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Executive summary  
 
 
 
 
Between February and March 2021, 60 SMEs based in 7 different EU countries (i.e. Italy, Germany, Finland, 
Lithuania, Spain, Estonia and Denmark) took part in an online User Experience Challenge (UX Challenge) 
pivoted on the Design Sprint methodology. To establish if taking part in the UX Challenge increased 
ŎƻƳǇŀƴƛŜǎΩ ŘƛƎƛǘŀƭ ŘŜǎƛƎƴ ǊŜŀŘƛƴŜǎǎ ŀƴŘ ŀǿŀǊŜƴŜǎǎΣ ǘƘŜ ŀŎŎŜǎǎ ǘƻ ǘƘŜ ¦· /ƘŀƭƭŜƴƎŜ ǿŀǎ ǎǘǊƛŎǘƭȅ ŘŜǇŜƴŘŜƴǘ 
on randomization. This evaluation design allowed comparing a set of indicators of digital design readiness 
and awareness in the 60 participating companies (i.e., the treatment group) with the same indicators 
measured in a set of 130 equivalent companies, which served as a "control group". 
 
The results of this Randomised Controlled Trial (RCT) suggest that the UX Challenge is a promising way to 
ƛƳǇǊƻǾŜ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ƻōƧŜŎǘƛǾŜ ŀƴŘ ǇǊŀŎǘƛŎŀƭ ƪƴƻǿƭŜŘƎŜ ŀōƻǳǘ ŘŜǎƛƎƴ ǎǇǊƛƴǘ ŀƴŘ ŘƛƎƛǘŀƭ ŘŜǎƛƎƴΦ tƻǎƛǘƛǾŜΣ 
even if not statistically significant, impacts were also found on participantǎΩ positive attitudes towards 
digital design. However, participants did not show any higher intention to adopt digital design in their 
companies as compared to the control group. Some organizational and financial constraints may be the 
reason behind this discrepancy between the largely positive impacts on knowledge (and the tentative 
positive impacts on attitudes) and the zero impacts on intention to adopt design sprint. More research is 
needed to investigate these aspects further and to understand whether--and under which circumstances-
-ǘƘŜ ƛƴŎǊŜŀǎŜŘ ƪƴƻǿƭŜŘƎŜ ŀōƻǳǘ ŘƛƎƛǘŀƭ ŘŜǎƛƎƴ ƭŜŀŘǎ ǘƻ ŎƻƴŎǊŜǘŜΣ ǘŀƴƎƛōƭŜ ŎƘŀƴƎŜǎ ƛƴ ŎƻƳǇŀƴƛŜǎΩ 
approaches to digital design. 
 
To the best of our knowledge, this is the first and only experimental study on the impact of an innovation 
contest on user-centered design offered as-a-service to digital companies with the aim of increasing digital 
design readiness and awareness. Future studies are needed to consolidate these findings. Particularly, this 
study suffered from small sample size, which limits the statistical power of the experiment, and from a 
very high differential attrition, due to the much lower response rate in the Follow Up survey obtained in 
the control group. A number of statistical checks and a range of different impact estimation approaches 
have been performed, and these are to some extent reassuring that attrition was not systematically linked 
to some relevant company or participant characteristic. However, future studies in this field should assign 
highest priority to experiment designs or incentives mechanism aimed at reducing attrition. 
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1. Introduction 
 

 

 

1.1 Rationale of the intervention 
Pursuing optimal design and user experience of digital products is key for companies that seek to stay 
competitive in the market. User-centered design methodologies inspired by design thinking, such as the 
Design Sprint, have the potential of substantially improving the quality of digital products design. Yet, many 
SMEs are not aware of the added value of these techniques and are not equipped to adopt them. 

Private and public design and innovation agencies and intermediaries are activating services and support 
programs aiming at supporting companies and other innovation players in adopting user-centered design 
ŀƴŘ ŘŜǎƛƎƴ ǘƘƛƴƪƛƴƎ ƳŜǘƘƻŘƻƭƻƎƛŜǎ ŦƻǊ ōƻƻǎǘƛƴƎ ŎƻƳǇŀƴƛŜǎΩ ƛƴƴƻǾŀǘƛƻƴ ŎŀǇŀŎƛǘȅΦ ¢ƘŜ 9ǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴ 
has been launching calls for projects specifically aiming at building capacity in innovation agencies for 
activating new SME innovation support programs (e.g. H2020 program INNOSUP). 

Following SME innovation policy design recommendations from the European Commission, Hub Innovazione 
Trentino (an innovation agency located in northern Italy) in 2017 created a new SME innovation program 
aiming at raising the awareness of companies about the benefits of user centric design, as well as boosting 
their capacity to engage in open innovation processes. The program, which came in the form of an innovation 
contest, is the UX Challenge. 

The UX Challenge (User Experience Challenge) is a 2-day Design Sprint hackathon that makes it possible for 
companies, especially SMEs - small and medium enterprises developing digital products and services (e.g. 
software, apps, etc.), to expericen the benefits of user-centered design methodologies, especially, the Design 
Sprint. The Challenge awards the best solution to User Experience (UX) problems launched by a set of 
selected SMEs. Solutions are developed by teams of students 
and professionals during a 2-day event pivoted from the 
Design Sprint methodology. Notably, differently from 
traditional prize initiatives, the UX Challenge allows 
delivering prototype solutions to a number of products and 
companies concurrently, since the activities of teams of 
Solvers are divided in parallel tracks (one per served 
companies). A short promotional video of the initiative is 
available here. Recent research has shown how the UX 
Challenge can accommodate new variants of the Design 
Sprint1.  

                                                           
1 aŀƎƛǎǘǊŜǘǘƛΣ {ΦΣ 5ŜƭƭΩ9ǊŀΣ /ΦΣ ϧ 5ƻǇǇƛƻΣ bΦ όнлнлύΦ Design sprint for SMEs: an organizational taxonomy based on 
configuration theory. Management Decision. 

https://www.trentinoinnovation.eu/en/area/innovationmarket/services-innovation/open-innovation-challenges/ux-challenge-2/
https://youtu.be/JWSTDt-kxtc


 

 

2 
 
 

 

The Design Sprint2 is a five-day process for applying 
design thinking approaches to find solutions to business 
and product development problems through design, 
prototyping, and testing ideas with customers. The 
Design Sprint was developed at GV - Former Google 
ventures, startup incubator and accelerator from 
Alphabet, with the purpose of effectively fostering 
product development and innovation in startups. 

 

Innovation Challenges3 are Open Innovation initiatives similar to innovation prizes, that offer incentives 
for advancing research, technology, and generally addressing unsolved innovation problems that often 
impact society as a whole. Innovation Challenges can be utilized to accelerate Open Innovation in 
companies, especially in SMEs. In Innovation Challenges, SMEs work hands-on with students, researchers, 
ƻǊ ǎǘŀǊǘǳǇǎΣ ǿƘƻ ŀŎǘ ŀǎ άǎƻƭǾŜǊǎέΣ ŀƴŘ ŎƻƳǇŜǘŜ ǘƻ ǇǊƻǾƛŘŜ ǘƘŜ ōŜǎǘ ǎƻƭǳǘƛƻƴ ǘƻ ŀ ǇǊƻŘǳŎǘ ŘŜǾŜƭƻǇƳŜƴǘ ƻǊ 
innovation problem. The solutions are intended to be very practical and in the form of new technology 
or business ideas, prototypes, or insights from field testing. Their success in supporting innovation in 

companies led to prizes and contests being recognized 
and studied as effective innovation policy instruments. 
Early guidelines for innovation intermediaries (including 
non-profit or public-funded agencies) were developed 
on how to successfully design innovation prizes for other 
purposes, not necessarily regarding major social or 
technological challenges. Recent research with major 
implications for practitioners has shown what are the 
parameters that need to be considered for designing and 
running Innovation Challenges specifically aiming at 
impacting on SMEs innovation capacity4. 

 

1.2 Description of the UX Challenge 
The UX Challenge format is an adapted, more condensed version of the Design Sprint, encapsulated into a 
hackathon event. This format is intended to reach its awareness raising aims, also in the light of constraints 
experienced by innovation agencies such as lack of budget and strict time frames. In particular, an adapted 
version of the Design Sprint differs from the original as follows. 

