is expensive and time-consuming. If
other alternatives can solve the problem, then that should be the first approach.
AI-by-Design
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4. Develop
The fourth step is aimed at understanding: How can we best solve this
problem? This is the moment to explore different solutions and look into the
data and modelling needed. Data scientists can do an exploratory data analysis
(EDA), which means diving into the data to understand it better and see if there
are outliers, missing values and a way to come up with a baseline model.

5. Test
The fifth step focuses on testing: before committing to building and deploying
the solution, the team should identify what are the riskier assumptions and
try to validate them. To start, it is important to create a quick (data-driven)
prototype to test desirability. This is the fastest way to examine whether the
solution should be built and further commit resources or pivot to a different
solution.

6. Deliver & Evaluate
Lastly, the team should iterate, refine, pitch, and deliver the solution to the
end customer and key stakeholders. However, the process doesn’t stop here;
the team needs to continuously iterate over the solution. With more time,
more data will become available that can shine a new light on the solution. A
monitoring system (feedback loop) needs to be designed, to make sure real-life
biases and data drifts are examined and cross-corrected as soon as possible.
This way, the right problem is solved ethically.
These 6 steps are intended to form a guideline for those looking to improve the
way their teams approach AI innovation. However, although the process might
sound simple, the reality is different. In the next chapter, each step is explained
in more detail with learnings and real examples from OLX Group.

AI-by-Design
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The AI-by-Design Framework
in Practice
To help teams adopt the AI-by-Design framework, we provide some examples
that can help illustrate and further clarify the importance of each step and can
serve as guidance for planning and executing AI projects.

1.

Discover
How-to: start with the customer need
The first step is starting with understanding customers (changing)
needs, before developing solutions. A team should build whatever
solves the customer problem, instead of prescribing a specific
tool or technology (for example AI). Starting with understanding
customer needs reduces the risk of losing a lot of time and
resources solving the wrong problem.
A customer need can be seen as the motivation or desire a
customer has to use a product or service that could solve their
problem. By understanding the people we design for, we make sure
our solutions can purposefully add value to people’s lives.
Let’s give an example. Henry Ford said: “If I asked my
customers what they wanted, they asked for faster horses.”
In fact, if Ford did a proper job, he would have found out that
the underlying customers’ need is moving from A to B in a
fast way. The customer need is relatively unaffected by trends
and new technology, in contrast to ways to address the need
(e.g. horses, cars, etc). So when doing innovation, start with
customers’ needs.
The field of Design Thinking (and subdomains like Service Design,
Human-Centred Design, UX Research) specialises in understanding
customer needs. With tools like in-depth interviews, generative
techniques, observation, surveys, and focus groups, they make sure
to understand the needs, pains, gains, and jobs to be done by the
users of a product or service.
AI-by-Design
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OLX Case: What happens when you are solving the
wrong problem?
In one of the many platforms that OLX operates, a team of data
scientists identified the presence of inorganic text as a potential
pain point. Inorganic text is any type of text that has been added on
top of a photo or video by the seller or dealer. Typically, it includes
phone numbers, names or website addresses, but sometimes it can
also contain illegal or harmful material.
Supercars.nl | Aalsmeer
Tel: +3169961269

Examples of inorganic text

To tackle this problem, we trained an AI algorithm to identify
and remove the inorganic text from images, and managed to
also recreate the missing parts of the image. The solution was
functioning, and we were excited about the potential… but
unfortunately our customers were less impressed by our solution
than us.
Before

After

Our tool removes inorganix text.

In our excitement to solve a problem, there was a piece of the story
that was overlooked. In fact, in most of the cases where inorganic

AI-by-Design

24

Chapter 3: The AI-by-Design Framework in Practice

text was used, the text was neither harmful nor illegal but included
the phone numbers of local car representatives. At that time, our
platform did not support having multiple phone numbers per
region, and so our sellers were using images to add the phones of
local representatives. In other words, users were forced into using
inorganic text, to overcome the limitations of our platform.
At this moment, we had to realise that although our AI solution
solved one problem (removing inorganic text), it ignored an even
bigger customer problem (the need to be able to communicate
multiple phone numbers to potential buyers). After struggling with
our existing solution, we finally solved it by (1) updating our platform
to allow users to provide multiple phone numbers, and (2) retraining
the AI algorithm to automatically identify and extract the missing
phone numbers and filling them in automatically.

