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Purpose 
Spurred by the new regulation on sulphur emissions from ships, Maersk, Boeing, The Danish Maritime 
Authority, The Danish Environmental Protection Agency and DTU joined forces to formulate a 
challenge for DTU students to develop ideas on how to detect sulphur emissions above the legal limit 
and thus help to enforce the regulation.  
The challenge presented to the students was: How can authorities detect and prove - anywhere in the 
world - whether the fuel used on ships has an excessive sulphur content? 
The requirements were formulated as: The teams are to develop a concept for a solution (a technology 
or methodology) that can be used by an authority such as the Danish Environmental Protection 
Agency to detect non-compliance. This method should be robust enough to serve as proof of the 
sulphur content and preferably “hold up in court”. The solution should be end-to-end secured against 
tampering and subject to third party evaluation or certification. 
 

Method 
The project used a competition format in order to engage students from a multitude of technical fields. 
Boeing had previous experience with student competitions and DTU Skylab, the student incubator at 
DTU, had invented and is now running a format called Oi-X (open innovation). However, it was the first 
time a significant number of organisations from both the private and governmental sector has 
formulated and presented a common challenge in this way. Thus, the format was adapted to the 
circumstances and the entire process during the project was new to the partners. It has been described 
in detail below and the developed material has been sampled in Appendix 1.  
 

The Process  
The main activities in the process leading up to the finals were preparation of materials, recruitment 
and mentoring.  
Prior to the planned events of the challenge the partners developed printed material and material for 
social media. It was spread by all the partners via web-pages, Facebook, Twitter and Instagram as well 
as through the study programme leaders from the departments at DTU and by presentations in the 
class-room. Also a coffee-cart was placed in the central building and next to the student lunch hall at 



 
 

 

DTU during most of a day, where students could get information and ask questions, receive hand-outs 
and of course have a free coffee.  
 
Important events during the innovation challenge were: 
 
Information lunch 
This event was part of the recruitment strategy and was held at the DTU library. Representatives from 
the partners pitched the problem and the students were given information about the competition 
format.  
 
Team Formation 
 
The purpose of the team formation event was to bring the students together to discuss the challenge 
and bring the right people together in teams. Through talks and exercises, the students learned about 
successful collaborative processes and communicative practices. For those students not able to attend 
this event, a short final team formation session was held in the beginning of the Sprint weekend. 
 
Kick-off event 
Although this served the purpose of giving the students a more in depth understanding of the format 
of the competition and what was expected of them, it was also a part of the recruitment strategy. The 
event was held at DTU Skylab. Representatives from the partners, this time some of the mentors, 
presented their take on the challenge/problem, and the students were given the chance to ask 
questions and to mingle with the mentors and other representatives of the partners. Included in the 
programme were also some social exercises to secure the students’ acquaintance with each other and 
to create a trustful relation to the mentors.  At this stage of the process the students had formed 
groups and started to work on ideas after the official programme was over.  
 
Sprint weekend 
The sprint or developer weekend was the most important event of the process and was thus mandatory 
for the students if they should be allowed to present their idea at the finals. From Friday to Sunday the 
student teams worked together developing their idea supported by mentors from the partners. The 
entire Skylab was at their disposal 24hrs all three days allowing the teams to work intensively. The 
day would start early morning with breakfast with the mentors while listening to an inspirational talk 
from the owner of a maritime start-up, who would then stay and discuss with the students.    
The sprint weekend was concluded by the teams presenting their work after which the mentor 
selected the best teams for the finals.  
 
Between the sprint weekend and the finals the teams were able to correspond with mentors either via 
the IT system Slack or directly via meetings, e-mails and phone calls.  
 
The team made a presentation of their idea which was sent to the judge panel one and a half day 
before the finals.  
 
Finals 
The judge panel were to review the teams from three products:  



 
 

 

 
• Their pitch on stage (4 minutes + 5 minutes Q&A) 
• A two pager (sent to the judges in advance) 
• A business model canvas (sent to the judges in advance) 

 
The Teams’ ideas were evaluated according to a set of evaluation parameters set up by the partners in 
the project: 
 

• Robustness of the solution and proof 
• Simplicity (required expert knowledge for application, operation and maintenance) 
• Cost of solution 

 
Before the finals the judges have been prepared by a judge kit taking them through the process 
(Appendix 1). 
 
The finals were an official and public event. Prior to the finals invitations have been sent out to the 
maritime sector through partner-channels as well as through business associations.  
 
The purpose of having an open competition was to create awareness of the teams’ work, to give the 
students a possibility to reach beyond university borders and to make contacts with the maritime 
industry, to train the students in selling their business idea and to boost their entrepreneurial mind-
set.  
 

Evaluation of the process 
The evaluation is based on a workshop-meeting with the core partners Maersk, Boeing, DMA, The 
Danish Environmental Protection Agency, DTU Space and DTU Skylab, and feed-back from the 
students in the form of a questionnaire. 
 
Student-evaluation concentrated on the following subjects: 
 
How did the students hear about SOx Emissions Innovation Challenge? 

• Facebook 
• Via a friend  
• DTU intranet 
• Via a teacher 
• From DTU Skylab 
• From oral presentation at course  

What was the students’ main reason(s) for participating? 

• Collaborating with experts from the partner organizations 
• Working with a real case (a challenge) 
• Monetary prizes 



 
 

 

 
• For the experience and all the fun 
• Networking with companies 
• Added to my CV 
• Intense development (getting from a challenge to a solution in a very short time) 

How satisfied were the students with interaction with the partner organizations? 