¶ The duration: The Design Sprint lasts five days while the UX Challenge covers all the phases of a 
Sprint within a 2-day time frame. SMEs (especially small companies) do not have much time to invest 
in innovation initiatives often because they do not have a proper R&D structure. Similarly, the 2-day 

                                                           
2 Knapp, J., Zeratsky, J. and Kowitz, B. (2016), Sprint: How to Solve Big Problems and Test New Ideas in Just Five Days, 
Simon and Schuster, New York. 
3 Doppio, N., Mion, L., Latilla, V. M., Franzò, S., & Frattini, F. (2019). Innovation Prizes to Implement Regional Open 
Innovation policies for Small and Medium-sized Enterprises: a Case Study from an Italian Intermediary. XXX ISPIM 
Innovation Conference 16-19 June 2019, 1ς17. 
4 Doppio, N., Väinämö, S., Haukipuro, L., (2020), Design elements of innovation contests supporting Open Innovation in 
SMEs ς An action research study, Journal of Innovation Management, www.open-jim.org, 8(4), 26-56. 

http://gv.com/
http://www.open-jim.org/
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time frame is enough to deliver demonstrative results and still impact SME awareness on the benefits 
of the Sprint. 

¶ The team mix: The Design Sprint is executed by members from the beneficiary company (many of 
whom are normally chosen from the product development team) plus one or more facilitators from 
a design firm. InstŜŀŘΣ ǿƛǘƘƛƴ ǘƘŜ ¦· /ƘŀƭƭŜƴƎŜ ǘƘŜ {ǇǊƛƴǘ ƛǎ ŜȄŜŎǳǘŜŘ άŀǎ-a-ǎŜǊǾƛŎŜέ ǘƻ ŎƻƳǇŀƴƛŜǎ ōȅ 
teams of university students (Solvers) and professionals (Mentors) with a background in service, 
UX/UI design and/or HCI (human-computer interaction). The beneficiary company participates in all 
crucial steps of the Sprint. This way the execution of the Sprint has very small costs for the organizing 
innovation agency since students are strongly motivated by learning-in-practice and career 
development reasons, and professional mentors are interested in showing their abilities to potential 
future customers. 

The working model of the UX Challenge is described hereafter following the overall framework of all design 
ŘƛƳŜƴǎƛƻƴǎ ŦŜŀǘǳǊƛƴƎ ŀƴ ƛƴƴƻǾŀǘƛƻƴ ŎƻƴǘŜǎǘΦ LǘΩǎ ŎǊǳŎƛŀƭ ǘƻ ƛŘŜƴǘƛŦy these dimensions as by acting on them one 
innovation agency can design a brand-new Innovation Challenge or adapt an existing one to specific contexts 
(e.g. type of targeted SMEs or industries). 

 

 

1. Goal. Strategic goal of the UX Challenge is to accelerate the adoption of user-centric design methods and 
practices by small and medium enterprises. This is done by means of involving students and young design 
talents in the execution of shorter versions of a Design Sprint aimed at designing or innovating products and 
services. 

2. Seekers. These are the beneficiary companies ς SMEs ς mainly developing digital products and related 
services, but they can also belong to the manufacturing industry, or beyond. Companies apply to the 
Challenge with their products frƻƳ ŀƳƻƴƎ ǿƘƛŎƘ ǘƘŜ /ƘŀƭƭŜƴƎŜ άŀŎǘƛǾƛǘƛŜǎέ ŀǊŜ ǎŜƭŜŎǘŜŘ όƴƻǘ ŎƻƳǇŀƴƛŜǎύΦ 
Products are such as mobile app, web app, software, or other digital interfaces utilized to operate production 
machineries and lines. 



 

 

4 
 
 

 

3. Challenge. Companies bring to the UX Challenge digital products (mobile apps, web apps, software) 
affected by UX-related problems and/or opportunities. Along with problems, companies bring innovation-
related objectives (e.g. improving usability, designing new features, redesigning certain functionalities, etc.), 
hypotheses, or research questions. Altogether, these make up the so-called Challenge Brief. Products may 
come with very different degrees of maturation: from products already on the market to product concepts. 

4. Solutions. Actionable design 
components and insights allowing 
companies to implement and 
industrialize an improved version of 
the selected product: these could be 
interactive prototypes developed 
with specific softwares, interface 
mock-ups, videos from user testing, 
user journeys, documents including 
guidelines for UX redesign etc.  

5. Activities. Within the UX Challenge the condensed 2-day Sprint.is adapted in order to apply not only to 
strict design problems (aiming at developing and testing product prototypes starting from ideas and 
concepts), but also to re-design products and services (applying to existing products). By the end of the two 
days the teams present the results of their Sprint and the related outputs to the companies during a 1-hour 
meeting. The 2-day Challenge finally culminates with a 1,5 - 2 hours long Plenary Session organized as an 
event open to the public, at which the teams pitch their solutions to all participants. This may involve more 
than 100 people in the audience. 

In order to execute those activities, 
some resources are needed. The 
Sprint involves a testing phase 
which requires the involvement of 
real end users. 40 citizens are 
invited to test the products and 
prototypes (4 per each team). The 
test consists of a 1-hour test-based 
interview executed by Solvers. 
Testers must be accurately 
outreached and selected, 
according to the profile of the 

selected products and companies. This can be quite challenging, especially in the case of B2B products. 
Incentives for Testers are norƳŀƭƭȅ ǎƻƳŜ ǊŜƭŜǾŀƴǘ ǾƻǳŎƘŜǊǎ όŀǘ ŀ ǾŀƭǳŜ ƻŦ ŀōƻǳǘ олϵύΦ CƻǊ ǘƘŜ ŜŀǎƛŜǊ ƻǳǘǊŜŀŎƘ 
and selection of the Testers a dedicated database or platform can be used. The organizer can also ask for 
support from the selected companies in order to get in touch with their potential customers. Overall, 
organizers have to have in place a selection process which ends up in identifying and bringing to the UX 
Challenge the needed 40 testers in the morning of the 2nd day. Notice that day 2 could be a working day, 
making this rather hard to accomplish.  

6. Solvers. Solvers are university students (including Ph.D. students) and young professionals (recently 
graduated students, junior designers already working) mainly with a background in UX design, interaction 
design and human-computer interaction (computer scientists, designers, sociologists, psychologists, 
economists). Solvers are organized into teams and each team is mentored by at least one Mentor (a UX 
design professional or researcher). Mentors take part in the two days free of charge. Team formation is driven 
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by the organizers. Each team normally counts 4 to 5 solvers. Each team is associated with one product / 
company. In total one UX Challenge involves about 50 solvers. 

7. Incentives. ¢ŜŀƳǎΩ ǊŜǎǳƭǘǎ ŀǊŜ ŜǾŀƭǳŀǘŜŘ ōȅ ŀ ƧǳǊȅ, 
possibly involving all beneficiary companies (10), Mentors 
(10), and normally 2 external experts. Usually only one 
winning team is awarded. A reward is provided to all 
Solvers from the winning team (could be free participation 
to a conference, or free access to a training or MOOCs). 
However, following current literature on incentives at 
prize-driven events, the UX Challenge leverages on 
intrinsic motivations of Solvers (professional learning 
experience and connection with companies).  

8. Timeline. Execution of the UX Challenge sprint endures 
2 days plus a half-day of training for Solvers upfront (5-10 

days before the Sprint itself). Overall, the process for outreaching and selecting all participants needs to start 
at least four months in advance (launch of the public call for selection of SMEs and students, and 
management of the actual selection process). Prior to that, capacity building activities (creation of 
partnerships, legal, marketing and communication aspects) may require further 2 to 4 months.  

9. Governance. The UX Challenge is organized by an innovation support intermediary (e.g. Hub Innovazione 
Trentino - www.trentinoinnovation.eu) that is responsible and accountable for the realization of the initiative 
and can leverage on local partners in the ecosystem that can support it in executing certain tasks (e.g. 
reaching out to companies or Solvers). Although the Challenge may be executed as a result of a distributed 
consortium-ōŀǎŜŘ ŜŦŦƻǊǘΣ ƛǘΩǎ ǾŜǊȅ ƛƳǇƻǊǘŀƴǘ ǘƘŀǘ ŀƭƭ ǇŀǊǘƴŜǊǎ ŀǊŜ ŀǿŀǊŜ ǘƘŀǘ ǘƘŜ ŀŎŎƻuntability is upon one 
party only. 