Our learning:
Start with identifying the actual customer need. Don’t make
assumptions.

A car listing on OLX platform Otomoto.

“Our AI solution solved one
problem but it ignored an
even bigger customer problem”
AI-by-Design
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2.

Define
How-to: Find the right problem to solve
Now that the customer insights are found, it is time to understand
which of these problems have the biggest impact on the service
or product. To do so, (service) designers use tools such as customer
journeys, insight pyramids, morphological tension models, service
blueprints, personas, etc. For every project, a different tool works
best.
The sweet spot of successful innovation can be found at the
intersection of Desirability (We believe our customers want this),
Feasibility (We believe we can do this), and Viability (We believe this
is worth our time and effort).9 To find the right problem to solve, all
three should be taken into account. In short: find a problem that has
a big impact on the customer experience, is in line with the strategy
of the organisation, and is technically feasible.

Service
designers

People
Desirability

Domain
experts

AI experts

Technology

Business

Feasibility

Viability

9. Read more: https://medium.com/innovation-sweet-spot/desirability-feasibility-viability-the-sweet-spot-forinnovation-d7946de2183c and https://www.ideou.com/blogs/inspiration/how-to-prototype-a-new-business
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OLX Case: Customer needs versus AI potential
In 2021 OLX², the AI innovation lab of OLX, wanted to improve trust
in the car selling platform. After conducting in-depth interviews
with 15 car buyers, all needs around finding a new car were mapped
on an axis model. 10 With the use of this axis model, the needs were
clustered into four personas, see example:

The Easy Rider loves easy decisions that are
low effort. Concessions are made in sake of
convenience. Ideally, this buyer purchases
the same car model as before. Easy does it.
I’m looking for…
A car that is good enough
Needs:
Independence, convenience, familiarity, no
attachments, my own taste.

This framework was of great help in finding the right project scope.
We used it in three ways:

•

First, the team assessed how each persona was represented
on the platform with a quantitative survey, launched in several
countries. As a result, we knew which need was the most
important. This gave us knowledge about the desirability of the
project, and which problem to solve first.

•

Second, competitors were mapped on the model to see where
the OLX platform could bring unique value. We looked at the
strategic vision of OLX and decided which opportunity was
best aligned. This gave us insight into the viability aspect.

•

Third, potential AI solutions were mapped on the same model
to understand if these customer needs could be addressed
with technology. This gave us insight into the feasibility of the
project.

Our learning:
There are different ways to find the right problem to solve.
Regardless of the approach, consider desirability, viability and
feasibility in defining the project scope.
10. We used the Morphological Tension model method by Koos Service Design for this, see https://koos.
staging.d6.twize.nl/tool/service-design-morphological-psychology/
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3.

AI-by-Design decision
How-to: Make an AI-by-Design Decision
When working with AI, it is tempting to see AI as the best approach
to solve any problem. However, starting every problem with a
pre-defined solution is most of the time a recipe for failure. That’s
why we have purposely added an extra step to our AI-by-Design
framework called AI-by-Design decision. We believe that the
AI-by-Design step should be conscious; although AI has many
benefits, sometimes it pays off to solve the problem with a more
straightforward solution before throwing AI in the mix.
We have identified the following guidelines to help teams decide
whether or not they should move forward with an AI-based solution.

