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Abstract- Today’s companies intensely engage in new-creating activities, while simultaneously collecting more and more 
data. Data help designers and developers generate novel solutions ranging from minor improvements to major new services. 
Data also play a key role in understanding and designing the customer and user experience. This study examined seven 
successful startup companies to expand understanding of today’s practices and tomorrow’s possibilities in designing with 
data. This paper introduces a data-driven concept creation framework showing that data can be employed in improvements, 
optimization, experiments and new solutions. The aim is to meet the need for new, data-oriented approaches in design and 
front-end innovation, driven by digitalization, servitization and automatization. 
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I. INTRODUCTION 
 
Companies and organizations are constantly 
developing something; they design and develop e.g. 
new products, services, technologies, features, events, 
processes, production, sales, marketing, strategies, 
organizations and spaces. Naturally, every solution 
and innovation is spurred by an underlying idea 
(Manu, 2012). Once supported by an idea, new 
concepts can be shaped and further developed: into 
concepts such as new products or services, technical 
solutions, creative teams, events, marketing 
campaigns, business models and specific user 
experiences. Concept creation is often seen as 
incorporated into the product or service innovation 
process (Alam, 2006; Kim and Wilemon; 2002, 
Khurana and Rosenthal 1998), but similarly anything 
can be designed, practically from an idea to a concept 
(front-end innovation), and from a concept to a 
solution (back-end innovation)(Kahn, 2012). 
Concepts can be regarded as recipes of solutions and 
entities framing how to build, produce and replicate 
something, or how existing solutions actually work 
and what they really are. The more thoroughly the 
focus of designing is understood, the better 
experiences can be provided to users and customers. 
Concept creation is in the heart of the design and 
innovation process. In design thinking, the first steps 
are taken to understand the actual opportunities and 
possible needs to empathize and define the focus of 
design work (Brown, 2008). A so-called design brief 
is typically formulated to crystallize the starting point 
for the design team (Petersen et al.,2011), and certain 
design drivers are defined to steer designing 
(Christiaansa and Almendrab, 2010). User-centered 
approaches are common (Ji-Ye Mao et al., 2005), and 
empathizing with the context is accomplished 
traditionally by observing and adopting ethnographic 
and other qualitative data collection methods 
(Maguire, 2001). However, digitalization has changed 
the game; today products and services are often 
digitally connected and they produce a vast amount of 
data (Atterer et al., 2006). Users can be tracked and  

 
every click or move can be recorded. It is possible to 
literally see what the users are doing, when and 
where, resulting in us actually designing in 
interaction with data.  
However, if the question is about a totally new 
solution and there are no data, naturally some pre-
work needs to be accomplished first. Qualitative data 
collection and need finding still have their place 
(Ståhlbröst, 2009). On the other hand, technology 
companies are implementing the Lean startup 
approach, which essentially aims at trying and 
prototyping everything very fast to collect data for 
analyzing and decision making (Ries, 2011). Also 
social media discussions, product reviews and articles 
can be employed for data mining to better understand 
customers and users. The interesting point is that the 
traditional design process does not encourage starting 
with a prototype, which would help collect 
quantitative usage data or mine data to draw a picture 
of the user flow and customer interactions. Instead, 
the design process is based on qualitative data, with 
user tests and e.g. focus groups producing the data 
(Høegh, 2006). 
 
Business intelligence can be defined as the process of 
turning data into information and further into 
knowledge related to customer needs, customer 
decision-making processes, competition, industrial 
conditions, and general economic, technological, and 
cultural trends (Golfarelli et al., 2004; Watson and 
Wixom, 2007). Both the service sector and 
manufacturing industry, and of course technology 
companies benefit from the data. This paper explores 
how data-oriented startup companies apply data in 
their innovation and development work, and whether 
these practices could be transferred to more 
traditional companies, to bring new tools for product, 
service and business design (Fraser, 2007). The idea 
behind this study is to identify practices for 
integrating data related to user and customer 
experience to the design and development process. 
Another key question is what kind of solutions can be 
designed in a data-driven way. 
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II. METHODOLOGY AND RESULTS OF THE 
STUDY 
 