10. Business Model. Participating companies are normally required to pay a small fee to take part in the UX 
Challenge. Solvers or Mentors do not pay, in fact, Solvers are provided incentives or rewards, and the same 
goes for Testers. Mentors are also provided with some gifts. All costs needed to execute a UX Challenge (we 
ŜǎǘƛƳŀǘŜ ǘƘŜƳ ŀǎ ōŜǘǿŜŜƴ т ǘƻ мл Yϵ ƛƴ ŘƛǊŜŎǘ ŎƻǎǘǎΣ 
plus 4 months of personnel costs) are covered by the 
organizer who normally runs the Challenge for 
ecosystem and SME capacity building purposes (not for 
generating revenues). However, one organizer might 
consider charging companies as much as needed to 
cover all the costs, and possibly generating profit. It 
must be noted that, however, this is likely to be feasible 
only in case internal operations and networks with all 
participants (Solvers, Mentors, and companies) are well 
established.  

11. IPR. In order to make the full exploitation capacity from companies possible, IPR - Intellectual Property 
Rights - of results are owned by the participating companies. NDAs - Non-Disclosure Agreements - are signed 
by Solvers and Mentors with regards to both solutions and submitted challenges. 

12. Regulations. The outreach and selection of Seekers (companies) and Solvers (young talents) is managed 
via two separate public calls for notice published by the organizer. Each call includes full regulations of the 
initiative, and the criteria and process for evaluation of applications such as (for Seekers): 1) relevance of the 
product and challenge to the user experience domain; 2) feasibility (e.g. learnability of the product); 3) 
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potential business impact of the Sprint application; 4) clarity of the submitted challenge; 5) soundness of the 
motivations brought by the applying company. A third open call is normally managed to identify the Testers. 

 

1.3 Concept and implementation of the RCT 
The 200SMEchallenge project aimed at providing evidence about the feasibility for innovation agencies of 
activating and making available to a set of European SMEs a Design Sprint initiative coming in the format of 
ŀƴ ƛƴƴƻǾŀǘƛƻƴ ŎƻƴǘŜǎǘΦ ¢ƘŜ ƛƴƛǘƛŀǘƛǾŜ ƛǎ ƛƴǘŜƴŘŜŘ ǘƻ ƛƳǇŀŎǘ ŎƻƳǇŀƴƛŜǎΩ ŀǿŀǊŜƴŜǎǎ ŀōƻǳǘ ǘƘŜ ōŜƴŜŦƛǘǎ ƻŦ ǳǎŜǊ-
ŎŜƴǘŜǊŜŘ ŘŜǎƛƎƴΦ ¢Ƙƛǎ ƛƴƛǘƛŀǘƛǾŜ ƛǎ ŎŀƭƭŜŘ ά¦· /ƘŀƭƭŜƴƎŜέ ό¦ǎŜǊ 9ȄǇŜǊƛŜƴŎŜ /ƘŀƭƭŜƴge). 

The impact of the initiative was evaluated in project 200SMEchallenge through a Randomized Controlled Trial 
(hereafter also RCT), whose implementation and results are illustrated in this report.5 The ultimate outcome 
(not measured) is SMEs innovation capacity. In the long run, participating in the intervention should lead to 
an enhanced capacity of the companies to design more innovative and valuable products and services and 
therefore be more competitive. Measuring such long-term impacts is out of the scope of this RCT, which 
rather focuses on intermediate, short-term outcomes. Particularly, it focuses on the concept of Digital Design 
Readiness and Awareness (DDRA). A positive link between DDRA and innovation capacity is assumed. DDRA 
is meant as a mix ƻŦ ƪƴƻǿƭŜŘƎŜΣ ŀǘǘƛǘǳŘŜǎ ŀƴŘ ōŜƘŀǾƛƻǊǎ ƭƛƴƪŜŘ ǘƻ {a9ǎΩ ǘŀƪŜ ǳǇ ƻŦ ŘƛƎƛǘŀƭ ŘŜǎƛƎƴ ŀǇǇǊƻŀŎƘŜǎ 
in their activity.  

First, it is expected that the treatment increases perceived and objective knowledge of user-centered design 
approaches and design sprint by companies. The treatment should also lead companies to develop more 
positive attitudes towards the use of innovative design techniques and to value the potential benefit of user-
centered design for business. 

Finally, as a consequence of increased knowledge and enhanced recognition of the benefits coming from 
user-centered design, companies should show higher willingness to undertake concrete actions to widen and 
improve the use of innovative design techniques in their business (indeed a positive, even if not very strong 
correlation is found between knowledge on design thinking and intention to adopt design thinking). Because 
of the limited time frame between the implementation of the intervention and the outcome data collection, 
ǘƘŜ ŀƴŀƭȅǎƛǎ ŦƻŎǳǎŜǎ ƻƴ άǇƭŀƴƴŜŘέ ŀŎǘƛƻƴǎ ƛƴǎǘŜŀŘ ƻŦ ŎƻƴŎǊŜǘŜƭȅ ƛƳǇƭŜƳŜƴǘŜŘ ŀŎǘƛƻƴǎΦ 

 

 

 

 

 

 

 

 

  

                                                           
5 The study was preregistered at the AEA RCT Registry: https://doi.org/10.1257/rct.6246-1.0. 

https://www.200smechallenge.eu/
https://doi.org/10.1257/rct.6246-1.0
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Figure 1 The UX-Challenge's Theory of Change 

 

Hence, the evaluation question addressed within the experiment reads: 

for SMEs who operate in the digital industry sector or other SMEs who develops products bearing digital 
interfaces (the population), does participating in the UX Challenge (the intervention), rather than not 

participating (the control), enhance knowledge, attitudes and intention to adopt the innovative 
approaches in the design of digital products (the outcome)? 

 

The project was conducted between February and March 2021 in seven EU cities and related regional 
ecosystems: Trentino (Italy), Karlsruhe (Germany), Oulu (Finland), Vilnius (Lithuania), Castellon (Spain), 
Tallinn (Estonia), Copenhagen (Denmark). Because of the COVID-19 pandemic, the intervention had to be 
changed in regard to both its setting and its duration. Originally the UX Challenge should have taken place in 
the form of a face to face event, allowing not only for simultaneous interaction and teamwork, but also for 
networking amongst all participants (e.g. between the many involved companies and mentors). Differently, 
in order to cope with social distancing, the UX Challenges took place online. Second, originally the UX 
Challenge should have lasted 2 full days. Because of the change of setting, the schedule was changed too, as 
it was deemed unsustainable to plan for full-time day operations on a remote / online setting. As a result, 
the Challenge lasted 2 days in Lithuania, 2.5 days in Finland and Germany, 3 days in Estonia, Denmark and 
Spain and five days part-time in Italy.6  

 

  

                                                           
6 See Appendix I for the detailed timetable of the entire project and deliverable 2.2 (available at: 

https://www.200smechallenge.eu/deliverables/)  for a detailed description of the intervention. 

https://www.200smechallenge.eu/deliverables/
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2. RCT design and data collection plan 
 

 

 

2.1 Surveys and data collection 
Baseline data were collected at the moment of company application. The application consisted in a module 
(Application Form, AF) in which the applicants provided information on the product/challenge they wanted 
to include in the Challenge and some information about the reference person within the company (i.e., the 
person who is in charge of filling in the questionnaires and participates in the challenge, if randomized in).  

On top of the AF, the reference person in the company had to fill in a Baseline Survey (BS), which was 
delivered online and which collected a company and respondent information as well as the pre-intervention 
levels of the outcome variables.7 

The online form was subject to internal testing and was also tested with a small number of companies. The 
ƎƻƻƎƭŜ ŦƻǊƳ ǿŀǎ ƳŀŘŜ ŀǾŀƛƭŀōƭŜ ƛƴ 9ƴƎƭƛǎƘ ŀƴŘ ƛƴ ǘƘŜ ŎƻǳƴǘǊƛŜǎΩ ƴŀǘƛƻƴŀƭ ƭŀƴƎǳŀƎŜǎ όƛΦŜΦΣ LǘŀƭƛŀƴΣ {ǇŀƴƛǎƘΣ 
Finnish and German), where requested. 