When to use AI

When not to use AI

•

•

•
•

A human can make this
prediction in seconds
I have some data to try
I can define what metric would
be used for success

•
•

Simple heuristics (practical and
simple workarounds) also work
I have no data - nor I can create
a sample
It’s a high regulatory
environment that requires a
deterministic solution11

Picture by Mahdis Mousavi, Unsplash.
11. A system/Solution in which no randomness is involved in the development of future states of the system
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Below, we have summarised four
questions that can support the team in
determining whether an AI-based solution i
is the right option:
1. Does a human know how to determine
it in a few seconds?
Pretty much anything you could do
within a few seconds, can probably
now or soon be automated using
AI. For example, in seconds one can
see if a car has a scratch or dent.
But deciding if the car engine is in
good condition takes longer, and is
definately harder to automate with AI.
2. Has anyone attempted to do
something similar?
One way to explore and accelerate
the first version of the model is to
identify similar applications in parallel
12

business cases. After all, you want to
examine whether there is available
technology to assess the feasibility
of the solution. It is a good idea to
quickly test your first iteration using
an out-of-the-box algorithm to define
the baseline. If you cannot find similar
use cases, you might be attempting to
solve an unsolved problem that would
require more time and resources.

challenge. In this case, it is essential to
evaluate whether an AI-first solution
could be the best approach or a more
straightforward logic-driven process
should be used instead.
For example, when using AI to
maintain critical infrastructure (e.g.
in health care), the cost of a wrong
prediction is high. In contrast, the risk
of a wrong prediction is significantly
lower when using AI in a music app
to predict which song a person might
want to listen to next. In this case, the
best solution might be to start making
predictions using simpler statistical
models or some fixed lookup tables
that you can continuously monitor.
Furthermore, it is vital to involve
subject matter experts (and to have
humans in the loop to check every
prediction) when building these
tables, until the team starts gathering
a satisfactory sample of outliers and
miscalculations and knows how to
solve the problem manually. Finally,
often AI systems fail, so it is vital to
have a fallback mechanism and make
sure that experts can still achieve their
goals when this happens, making
it easy for the user to edit the AI
system’s outputs.

3. How often does my prediction need to
be correct?
If the answer is always, or when the
cost of a wrong prediction is high,
the feasibility of the solution will be a
12. Given that most images and text algorithms today have been trained using an enormous amount of
available data, they can generalise quite nicely into some applications.

“it is essential to evaluate
whether an AI-first solution
could and should be the best
approach.”
AI-by-Design
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4. Is the right data available?
It should be clear by now that one of the key components of any AI
solution is to have access to the right data. There are two ways to
get data:
1. Using an existing data set
2. Work with your users to create a new data set
The first option can be expensive, and it may be difficult to find data
that matches your scope. Even if you have been collecting data
for a long time, it doesn’t mean that it is the right data, or that the
quality is good enough to use. Labelling and collecting data can
involve a lot of manual labour. On the other hand, for the second
option, creating your own data set is not as easy as it sounds. It most
likely cannot be solved with a simple form. Ideally, a data-gathering
tool is created that serves two purposes: improving the customer
experience while collecting rich data. In doing so, trust must be
built between the user and the data collection tool.

“Avoid using AI as
a gimmick.”

Based on the answers to the above questions, one can start looking
into AI-based solutions. But that doesn’t automatically mean
that the best solution to the problem uses AI. Avoid using AI as a
gimmick. It is critical to carefully consider whether an AI is the right
(first) step when you are approaching a new problem. Having the
right data is key.
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OLX Case: Building the datasets for an AI car
inspection tool
At OLX², the AI innovation lab of OLX, we had the ambition to design
a fully automated AI car inspection tool, based on the car listings on
our platform. One of the critical components of the AI inspection
tool was to recognize damage in cars such as scratches, dents and
accident damages. However, existing data were messy, inconsistent
and required lots of labelling work which we estimated to take a few
months of manual work.
To solve this challenge, we wanted to find a clever way to build
the dataset while working together with our users. This way, we
could minimise labelling efforts. The data scientists and designers
brainstormed on solutions that could both solve a customer
problem and deliver the right data. This resulted in several
standalone applications that could do the trick, instead of building
one, complex, radical AI solution. These were the prototypes we
created and tested:
The prerequisite for each solution was that it should still offer value
to the customer- so it could not just be a tool to collect data, people
also need to see the value in it.