The data were collected through semi-structured 
interviews within seven startup companies located in 
San Francisco and Bay Area in California, United 
States. The companies provided ridesharing services, 
game engines, translation services, data visualization 
services, solar power, payment solutions and online 
gambling games. Their sizes varied from 20 to 
approximately 1,000 employees, and all the 
companies were young but already successful. They 
were highly IT-oriented and deep in digital economy. 
In addition, the companies had a direct connection to 
their customers and/or users via the Internet or mobile 
applications. 
The representatives of these companies were asked 
questions related to data application in innovation 
work and development. They were asked how data-
driven their company was, how open the data were, 
what data they collected, how they employed data in 
development work, whether they collected data-
related user experiences and feelings, and how they 
benefitted from the data. The representatives were 
also encouraged to reflect if it is more important or 
common to first formulate an idea and then explore 
the data, or whether ideas emerge from data and data 
analysis. Also the relationship of new product/service 
development with problem solving and slight 
improvements was addressed. One particular question 
was asked to examine if data influence hardware 
design in companies, providing also tangible 
solutions. The role of data visualizations was on the 
agenda, too. 
The most remarkable finding was the essential role of 
so-called experiments (Basili and Lanubile, 1999) 
including prototyping and A/B-testing (Cohen, 2009). 
In every company they were conducting continuous 
tests; new ideas were rapidly prototyped, and results 
were analyzed against the data. Anybody has the 
opportunity to start an experiment, and experiments 
(or A/B testing) were completed within a short 
timeframe in few days or weeks. Data allow 
companies to grab individual ideas in an unprejudiced 
manner, because it can instantly be seen from the data 
if the idea was good or bad. Experiments were related 
e.g. to new features of a service or software, new user 
interfaces and experience design, and user 
engagement solutions. With the help of experiments, 
changes are made to an existing data flow or then 
new type of data are collected. From the design point 
of view, experimentation is an important method to 
improve the existing solution and also to validate the 
quality of new designs. 
Second, traditional user tests as well as interviews, 
direct feedback and even public reviews still have an 
important role in understanding the user experience 
despite the large amount of system data. The user 
experience is not typically seen directly from the 
system data, but it can be inferred indirectly when 

analyzing the data. The basic assumption is that the 
more fluent the user flow, the better the user 
experience. In addition to the user experience, also 
user emotions are tracked. The tone of the discussions 
in the companies’ forums is analyzed, and also other 
discussions on social media, most typically in 
Twitter. For example in game industry, the game 
players are fans of game companies, but also game 
developers may be fans of companies providing game 
development solutions. It is, in fact, crucial to 
consider emotions as integral to the total experience. 
In general, the user experience and customer 
engagement design benefit much from data usage. 
We found significant differences in data integration 
between the companies. None of the interviewed 
companies were employed data to tailor the user 
experience in real time but instead there were 
differences in how companies delivered data or data 
reports to the employees. Their practices also varied 
in how quickly they reacted to findings from data. In 
one extreme, there is the agile model in which 
everybody has open access to data, and in addition to 
that, developers receive a data report adjusted by 
personal metrics to e-mail every day. They were 
allowed to start any modification or experimentation 
any time. In the other extreme, there is a model in 
which teams receive data reports frequently but 
seldom, and decisions on the changes in design are 
made more hierarchically. Bugs and errors are of 
course removed or corrected right away. Also in 
some companies, literally everybody had access to 
data and the right to use it, but at the same time, in 
other companies only few people were working with 
data. 
When asked which one is a stronger development 
driver, an idea or findings from data, the companies 
fell into two groups. Half of the interviewees claimed 
that in terms of service or software development, it is 
important to first come up with the ideas, and then 
start exploring or collecting data, while other 
interviewees trusted the data, and new ideas were 
created on the basis of data findings. Also, similar 
groups were identified when asked if developers can 
become inspired by the data; one part of the company 
representatives could not but others found this to be 
happening. Some noted that becoming inspired is like 
problem solving. Others thought that in fact, data can 
be inspiring and new ideas may emerge during data 
analysis. Ideas and improvements were related to new 
feature development rather than new product or 
service development. Two companies were actively 
searching for new service opportunities and growth 
with the help of new offerings; others concentrated on 
improving the existing ones. 
The companies were adopting basic data visualization 
formats; visualizations were not highlighted in the 
discussions. In the game company, they had learned 
that better chart visualizations would help in creative 
game development even though they were only using 
text-based analyses. When asked if data could have 
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an influence on hardware design one company shared 
a smart example: data usage data had taught them that 
there were problems in using one electronics product, 
in other words, customers were suffering from bad 
user experiences. The data helped them identify the 
problem, and new product design was implemented 
later. Also the same company was active in defining 
new service opportunities from the data; they had 
seen from the data that they could provide new 
information for the clients about their customers and 
business. Therefore this case company had been able 
to launch several new services, sharing the same data-
driven background. Furthermore, in this company 
they were mixing the creative idea creation 
techniques with data analyses in creating new 
offerings. 
 