Three weeks after the UX-Challenge all companies were invited to take part in the Follow Up Survey (FUS), 
which was delivered in the same online format and which collected post-intervention outcomes as well as 
some information about UX-/ƘŀƭƭŜƴƎŜ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ǎŀǘƛǎŦŀŎǘƛƻƴ ǿƛǘƘ ǘƘŜ /ƘŀƭƭŜƴƎŜ όǘƘŜ Ŧǳƭƭ ǉǳŜǎǘƛƻƴƴŀƛǊŜ ƛǎ 
available in Appendix II).  

 

2.2 Outcome measures 
Based on the theory of change presented above (Figure 1), three outcome dimensions were identified and 
measured through batteries of items and Likert-scale questions based on the FUS questionnaire (Appendix 
II). A literature search was carried out in order to identify validated scales to be used. Unfortunately, this 
search did not lead to any useful results, hence the research team had to build new indices in regard to the 
each of the three dimensions. 

As part of the knowledge dimension, the evaluation considered three indicators;  

όмύ άGeneral Design Knowledgeέ ƛǎ ŀƛƳŜŘ ŀǘ ŎŀǇǘǳǊƛƴƎ ǊŜǎǇƻƴŘŜƴǘǎΩ ǎŜƭŦ-perceived general knowledge about 
methodologies such as User Centered Design, Design Thinking and Design Sprint and is measured through a 
Likert-scale question analyzed with principal component analysis.  

(2) άDesign Sprint Knowledgeέ ƛǎ ŀƛƳŜŘ ŀǘ ƳŜŀǎǳǊƛƴƎ ǊŜǎǇƻƴŘŜƴǘǎΩ ŀŎǘǳŀƭ ƪƴƻǿƭŜŘƎŜ ŀōƻǳǘ ǘƘŜ ŎƻƴǘŜƴǘǎ ƻŦ 
the specific five phases of the Design Sprint and is computed through a quiz-like battery of five questions. 
Respondents were given 4 answer options: a wrong answer gave 0 points, a correct answer gave 4 points, a 
ǇŀǊǘƛŀƭƭȅ ŎƻǊǊŜŎǘ ŀƴǎǿŜǊ ƎŀǾŜ м ǇƻƛƴǘΣ ǿƘƛƭŜ ǘƘƻǎŜ ǊŜǎǇƻƴŘƛƴƎ άL ŘƻƴΩǘ ƪƴƻǿέ ǊŜŎŜƛǾŜŘ л ǇƻƛƴǘǎΦ hǘƘŜǊ ǎŎƻǊƛƴƎ 
modalities (e.g. assigning 3 instead of 4 points to the correct answers) were also used to test the robustness 
of the index. 

                                                           
7 ¢ƘŜ ǉǳŜǎǘƛƻƴƴŀƛǊŜ ƛǎ ŀǾŀƛƭŀōƭŜ ƛƴ 5ŜƭƛǾŜǊŀōƭŜ пΦм άwŜǎŜŀǊŎƘ Ǉƭŀƴ ŦƻǊ Ǉƛƭƻǘ ǎŎƘŜƳŜ ƛƳǇŀŎǘ ŜǾŀƭǳŀǘƛƻƴέ 
(https://www.200smechallenge.eu/deliverables/). 
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όоύ άKnowledge to Implement Design Sprintέ ŎŀǇǘǳǊŜǎ ǊŜǎǇƻƴŘŜƴǘǎΩ ǎŜƭŦ-reported ability to perform a Design 
Sprint and, more precisely, to implement the five phases of it. It is measured through a Likert-scale question 
also analyzed with principal component analysis. 

The second dimensionτi.e., attitudes towards digital designτis measured with one additive index 
όάAttitudes towards Design Sprintέύ ōŀǎŜŘ ƻƴ the responses to a set of items aimed at capturing the benefits 
that their companies would enjoy from each of the five phases of Design Sprint for their company. The 
obtained index is then rescaled using the answer to a second question (Q11 in the BS and Q12 in the FUS) as 
a weight of the importance that respondents assign to design thinking and user-centered design to improve 
innovation in their companies. 

Finally, the third dimension (i.e. Planned actions) is measured through two indices, which capture 
reǎǇƻƴŘŜƴǘǎΩ ŀǎǇƛǊŀǘƛƻƴǎ ŀƴŘ ŜȄǇŜŎǘŀǘƛƻƴǎ ŀōƻǳǘ ǘƘŜ ƛƴǾŜǎǘƳŜƴǘ ƛƴ ŘƛƎƛǘŀƭ ŘŜǎƛƎƴ ŀƴŘ ŀŘƻǇǘƛƻƴ ƻŦ ŘƛƎƛǘŀƭ 
design techniques by their company in the next 6 to 12 months. The first question asks the extent to which 
the respondents would like that their company undertake any of the listed actions, while the second question 
asks the extent to which they believe that their company will actually undertake the same list of actions. Both 
questions are Likert questions and they are analyzed with principal component analysis. 

Table 1 provides a detailed description of how each outcome variable was constructed, while the wording of 
the questions and the items can be found in the questionnaire directly (Appendix II). To improve 
understandability and comparability of the computed scores, all of them have been normalized having 0 as 
a minimum value and 10 as a maximum value. 

 

Table 1 Overview of the outcome variables 

Indices Question Index Cronbach's 
alpha 

BS FUS N° 
Items 

Type  Method Metric BS FUS 

 
Knowledge 
 

        

General Design Knowledge (Self-
perceived) 
 

Q9 Q5 6 Liker
t 
scale 

Principal 
Componen
t Analysis 

Normalize
d score, 0-
10 

.905 .906 

Design Sprint Knowledge (Quiz) 
 

n.a. Q7-
Q11 

5 quiz Summative 
index 

Normalize
d score, 0-
10 

n.a. n.a. 

Knowledge to Implement Design 
Sprint 
 

Q1
0 

Q6 5 Liker
t 
scale 

Principal 
Componen
t Analysis 

Normalize
d score, 0-
10 

.824 .876 

Attitudes 
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Attitudes towards Design Sprint 
 

Q1
2 

Q13 5 Scor
e 

Weighted 
summative 
Index 

Normalize
d score, 0-
10 

.688 .761 

Planned actions 
 

        

Desired Design Sprint Adoption 
by the Company in the next 6-12 
months 
 

Q1
3 

Q14 7 Liker
t 
scale 

Principal 
Componen
t Analysis 

Normalize
d score, 0-
10 

.774 .791 

Expected Design Sprint 
Adoption by the Company in the 
next 6-12 months 

Q1
4 

Q15 7 Liker
t 
scale 

Principal 
Componen
t Analysis 

Normalize
d score, 0-
10 

.838 .809 
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3. Recruitment and participant profile at baseline 
 

 

 

3.1 Recruitment 
Company participation happened on a voluntary basis in response to an open recruitment campaign that was 
ŎŀǊǊƛŜŘ ƻǳǘ ōȅ ƴŀǘƛƻƴŀƭ ǇŀǊǘƴŜǊǎΩ ŜȄǇƭƻƛǘƛƴƎ ǎŜǾŜǊŀƭ ŎƘŀƴƴŜƭǎΣ ƛƴŎƭǳŘƛƴƎ ǎƻŎƛŀƭ ƳŜŘƛŀΣ ƛƴǘŜǊƴŜǘ ŀŘǾŜǊǘƛǎŜƳŜƴǘǎΣ 
direct contacts. Recruitment took place between October 2020 and January 2021. The recruitment period 
was extended in some countries in order to collect more applications (Table 2).  

A total of 208 applications were collected across the seven EU regions. 16 companies were excluded because 
either non-eligible8 or because they presented a product or a challenge, which was not considered suitable.9 
Two more companies were excluded after formal checks in the applications that were communicated at a 
later stage. The remaining 190 companies were finally included in the randomization (see Figure 8). 