Fully
automated AI
car inspection

Our learning:
It is possible to design a tool that gathers data and improves the
customer experience at the same time.
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Recap: critical questions
when making an AI-by-Design
decision
• Is it possible to solve the problem with AI?
Do similar solutions exist?
• Can the problem be solved just as easy or
even easier and more effective without AI?
• How often does the prediction need to be
correct? What is at stake when making a
wrong prediction?
• Do I have access to data? Either by buying
data or by using existing data.
• Am I able to label the data and use the
data in a useful way?
• Do I have the people and resources I need
to build and maintain the AI solution?
• Am I able to check if the AI works as I
intended?
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4.

Develop
How-to: Explore potential solutions
In the Develop phase, potential solutions are explored and mapped.
This usually happens during brainstorming sessions. To make
informed decisions, the stakeholders in these ideation sessions
must arrive well prepared.
For designers, this means gaining a clear understanding of
customer pain points, motivations, gains and needs, developed
throughout the Discover and Define stages of the design process.
For data scientists, however, this means exploring available data,
models and existing solutions. This also includes understanding
how expensive building the solution can be, which parts can be
re-used, and gaining a good understanding of your options before
selecting a tool.

*Interestingly, both have different
opinions about using other people’s
work. For data scientists and other tech
people, it is common to use each other’s
work, reuse existing models, and spend
hours on GitHub looking for something
that can be reappropriated - and this is
allowed. There is a great sharing culture
between data scientists, something that
designers are often not used to.
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OLX Case: Benchmarking feasibility

Next, the team asked their colleagues to
make short videos in which they pretended

One of the OLX² missions was about

to sell electronics, creating a small data

increasing trust when trading second-

set. By combining the model with the data

hand electronics on the platform. It looked

in the sample data set, a demo could be

promising to add a user-generated video

created. This allowed them to understand

to the selling platform. However, the team

the effort and data needed for the solution

feared that these videos would become too

to work properly.

lengthy. To solve this, one of the ideas was
using AI to allow users to search a video

Our learning:

and be pointed towards the most relevant

In the end, even though the solution was

timestamp. However, the data scientists

proven to be feasible, it was only solving

did not know if they could build a model

a minor problem, instead of having a

for this, nor how difficult and expensive

significant impact on solving trust issues.

it would be to implement it on the OLX

Consequently, this particular solution didn’t

platform.

make it. Nonetheless, it is a great example
of the value of an AI demo to check the

For data scientist to validate their

feasibility of an idea, before building the

assumptions, they explored similar

real solution.

solutions on GitHub and quickly found a
solution that could translate speech into
text.
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4.

Develop
How-to: Design for Trust - Transparency, Explainability
and Unbiased AI
One of the most fundamental steps toward AI that solves the
problem right, is investing time to deliver a resilient and trustworthy
solution. Many AI initiatives fail to be adopted because of a lack of
trust from internal stakeholders and/or the customers. Therefore,
it is vital to invest in trustworthy and resilient AI solutions., i.e.
explainable, unbiased, and transparent solutions.

Explainable
Solutions with predictions that can be explained (explainability)
should be preferred over more complex solutions. Otherwise, it
would be challenging to gain the necessary stakeholder’s trust to
start interacting with the AI solution if they cannot understand
the components that the algorithm considers when making a
prediction. Finally, an extra benefit of investing early in explainability
is understanding what information is important for your prediction
and gathering data early.
Unbiased
A second step during the development phase is to explore whether
your data is biased towards a particular population (unbiased
solutions). Although human decision making also suffers from
biases, the same bias in an AI system can have a much bigger
impact. Therefore, it is very important to thoroughly understand
how the data is captured and to understand if there are any
misrepresentations.
Transparent
Finally, the third step includes the importance of being transparent
about the limitations of the predictions (transparency). In more
detail, the solution should indicate to users the limitations of the
predictions, how data is gathered, and how the user’s interaction
shapes the solution. To make concepts comprehensible, try using
non-technical language and providing examples that users can
relate to.
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As part of the AI-by-Design framework, we strongly
believe that “solving the problem right” extends
beyond what might be technically possible and
bring value to the business. The solutions should not
violate a person’s privacy, exclude users, or do harm
in another way. Otherwise, it is not a
good AI-by-Design solution.