III. DATA DRIVEN CONCEPT CREATION 
FRAMEWORK 
 
This paper introduces a data-driven concept creation 
framework to share ideas with entrepreneurs, 
managers and design teams about how to use data in 
design, development and innovation work. The aim is 
to show some general findings based on the 
interviews and observations made in startup 
companies in Silicon Valley – what kind of concepts 
can actually be created with data? Accomplishing 
minor improvements based on findings from data is a 
simple action, creating new services and business in a 
data-oriented way requires a different mindset. In the 
data-driven concept creation framework, one 
parameter is the timeframe, because there is a 
significant difference between short- and long-term 
operations. In Figure 1, the X-axis presents time. On 
the other hand, some data driven actions in the 
companies requires creativity while others are based 
on mathematics (Y-axis). 
 

 
Figure 1 Data Driven Concept Creation Framework 

 
In services and software development, daily 
improvements are possible. When designing an 
improvement, it is possible to quickly draft a few 
variations of the improvement, in other words, 
competing concepts of the desired solution. Data 
analysis often reveals the bottlenecks in the user flow, 
illogical user behavior and pure bugs – when making 
corrections and adjustments, there may be more than 
one possible solution available. This is the reason 
why more than one concept should be taken into 

consideration. Service production or programming 
can be intuitive, but conscious concept variant 
creation and concept selection may be justified even 
in the case of minor improvements. Similarly, 
concepts for optimizing business and processes can 
be formed and compared. Data-intensive companies 
optimize their processes and that way also the user 
experiences; in great volumes tiny changes result in 
huge leaps. 
In Figure 1, the upper left corner is about 
experiments. Companies conduct so-called quick-
and-dirty experiments to test new ideas and collect 
data to understand the user and customer experience 
better. The idea underlying the framework originates 
from a concept of minimum viable product (MVP) 
and A/B-testing. MVP means launching a minimum 
viable product, which is a product with the highest 
return on investment versus risk, and A/B-testing is to 
launch two competing solutions to separate user 
groups to see how successful the new design actually 
is [9]. Traditionally A/B-tests have been employed in 
evaluating changes at the user interface, but A/B-
testing could, interestingly, be implemented also in 
tangible real-world solutions, thanks to the Internet 
and mobile connections. According to our 
interviewees in startup-companies, they prototype 
every new solution in the companies, meaning that 
new solutions are tested with authentic customers as 
quickly as possible, collecting data of the usage for 
further investigations and iterations. In this case, 
competing concept variants are not necessarily 
created but every idea is quickly tested and the 
success rate analyzed from the data. 
In terms of innovation and growth, an extremely 
exciting area is new solutions in the framework 
introduced here. New solutions can be related to any 
function of the company or organization. Companies 
can benefit from data e.g. as design drivers can be 
formulated after discovering data, new concepts can 
be validated by data, and new solutions can be data 
driven. In two of our case companies, big data had 
made it possible to create new concepts, develop and 
launch new services; data regarding customers 
businesses and preferences opened new opportunities 
to widen the offering. For customers and users, data-
intensive solutions often mean better services and 
better experiences, although it is usually good 
business for the company, too. The more intelligence 
there is in business, the more difficult it is for 
competitors to copy it. 
 
IV. DISCUSSION AND FUTURE WORK 
 
This paper discusses the idea of designing concepts 
with data and presents a data-driven concept creation 
framework. The framework consists of four blocks, 
namely improvements, optimization, experiments and 
new solutions. Companies should be active in every 
field to utilize and monetize the full potential of data. 
There are a great variety of concepts in the scope, 
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benefitting from the data, from small, daily 
improvements to great new businesses. In addition to 
companies and organizations, also universities should 
pay attention to renovating design, engineering and 
business courses – data-driven design courses and 
projects should be included in curriculum design.  
In this paper, privacy and security issues related to 
big data are not taken into full consideration. The 
character of this article is positive and innovative; 
threads and negative phenomena are practically 
ignored. As a matter of fact, one part of the future 
work could relate to ethical use of data in the design 
context. Additionally, it would be interesting to 
examine how products, services and product-service 
systems should be designed so that they would be 
promote data integration. Moreover, experimental 
product and service design should gain more 
attention. Finally, the Internet of things is coming, but 
are designers ready? 
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