 

Table 2 Recruitment process, by country 

Country Recruitment closed Total applications 
Eligible and suitable 

applications 

DENMARK Feb 2 2021 23 23 

ESTONIA Jan 8 2021 38 35 

FINLAND Feb 1 2021 25 21 

GERMANY Dec 18 2020 31 29 

ITALY Dec 11 2020 37 32 

LITHUANIA Dec 18 2020 33 32 

SPAIN Jan 22 2021 21 18 

Total Jan 22 2021 208 190 

Note: See Appendix I for details on the timeline of the experimentation. 

                                                           
8 To be eligible a company had to be ŀƴ {a9Σ ǿƛǘƘ ƭŜǎǎ ǘƘŀƴ нрл ŜƳǇƭƻȅŜŜǎ ŀƴŘ ŀ нлмф ǘǳǊƴƻǾŜǊ ōŜƭƻǿ рл aϵ ƻǊ ŀ 
ōŀƭŀƴŎŜ ǎƘŜŜǘ ǘƻǘŀƭ ƭƻǿŜǊ ǘƘŀƴ по aϵΦ Moreover, the applicants had to complete the application form and the baseline 
survey within the set deadline. 
9 The products presented at applications were rated by each national partner on a score from 5 to 25, resulting from 
the following five indicators: ease of use; possibility to involve generic users; interactivity; innovative feature; motivation 
and expectationsΦ {ŜŜ 5ŜƭƛǾŜǊŀōƭŜ пΦм άResearch plan for pilot scheme impact evaluationέ ŦƻǊ ƳƻǊŜ ŘŜǘŀƛƭǎ ŀōƻǳǘ ǘƘŜ 
recruitment protocol. 
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3.2 Participant profile 
The average admitted company has 19.5 employees, while the median company has 6 employees. The 
discrepancy between the mean and the median values is due to the few, very large companies in the sample, 
which inflate the average estimate.  

The largest industry sector in the sample is represented by ICT, accounting for 29.6% of all companies. 
Companies also show high levels of connection with Tertiary Education institutions as, on average, 79.6% of 
all the employees of the participating companies hold a University degree and nearly 50% of the companies 
have an active collaboration with a university or a research center.  

Finally, 8 company of 10 have at least a designer among their employees.10 Differences between countries 
are shown in Figure 2. 

 

Figure 2 Company characteristics 

 

 

                                                           
10 Question Q8 in Baseline Survey: At least one person in the company holding any of the following roles: UX (User Experience) 

Designer," "Interaction Designer, Information Architect, UI (User Interface) Designer, Service Designer, Research and Development 
Staff. 
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Regarding the 200SME Challenge reference persons within the companies, the largest majority of them (73%) 
are males. The majority (59.5%) is younger than 40 years old and 57.5% has a Master degree (or a higher 
degree). Also, on a scale from 0 to 7, respondents show an average expertise in digital design of 4.6.11 

 

Figure 3 Applicant characteristics 

 

On a scale from 0 to 10, applicants show an average self-perceived general knowledge about digital design 
of 6.3, while, on the same scale from 0 to 10, they show an average knowledge to implement design sprint 
of 6.4. Figure 4 shows country values for these two indicators. 

                                                           
11 Question Q23 in the Baseline Survey:  Have you ever engaged in any of the following activities? Answer modalities: 1) Yes; 2) No; 

Involved users or customers to test ideas or prototypes of new products and services, or their functionalities; Collected direct 
feedback (e.g. via interview) from your users or customers about your existing products in order to improve their functionalities; 
¦ǘƛƭƛȊŜŘ ƳŜǘƘƻŘǎ ǎǳŎƘ ŀǎ άƛŘŜŀ ǎƪŜǘŎƘƛƴƎέΣ άǎŎŜƴŀǊƛƻǎέΣ άǎǘƻǊȅōƻŀǊŘƛƴƎέύ ǘƻ ǎǳǇǇƻǊǘ ǘƘŜ ƛŘŜŀǘƛƻƴ ŀƴŘ ŜŀǊƭȅ ŘŜǎƛƎƴ ƻŦ ƴŜǿ ǇǊƻŘucts or 
ŦǳƴŎǘƛƻƴŀƭƛǘƛŜǎΤ ¢ŀƪŜƴ ǇŀǊǘ ǘƻ ŀ ά5ŜǎƛƎƴ {ǇǊƛƴǘέ όŀ 5-phase process developed by Google Ventures used to develop user-validated 
solutions to design problems); Taken part to an innovation contest / innovation challenge (including hackathons); Innovated existing 
products or ideated / designed new ones in collaboration with customers; Innovated existing products or ideated / designed new 
ones in collaboration with suppliers. The index is a sum of the question's items. Range 0-7. 
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Figure 4 Design knowledge at baseline, country averages 

 

On a scale from 0 to 10, applicants show an average level of positive attitudes toward digital design of 5.5. 

 

Figure 5 Attitudes towards design at baseline, country averages 

 

On average, on a scale from 0 to 10, the extent to which applicants wish that their companies take action in 
regard to digital design is estimated at 6.6, while a lower value (5.7) is found when applicants are asked to 
state whether they expect that their company will actually takes concrete action. The difference is highly 
statistically significant (t=6.4, p-value=.00); hence it can be concluded that in the analyzed sample subjects 
wish their companies engage more in digital design than they think they actually will. As above, Figure 76 
shows country differences on these two indicators. In all countries, expectations are lower than wishes, 
providing additional support to the conclusion that participants are positive about the usage of design sprint 
in their companies. 
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Figure 6 Desired and Expected Design Sprint Adoption by the Company at baseline, country averages 
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4. Randomisation  
 

 

 

4.1 Random assignment 
The 190 eligible and suitable applications were collected across the 7 countries and distributed as shown 
below between treatment (N=60) and control (N=130) groups. With the exception of Italy, each country could 
cater for 8 companies. Hence, a part from Italy, where 12 companies were randomized in, the treatment 
group in all remaining countries was composed of 8 companies. 

 

Figure 7 Treatment and control groups size, by country 

 

A stratified randomization design was conducted within each country. The randomization strata were based 

ƻƴ ŀǇǇƭƛŎŀƴǘǎΩ ƭŜǾel of design experience, as this was found to be a good predictor of pre-treatment 

ƻǳǘŎƻƳŜǎΦ Lƴ ŀƭƭ ŎƻǳƴǘǊƛŜǎΣ ŀǇǇƭƛŎŀƴǘǎ ǿŜǊŜ ŎƭŀǎǎƛŦƛŜŘ ŀǎ ŜƛǘƘŜǊ ōŜƭƻǿ ƻǊ ŀōƻǾŜ ǘƘŜ ƴŀǘƛƻƴŀƭΩǎ ƳŜŘƛŀƴ ǾŀƭǳŜ ƻŦ 

design experience. In Italy, a second stratum variable (i.e. location of the company in Trentino vs in another 

region) was also used. Hence, in total in Italy, 4 instead of 2 strata were used. 

Randomization was performed as soon as a country officially closed its recruitment and the list of applicants 

was checked and established (see section 3). The randomization outcome was then communicated to 

companies. 

Because of the different sizes of treatment and control groups, the allocation ratio slightly differs across 

countries. 
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Table 3 Overview of the adopted randomization procedure 

Country 
Randomization 

strata 
Allocation 

ratio 
Randomization 

Randomization 
communicated to 

companies 

Denmark experience (2) 0.35 Feb 5 Feb 8 

Estonia experience (2) 0.22 Jan 11 Jan 18-27 

Finland experience (2) 0.38 Feb 3 Feb 4 

Germany experience (2) 0.28 Dec 23 Jan 8 - 15 

Italy 
experience (2) x 

Trento (2) 
0.38 Dec 23 Dec 23 

Lithuania experience (2) 0.25 Dec 23 Dec 23 

Spain experience (2) 0.42 Feb 10 Feb 15 

 

4.2 Group equivalence checks 
Compliance with random assignment was high. Only two treated companies refused to take part in the UX-
Challenge because of internal organizational issues. These two companies were replaced with random 
companies taken from the control group. 12 

The two groupǎΩ ōŀǎŜƭƛƴŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ŀǊŜΣ ƻƴ ŀǾŜǊŀƎŜΣ ŜǉǳƛǾŀƭŜƴǘΣ ŀǎ ŜǾƛŘŜƴǘ ŦǊƻƳ ǘ-tests, which show that 
ǘƘŜǊŜ ŜȄƛǎǘ ƴƻ ǎǘŀǘƛǎǘƛŎŀƭƭȅ ǎƛƎƴƛŦƛŎŀƴǘ ŘƛŦŦŜǊŜƴŎŜǎ ōŜǘǿŜŜƴ ǘǊŜŀǘƳŜƴǘ ŀƴŘ ŎƻƴǘǊƻƭ ƎǊƻǳǇΩǎ ǾŀƭǳŜǎ ƻŦ ǘƘŜ 
observed baseline characteristics of companies and individual respondents. Even if not statistically 
significant, though, some differences between the two groups are worth being noted. At the company level, 
control companies are more concentrated in the ICT sector (31.5% vs 25% in the treatment group). At the 
respondent level, control group applicants show a younger age and a higher proportion of Master-level 
graduated (61 vs 55%). When considering pre-treatment outcomes, the two knowledge indicators are less 
balanced than the others across the two groups.  