OLX Case: Car price prediction

had good coverage. However, we still
decided to move to a simpler algorithm

One of our first missions at OLX was

which is less automated but with the same

to develop algorithms that provide

error.

transparency and create a fair and safe
environment to trade second-hand cars.

Why? In the simple solution, there was
a higher adoption from sellers and
inspection centres, and it turned out to
be caused by higher explainability and
transparency. In the simple solution, it was
easier for customers and stakeholders to i)
understand the predictions and ii) provide
feedback based on the predictions. The
simpler algorithm is easier for the enduser to comprehend and understands

When experimenting with a car price

how the algorithm predicts the cars’ price.

prediction algorithm, we had two options:

Moreover, due to the possibility to explain

a complex “tree-style” algorithm and a

the decisions behind the algorithm, it is

simpler algorithm. Together with the

easier for the sellers to provide feedback to

product team, our data scientist developed

directly improve the algorithm. They could

a complex tree-based algorithm that

understand what impacted the price of the

predicts the fair price of a car within an

car, thus use it to their benefit.

acceptable pre-defined error. The algorithm
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5.

Test
How-to: Test before building
It is very hard to know upfront whether an AI project will succeed or
not. There are many complexities and building a good AI solution
can take a lot of time and resources. It is smart to derisk the solution
as much as possible before committing to building and deploying
a solution. The first model we ship is often going to be the worst
model.
Derisking can be done by identifying and testing all core
assumptions that are crucial to the success of the project, often
referred to as the ‘riskiest assumptions’. See image by Strategyzer. 13

Important

Have evidence

No evidence

Unimportant

As mentioned earlier, the sweet spot of successful innovation can be
found at the intersection of Desirability (We believe our customers
want this), Feasibility (We believe we can do this), and Viability (We
believe this is worth our time and effort). It helps to identify your
assumptions based on the same three categories.

Designers often make a sketch, or wireframe, of a solution before they start designing.
13. Read more: https://medium.com/innovation-sweet-spot/desirability-feasibility-viability-the-sweet-spot-forinnovation-d7946de2183c and https://www.ideou.com/blogs/inspiration/how-to-prototype-a-new-business
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The riskiest assumption is used for the first
test. We advise starting with desirability
assumptions. Desirability is achieved when

OLX Case: Testing the desirability
of an artificial showroom for car
listings

customer needs are accurately addressed.
If the solution does not address a real

In the summer of 2021, the innovation

customer need, there is limited sense

hub OLX² was working on a mission to

to focus on feasibility or viability. More

improve trust issues when buying and

importantly, low desirability is almost

selling second-hand cars online. During the

impossible to change with more resources

research, we found that buyers pay a lot of

(e.g. it is hard to force people to like

attention to the pictures in a car listing. We

something), but in contrast, low feasibility

learned that buyers do not just look at the

and viability can be improved with more

car, but they also pay attention to the car’s

resources (e.g. by hiring more developers or

context. Buyers tend to pay more when

changing a business KPI).

the car is positioned in a neat showroom,
instead of a rundown parking lot. Our team

A great way to test if a concept is desirable

also found that sellers put in a lot of effort

is by building a prototype and allowing

to create high-quality pictures. Sometimes

representative members of the target

they even wait a couple of days for the

group to interact with it. A prototype is

right weather conditions. We wondered if

an early-stage version of the product or

creating nice pictures could be simplified.

solution, that looks real enough, but doesn’t
necessarily work independently. Usually, 5
prototype tests with customers will already
provide significant insights and help to
overcome biases about customers’ needs.
It is important to test as soon as possible
because the willingness to change a
solution decreases rapidly over time.