                                                           
12 On a different level, in two cases the project reference person in the company (i.e. the person in charge of filling in the 

questionnaires and participating in the UX-Challenge in case of belonging to the treatment group) did not fill in the FUS, but a 
colleague did it for them.  
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Table 4 Group balance at baseline 

 (1) (2) (3) (4) 

 Controls Treated T-test Standardized 
difference 

 (mean) (mean) (p-value)  (Standardized 
Effect size) 

 
Pre-intervention outcomes 

    

General Design Knowledge 6.241 6.511 0.457 .116 

Knowledge to Implement Design 
Sprint 

6.372 6.605 0.464 .114 

Attitudes towards Design Sprint 5.479 5.502 0.955 .001 

Desired Design Sprint Adoption  6.572 6.717 0.695 .061 

Expected Design Sprint Adoption  5.620 5.781 0.630 .075 

     

 
Company characteristics 

    

Company ICT sector (%) 0.315 0.250 0.361 -.142 

N employees 19.054 20.583 0.777 .044 

Company has research collaboration 
(%) 

0.485 0.500 0.845 .030 

Company has a designer (%) 0.815 0.833 0.766 .046 

HE graduates (%) 79.426 79.875 0.920 .016 

     

Respondent characteristics     

Design experience (0-7) 4.531 4.600 0.784 .043 

Older than 40 yrs old (%) 0.369 0.483 0.138 .231 

Has a master degree (%) 0.615 0.550 0.396 -.132 

     

Suitability score (5-25) 19.469 19.633 0.737 .052 
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N 130 60 190 190 

 
Overall, based on a joint test (Table 5) the observable characteristics cannot predict treatment 
assignment; hence the groups are confirmed equivalent based on the baseline characteristics. 
 
Table 5 Joint-test (F test) of being treated at baseline 

Variables Coefficient 

  [95% confidence intervals] 

General Design Knowledge 0.011 

 [-0.027,0.050] 

Knowledge to Implement Design Sprint 0.003 

 [-0.039,0.045] 

Attitudes towards Design Sprint -0.003 

 [-0.038,0.033] 

Desired Design Sprint Adoption -0.007 

 [-0.048,0.034] 

Expected Design Sprint Adoption  0.005 

 [-0.040,0.050] 

Company ICT sector (%) -0.071 

 [-0.244,0.102] 

N employees -0.000 

 [-0.003,0.002] 

Company has research collaboration (%) -0.014 

 [-0.173,0.145] 

Company has a designer (%) -0.021 

 [-0.231,0.190] 

HE graduates (%) 0.000 

 [-0.002,0.003] 
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Design experience (0-7) 0.062 

 [-0.028,0.152] 

Older than 40 yrs old (%) 0.092 

 [-0.073,0.258] 

Has a master degree (%) -0.094 

 [-0.257,0.068] 

Suitability score (5-25) 0.016 

 [-0.011,0.043] 

Constant -0.300 

 [-0.963,0.363] 

N 190 

* p<0.10, ** p<0.05, *** p<0.01. F( 14,    160)   =       0.51   Prob > F          =     0.9230 
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5. Follow up survey participation and attrition 
 

 

 

The follow up survey was fielded between 2 and 3 weeks after the UX Challenge in each participating country. 
It was planned to last three weeks. However, the duration was significantly extended in many countries in 
the attempt to raise the number of companies taking the survey (see also Appendix I). 

Figure 8 Experiment flowchart 

 

Overall, the FUS response rate was 73.2%, but it was very different across groups: 95% in the treatment group 
and 63.1% in the control group. Even if the same protocol (in terms of timing, invitation messages and 
planned reminders (both via email and phone) to contact companies was followed, this differential attrition 
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(31.9 percentage points on the entire sample) is also heterogeneous across the participating countries (Table 
6).  

 

Table 6 Overall and differential attrition, total and by country 

Country Control Treated Differential attrition (percentage points) 

DE 71.4% 0.0% 71.4 

DK 46.7% 25.0% 21.7 

EE 25.9% 12.5% 13.41 

ES 10.0% 0.0% 10.0 

FI 38.5% 0.0% 38.5 

IT 20.0% 0.0% 20.0 

LT 37.5% 0.0% 37.5 

Total 36.9% 5.0% 31.9 

 

In order to check if, based on the observed baseline characteristics, this differential attrition introduces bias 
in the comparison of the treatment and the control groups, a number of checks have been performed. 

Table 7 tests if the treated-ŎƻƴǘǊƻƭ ŘƛŦŦŜǊŜƴŎŜ ƛƴ ŀǘǘǊƛǘƛƻƴ ƛǎ ŀŎŎƻǳƴǘŜŘ ŦƻǊ ōȅ ŎƻƳǇŀƴƛŜǎ ŀƴŘ ŀǇǇƭƛŎŀƴǘǎΩ 
characteristics or pre-treatment outcomes. As shown in the Table, no covariate is found to be statistically 
associated with the probability of not responding to the FUS. The only statistically significant coefficient being 
the one relative to the treatment status.  

Table 7 Attrition regression predictors 

 Coefficient 

 [95% Conf. Interval] 

  

Treated -0.316***  

 [-0.443,-0.188] 

Company ICT sector (%) -0.034 

 [-0.176,0.108] 

N employees -0.001 

 [-0.003,0.001] 
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Company has research collaboration (%) -0.084 

 [-0.215,0.046] 

Company has a designer (%) 0.094 

 [-0.078,0.266] 

HE graduates (%) -0.001 

 [-0.003,0.001] 

Design experience (0-7) 0.006 

 [-0.068,0.080] 

Older than 40 yrs old (%) -0.012 

 [-0.148,0.124] 

Has a master degree (%) 0.020 

 [-0.114,0.153] 

Suitability score (5-25) -0.001 

 [-0.023,0.021] 

General Design Knowledge 0.008 

 [-0.024,0.040] 

Knowledge to Implement Design Sprint -0.022 

 [-0.057,0.012] 

Attitudes towards Design Sprint 0.010 

 [-0.019,0.038] 

Desired Design Sprint Adoption 0.025 

 [-0.009,0.058] 

Expected Design Sprint Adoption  0.016 

 [-0.021,0.053] 

Constant 0.207 

 [-0.337,0.751] 

N 190 
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Table 8 shows the results a of a series of t-tests run only on the subsample of the control group to check if 
those answering the FUS are on average equivalent to those not answering it. This analysis suggests again 
that there are no company nor participant characteristics associated with the probability of answering the 
survey. In other words, there is no indication that those control group subjects refusing to take part in the 
follow up survey are systematically different from those who decided to participate. 

Table 8 T-test equivalence checks of control units non-responding vs responding the FUS 

 (1) (2) (3) 

 Controls Treated T-test 

 (mean) (mean) (p-value) 

 
Pre-intervention outcomes 

   

General Design Knowledge 6.411 6.142 0.508 

Knowledge to Implement Design Sprint 6.246 6.447 0.584 

Attitudes towards Design Sprint 5.785 5.301 0.307 

Desired Design Sprint Adoption  6.964 6.342 0.167 

Expected Design Sprint Adoption  5.869 5.474 0.336 

    

Company characteristics    

Company ICT sector (%) 0.333 0.305 0.739 

N employees 16.042 20.817 0.457 

Company has research collaboration (%) 0.417 0.524 0.239 

Company has a designer (%) 0.833 0.805 0.689 

HE graduates (%) 77.558 80.519 0.576 

    

Respondent characteristics    

Design experience (0-7) 4.417 4.598 0.546 

Older than 40 yrs old (%) 0.333 0.390 0.520 

Has a master degree (%) 0.667 0.585 0.362 

    

Suitability score (5-25) 19.906 19.213 0.211 
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N 48 82 130 

 
Table 9, then, replicates the same group equivalence tests showed in Table 4, but conditioning only on the 
άŀƴŀƭȅǘƛŎŀƭέ ǎŀƳǇƭŜΣ ƛΦŜΦ ǘƘŜ ǎŀƳǇƭŜ ƻŦ ǘƘƻǎŜ ǿƘƻ ŦƛƭƭŜŘ ƛƴ ǘƘŜ C¦{ όbҐмофύΦ ¢ƘŜ Ǝƻŀƭ ƻŦ ǘƘƛǎ ŀƴŀƭȅǎƛǎ ƛǎ ǘƻ ŎƘŜŎƪ 
if the group equivalence established at baseline holds also after losing many subjects in the control group at 
follow up. In general, the picture coming out from Table 9 is not very different from the one based on Table 
4. However, in addition to the differences detected at baseline, group differences are now noticeable also in 
regard to the desired and expected adoption indicators and the suitability score. 

 

Table 9 Group equivalence re-tested on the subsample of Follow-Up Survey respondents 

 (1) (2) (3) (4) 

 Controls Treated T-test Difference 

 (mean) (mean) (p-value)  (Standardized 
effect size) 

 
Pre-intervention outcomes 

  

General Design Knowledge 6.142 6.455 0.447 .131 

Knowledge to Implement Design 
Sprint 

6.447 6.586 0.684 .070 

Attitudes towards Design Sprint 5.301 5.412 0.805 .043 

Desired Design Sprint Adoption  6.342 6.655 0.434 .135 

Expected Design Sprint Adoption  5.474 5.760 0.421 .139 

     

 
Company characteristics 

    

Company ICT sector (%) 0.305 0.246 0.448 -.131 

N employees 20.817 21.526 0.912 .019 

Company has research 
collaboration (%) 

0.524 0.491 0.703 -.065 

Company has a designer (%) 0.805 0.825 0.772 .050 

HE graduates (%) 80.519 79.255 0.786 -.065 
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Respondent characteristics   

Design experience (0-7) 4.598 4.614 0.952 .010 

Older than 40 yrs old (%) 0.390 0.474 0.331 .168 

Has a master degree (%) 0.585 0.561 0.781 -.048 

     

Suitability score (5-25) 19.213 19.789 0.286 .184 

N 82 57 139  

 

Finally, Table 10 shows the results of a joint test of significance. Based on this test, the only variable that is 
found to be statistically associated with the treatment group status is the suitability score. This variable was 
not unbalanced on the starting sample (Table 5). 

 

Table 10 F-test of group balance among FUS respondents 

Variables Coefficient 

 [95% Conf. Interval] 

General Design Knowledge 0.014 

 [-0.032,0.061] 

Knowledge to Implement Design Sprint -0.005 

 [-0.060,0.050] 

Attitudes towards Design Sprint -0.003 

 [-0.046,0.040] 

Desired Design Sprint Adoption 0.005 

 [-0.051,0.060] 

Expected Design Sprint Adoption  0.014 

 [-0.044,0.073] 

Company ICT sector (%) -0.091 

 [-0.315,0.133] 
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N employees -0.001 

 [-0.004,0.002] 

Company has research collaboration (%) -0.087 

 [-0.291,0.118] 

Company has a designer (%) -0.033 

 [-0.292,0.225] 

HE graduates (%) -0.001 

 [-0.005,0.003] 

Design experience (0-7) 0.060 

 [-0.056,0.175] 

Older than 40 yrs old (%) 0.036 

 [-0.177,0.248] 

Has a master degree (%) -0.072 

 [-0.281,0.137] 

Suitability score (5-25) 0.034* 

 [-0.003,0.071] 

Constant -0.464 

 [-1.318,0.390] 

N 139 

* p<0.10, ** p<0.05, *** p<0.01 

F(  14,    109)   =       0.58; Prob > F          =     0.8767 
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6. Impact estimates 
 

 

 

6.1 Estimation approach 
The impact of the UX-Challenge is estimated on the outcome variables identified above (section 2.1). 
¢ŜŎƘƴƛŎŀƭƭȅ ǎǇŜŀƪƛƴƎΣ ǘƘŜ ǇǊƻŘǳŎŜŘ ƛƳǇŀŎǘ ŜǎǘƛƳŀǘŜǎ ŀǊŜ ΨƛƴǘŜƴǘ-to-ǘǊŜŀǘΩ όL¢¢ύ ŜǎǘƛƳŀǘŜǎΣ ōŜŎŀǳǎŜ 
άŀǎǎƛƎƴƳŜƴǘ ǘƻ ǘƘŜ ǘǊŜŀǘƳŜƴǘέ ǊŀǘƘŜǊ ǘƘŀƴ άǊŜŎŜƛǾƛƴƎ ƻŦ ǘƘŜ ǘǊŜŀǘƳŜƴǘέ ƛǎ ŎƻƴǎƛŘŜǊŜŘΦ Ience, what is 
estimated is the impact of offering the treatment rather than actually giving the treatment. However, 
because of the very limited incidence of no-shows and crossovers (section 4.2), the distinction between these 
two estimates would be negligiōƭŜ ŀƴŘ ǘƘŜ ŀǾŜǊŀƎŜ ƛƳǇŀŎǘ ƻŦ άǘǊŜŀǘƳŜƴǘ ƻƴ ǘƘŜ ǘǊŜŀǘŜŘέ ό¢h¢ύ ƛǎ ƴƻǘ 
estimated. 

To account for the randomization strata and the potential bias induced by differential attrition, regression-
adjusted ITT estimates are produced. Three main model specifications were performed: 

1. Linear regression models (i.e., Ordinary Least Squares, OLS) with stratification variables, which 
account for stratification design and different allocation ratios; 

2. Linear regression models, which add the pre-treatment measure of the outcome (where available, 
i.e. not for the quiz-based outcome) to improve statistical precision and adjust for possible 
imbalances; 

3. Linear regression models adding the product/challenge suitability score, a dummy variable indicating 
whether the company is operating in the ICT sector vs another industry sector, as these variables, 
were found to be weakly unbalanced or associated with FUS non response. In addition, this model 
also includes a dummy to identify if FUS respondents were the same of BS respondents (93% was the 
same person). 

The third is the preferred specification, due to the limited sample size and the large differential attrition.13 

To better interpret the magnitude of the impacts, for each outcome, the standardized effect size of the third 
model is also computed and reported. 

As an additional check considering the high differential attrition, all impacts are also estimated through a 
different estimation approach, i.e. a propensity score matching (PSM) (caliper 0.1, n=10, kernel method). It 
has to be recognized that this approach cannot by definition solve the issue of potential selection bias, but it 
allows controlling for the potential bias coming from baseline covariates in an efficient way by matching units 
which share similar predicted likelihood of being treated. The matching was based on a logit regression model 
including all baseline variables included in Table 4. Standard errors are obtained through 1,000 bootstrap 
replications. The estimate was obtained with the Stata routine psmatch2 and performed well in terms of 
group comparability and bias reduction, slightly improving comparability, which was already assessed as 
acceptable in section 5. Eight treatment group observations were dropped because of no common support. 
More details are shown in Appendix III. 

Considered the lower than planned sample size (due to slightly lower number of recruited companies and 
the relatively high number of companies not responding to the Follow-Up survey) and the resulted different 

                                                           
13 Table AIII.4 in Appendix III shows a comparison of the outcome variables (mean value and standard deviation) before 
and after the intervention observed in the treatment group. 
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allocation ratio, the statistical power calculations presented in the research plan (Deliverable 4.1). The new 
calculation, assuming that no covariate is used, is .43 SD. 

 

6.2 Digital design knowledge   
Before showing the impact estimates, the post-intervention probability distributions for each of the studied 
outcome are shown separately for the treatment and control groups. 