While exploring potential ways AI could
improve this situation, we got excited when
discovering an AI tool that would place
Source: The Sprint Book, Jake Knapp.

cars in a crisp, shiny but fake showroom.
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A data scientist colleague estimated the
effort to build the tool in-house. The answer
was very positive: just a couple of days! In
other words, the tool was feasible. Why not
develop it right away?
To validate the desirability of the tool, we
demonstrated the solution to car sellers
during a round of interviews. Guess what:
the participants unanimously disliked the

“The lesson became clear for
the team: always test your
assumptions before you start
building.”

tool. Private sellers were afraid that the
way that solution was developed could be
abused by scammers, as it is an easy-to-use
tool to pretend to be a dealer. Meanwhile,
dealers were afraid it would harm their
reputation. To summarise, the picture
manipulation tool could jeopardise the goal
of improving trust and transparency, even
leading to the intended opposite effect.

Our learning:
The lesson became clear for the team:
always test your assumptions before you
start building.

Image by AutoShoot.dk, who offer services create sales photos of cars.
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6.

Deliver & Evaluate
How-to: Capture feedback and evaluate your solution
Although it is critical, this step is usually one of the most neglected
steps in the AI community. Delivering and evaluating an AI solution
with a continuous feedback loop should be a constant action for any
AI-by-Design team. The feedback loop will give an understanding of
whether the solution is used as intended. The real world can be very
different from the training environment. Also, new data needs to be
continuously incorporated and refined in the solution, to make sure
it is adaptable to the dynamic environment.

OLX Case: Capturing feedback from users for our
automatic attributes extraction algorithm.
To provide the best possible service to the users of OLX, we have
developed algorithms that extract missing listing attributes (e.g.
colours, brands, origin country, etc.) from different sources (such as
descriptions, images, and videos).
In our solution’s first iteration, we intentionally asked our sellers
to accept or change the automatically extracted value to validate
the extraction. E.g. “Is your car blue?”. We prioritised transparency
toward our buyers and sellers and asked them for their direct
feedback. Specifically, we asked our sellers to accept or correct
our automatically generated solution. This feedback is then used
to calculate the live model accuracy and capture better labels to
further improve the solution. Meanwhile, we indicated to our buyers
that this is an automated extracted value and that they should be
aware to validate it with the sellers.

Our learning:
Feedback loops are a great way to empower your end-users and to
make sure they are in control. This also helps building trust in the AI
system. In addition, it improves the predictions over time since you
understand better how each user uses the prediction, and you can
gather more data to refine it better.
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Combine service design with data science
It will make your products and services more effective, liked
by your customers, and ethical.

Start with customer needs
Define the problem before working on the solution.
Otherwise, you might end up building a solution that nobody
wants to use.

Educate each other about the basics, but don’t switch jobs
Interdisciplinary collaboration within an AI innovation team
can greatly benefit the project outcome. Thus, allowing
everyone on the team to gain a fundamental understanding
of how design and technology can be of value. You do
not need to be a data scientist to work with AI, nor do you
need to be a designer to take a human-centric approach to
innovation.

Make a conscious AI decision
Not every project can and should involve AI. Before
committing, assess the difficulty, costs, and ethical side of it.

Design for trust
Design for transparency, explainability and unbiasedness can
be used as a tool to develop trust with your users and will
improve the customer experience.
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It takes time, so start today
It takes time to mature into an AI-by-Design organisation and
to have a fully operational dataset. Begin now to pave the way
for future AI projects. Even if you can’t apply the full process,
just start and explore.

Bring the team together to prepare for the future
Data science and design don’t naturally work together, so we
need a helping hand to start collaborating. Even if you don’t
have a current AI project, start the preparation now. You will
most likely need it for the future.

Becoming an AI organisation demands focusing on
solving the right problem, designing data
solutions with feedback loops and explainability,
and continuous iteration to get better.
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Reach out!
Do you also believe that we can make the world better by combining AI and
design? Reach out! We’d love to have a conversation, do a keynote, and/or help
to get you started with AI-by-Design.
Get in touch with the authors:

linkedin.com/in/zempekakis
linkedin.com/in/serenawestra
www.ai-by-design.com

More about Koos Service Design:

More about OLX Group:

linkedin.com/koosservicedesign

linkedin.com/company/olx-group

www.koosservicedesign.com

www.olxgroup.com

Serena and Ioannis doing a keynote at WAICF, April 2022.
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