Starting with self-perceived general knowledge about digital design, Figure 9 provides descriptive evidence 
that treated subjects have a higher level of general knowledge about digital design, as the treatment 
ƎǊƻǳǇΩǎ ŎǳǊǾŜ ƛǎ ƳŀǊƪŜŘƭȅ ǎƘƛŦǘŜŘ ǘƻ ǘƘŜ ǊƛƎƘǘΣ ƛΦŜΦ ǘƻǿŀǊŘǎ ƘƛƎƘŜǊ ǾŀƭǳŜǎ ƻŦ ǘƘŜ ƛƴŘŜȄΣ ŀǎ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ 
control group.  

 

Figure 9 Probability density function of self-perceived general design knowledge, by experimental group 

 

This result is confirmed on looking at the impact estimates obtained through the sequence of estimation 
approaches. Although the magnitude of the point estimates varies across the different estimations (compare 
1, 2 and 3), differences between the three estimates are relatively small and statistically insignificant. 

A quite sizeable effect is estimated (+.36 points, column 3), which equals a 17% of standard deviation 
increase (standardized effect size, column 4), but this effect is not statistically significant because of the 
limited statistical power of the experiment (see above).  
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Table 11 Intent-to-treat estimates of the UX ChŀƭƭŜƴƎŜ ƻƴ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ǎŜƭŦ-perceived general design 
knowledge 

 (1) 
OLS 

(2) 
OLS 

(3) 
OLS 

(4) 
OLS 

Standardized 
effect size 

(5) 
Pscore Match. 

Treatment 0.480 0.369 0.361 0.170 .423 

 [-0.237,1.196] [-0.270,1.008] [-0.289,1.012] [-0.136,0.476] [-.703, 1.55] 

Rand. Strata Y Y Y Y Y 

Pre. Outcome N Y Y Y Y 

Controls N N Y Y Y 

N 139 139 139 139 131 

95% confidence intervals in brackets. * p<0.10, ** p<0.05, *** p<0.01. The preferred specification is in bold. 
 

When looking at our second indicator of design sprint knowledgeτi.e., an objective and more specific 
measure retrieved from the quiz embedded in the follow-up questionnaireτwe see again that the 
distribution of test scores of the treatment group is shifted to the right as compared to the one of the control 
group (Figure 10), hence treatment group participants tend to do better than control ones on the quiz. 

 

Figure 10 Probability density function of tested design sprint knowledge, by experimental group 

 
 

The graphical, descriptive evidence is confirmed by the regression analyses conducted. Table 12 shows that 
the effect of the UX-/ƘŀƭƭŜƴƎŜ ƻƴ ǘƘƛǎ ΨƻōƧŜŎǘƛǾŜΩ ƳŜŀǎǳǊŜ ƻŦ ŘŜǎƛƎƴ ǎǇǊƛƴǘ ƪƴƻǿƭŜŘƎŜ ƛǎ ƭŀǊƎŜ ŀƴŘ ǎǘŀǘƛǎǘƛŎŀƭƭȅ 
significant.  Based on our preferred specification, the treatment increases design sprint knowledge by 1.1 
points (OLS column 2), which amount to .31 standard deviations (effect size, column 3). Hence, a very large 
and highly statistically significant impact, which is not affected by the particular estimation specification, as 
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differences as compared to specification 1 and 4 are negligible.  
 
Table 12 Intent-to-ǘǊŜŀǘ ŜǎǘƛƳŀǘŜǎ ƻŦ ǘƘŜ ¦· /ƘŀƭƭŜƴƎŜ ƻƴ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ǘŜǎǘŜŘ ŘŜǎƛƎƴ ǎǇǊƛƴǘ ƪƴƻǿƭŜŘƎŜ 

 (1) 
OLS 

(2) 
OLS 

(3) 
Standardized 

effect size 

(4) 
Pscore Match. 

Treatment 1.217*** 1.096***  0.435***  1.087* 

 [0.417,2.017] [0.294,1.898] [0.117,0.754] [-.183, 2.36] 

Rand. Strata Y Y Y Y 

Pre. Outcome N N N N 

Controls N Y Y Y 

N 139 139 139 131 

95% confidence intervals in brackets. * p<0.10, ** p<0.05, *** p<0.01. The preferred specification is in bold. 
 

To check whether this result is driven by some specific items included in the quiz, the effect of the Challenge 
is also estimated for each of the five questions, each related to one of the five phases of a typical design 
sprint (Table 13). The effects seem to be particularly driven by Q7 (phase 1 of design sprint), Q10 (phase 4) 
and to a limited extent to Q11 (phase 5) and Q9 (phase 3), while no effect is found on Q8 (phase 2) (questions 
are available in Appendix II). 
 

Table 13 Treatment effects on the probability of giving a correct answer to each single question of the quiz 
(Linear probability model) 

 (1) (2) (3) (4) (5) 

 Q7 Q8 Q9 Q10 Q11 

Treatment 0.194** -0.001 0.095 0.158** 0.145 

 [0.020,0.367] [-0.158,0.155] [-0.039,0.230] [0.013,0.303] [-0.031,0.321] 

N 139 139 139 139 139 

Estimates based on Model 2 specification (table 12). 95% confidence intervals in brackets. * p<0.10, ** p<0.05, *** 
p<0.01.  
 

Figure 11 shows the probability density functions for treated and control companies of the third and last 
indicator of knowledge, i.e. knowledge to implement digital design. Overall, the graphical evidence is in line 
with what observed for the two other dimensions: treated subjects show higher levels of knowledge as 
compared to the control group. 
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Figure 11 Probability density function of knowledge to implement design sprint, by experimental group 

 

The different types of impact estimates shown in Table 14 support the graphical evidence. The UX-Challenge 
ƛǎ ŦƻǳƴŘ ǘƻ ƛƴŎǊŜŀǎŜ ǎǳōƧŜŎǘǎΩ ƪƴƻǿƭŜŘƎŜ ǘƻ ƛƳǇƭŜƳŜƴǘ ŘŜǎƛƎƴ ǎǇǊƛƴǘ ōȅ Φтм Ǉƻƛƴǘǎ (column 3). This effect is 
large (.34 SDs, column 4), statistically significant and also quite stable across the different specifications, 
although the estimates obtained with the propensity score matching is not significant. 

Table 14 Intent-to-ǘǊŜŀǘ ŜǎǘƛƳŀǘŜǎ ƻŦ ǘƘŜ ¦· /ƘŀƭƭŜƴƎŜ ƻƴ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ƪƴƻǿƭŜŘƎŜ ǘƻ ƛƳǇƭŜƳŜƴǘ ŘŜǎƛƎƴ 
sprint 

 (1) 
OLS 

(2) 
OLS 

(3) 
OLS 

(4) 
Standardized 

effect size 

(5) 
Pscore Match. 

Treatment 0.786** 0.737** 0.711** 0.337** .600 

 [0.050,1.523] [0.068,1.405] [0.026,1.397] [0.012,0.662] [-.507,1.71] 

Rand. Strata Y Y Y Y Y 

Pre. Outcome N Y Y Y Y 

Controls N N Y Y Y 

N 139 139 139 139 131 

95% confidence intervals in brackets. * p<0.10, ** p<0.05, *** p<0.01. The preferred specification is in bold. 
 

Table 15 shows the results of a series of linear probability models aimed at assessing the impact of the UX-
Challenge on each of ǘƘŜ ŦƛǾŜ ǉǳŜǎǘƛƻƴƴŀƛǊŜ ƛǘŜƳǎ ǳǎŜŘ ǘƻ ŎƻƳǇǳǘŜ ǘƘŜ ΨƪƴƻǿƭŜŘƎŜ ǘƻ ƛƳǇƭŜƳŜƴǘ ŘŜǎƛƎƴ 
ǎǇǊƛƴǘΩ ƛƴŘŜȄΦ ¢ƘŜ ŜŦŦŜŎǘǎ ƻŦ ǘƘŜ ƛƴǘŜǊǾŜƴǘƛƻƴ ǎŜŜƳ ǘƻ ōŜ ǎǘǊƻƴƎŜǊ ƻƴ ƛǘŜƳǎ м ŀƴŘ пΣ ōǳǘ ǎƳŀƭƭŜǊ ȅŜǘ ǎǘƛƭƭ ǇƻǎƛǘƛǾŜ 
effects (not significant) are estimated also for the three remaining items. 
 














