On a scale from 1 to 5, where 1 is “very unsatisfied” and 5 is “very satisfied”, two thirds of the students  
where very satisfied,  one sixth of the students were in the middle and one sixth were very unsatisfied. 

Have the students continued working on their project or are they interested in continuing? 

Two thirds of the students are working further on their projects and one third of the students are 
currently not. The 1st prize winners are participating in DTUs Green Challenge (Grøn Dyst 
http://www.groendyst.dtu.dk/english) and trying to get hands on the AIS data so they can do the first 
analyses.   

How satisfied have the students been with the SOx challenge? (Overall impression) 

On a scale from 1 to 5, where 1 is “very unsatisfied” and 5 is “very satisfied”, the majority 90% were 
either very satisfied or satisfied. 

Which elements did the students particular like? 

• Sprint kit and methods 
• Structure of sprint weekend 
• High mentor to student ratio 
• Real teamwork  
• Instant feedback  
• Great organization and guidance *) food and drinks and love 
• Project pitch in the finals 
• Team effort 
• Close collaboration with industry 
• Sprint weekend  

Which elements would the students like us to improve? 

• Place the competition earlier in the semester 
• Competition terms (limit between competition and "friendship" between teams) 
• More mentors, motivation and incentives to continue the projects 
• A follow up of the interested teams to ensure continuation of the projectOther comments: 

Quotes from students to mentors and organisers: 

“This has, hands down, been the one of the best DTU experiences I have had.” 

“Best experience for me of the whole year in Denmark.” 

http://www.groendyst.dtu.dk/english


 
 

 

 
 
The partner-evaluation concentrated on the following subjects: 
 
Partner-cooperation 
- The project had from the outset an inspirational and relevant  composition of participants with 
various fields of competencies and agendas. 
- The type of innovation challenge created a good brand for all involved. 
The structure with a single person contact within each participating organisation made it easy to 
communicate and be agile. 
However, the start-up period could have benefitted from being shorter and the meetings should also 
have been better structured. This may have been hampered by the fact that all meetings were held as 
telecommunication. Conclusion: many different partners need a more structured way to reach 
consensus on the approach – preferably physical meetings. 
 
Format (types of activities, the timing and the process) 
The Oi-X format developed by Skylab worked fine with the adjustments that were made to adapt it to 
this particular case, although the format should have been presented earlier in the project to the 
partners. 
- One particular note was that the format left little time for the students to develop the actual idea – 
more time dedicated to the development phase is recommended in order for the students to achieve 
more  fully developed results. Boeing previously held a competition running an entire semester with 
development, but here the deliverables had more focus on the business model, not the technical 
solutions. This kind of format will require a curricular course according to the Danish educational 
system, but it will probably be possible.  
- One of the changes that was made to the format was an offer for the teams to get pitch training from a 
professional coach, and the good results from this demonstrates that something similar should be an 
option for the students as part of the format.   
- As regards the timing, the event should start in the beginning of the semester to avoid conflicting 
with exams. It must be stressed, however, that with the new educational reform there are exams and 
deliverables distributed evenly over the two semesters.  
 
Recruitment 
- Recruitment turned out to be quite resource intensive. Pre-announcements were sent out in 
December and actual meetings with students started when the semester started in the end of January.   
- 46 students, all at the level of master, from various departments of DTU signed up. Since quite few of 
these competitions have been national only there is at present no comparative material. However, in 
Finland Seafocus held a maritime hackathon with multiple challenges from different companies and 39 
students signed up.   
-If more students should be enlisted what could then be changed? Participation in the challenge was 
extra-curricular and it was voluntary whether the students would apply for ECTS points. If a similar 
competition were to be held it could be held as a part of an existing course for instance.  
- In retrospect the challenge description could have been more tightly described and too much 
emphasis was probably placed on the issues of regulation Which may have confused the technically 
oriented students. This, however, is merely conjecture. 



 
 

 

- The recruitment material could be slimmed down a bit – there may have been too much text for the 
social media format. 
 
Another thing worth noting is the fact that the main part of the enlisted students were of non-Danish 
and non-European origin. This was discussed at the partner evaluation and possible explanations 
could be: 
- Danish students are less interested in the maritime sector than students from other countries in 
which industrial harbours are a vital part of the economy i.e. Asia, Middle East and South-America.  
- Foreign students are not accustomed to these kinds of opportunities to get in direct contact with 
companies and they thus seize the opportunity more readily than Danish students, who are 
“bombarded” with similar offers.   
- The maritime sector is global and thus attracts more international students. 

 
Whatever the reason, which is probably a mix of the above suggested, it is worth making a mental note 
for future events involving students.  

 
Mentoring 
The mentors have been very inspired by the meeting with the students and it has been mutually 
expressed from the students’ side. Suggestions to improvement in the mentor-involvement are:  
- a meeting earlier on in the process between mentors and organisers 
- more time dedicated to the mentoring the students and less time spent from mentors’ side on other 
activities in the process. 
- encourage the students to engage more with the mentors after sprint weekend 
- the communications system Slack was not used very much – either more nudging is needed or the 
system should be considered superfluous.  
 
Judging  
The judge panel consisted of six judges representing the partners plus EMSA. As preparation for the 
judging task a judge kit was sent out prior to the finals with guide lines and evaluation criteria. At the 
partner evaluation workshop it was discussed whether the number of judges was too large, however, 
it is recommended to keep the number of judges so that it mirrors the partner-composition and 
instead increase the judging time. Other suggestions are: 
- discussion of the evaluation criteria earlier in the process between judges and partners. In this case 
the evaluation parameters were used to a limited extend. 
- keep the biographical sheets on judges – it is valuable for them to get an overview of their fellow 
judges. 
- as regards the actual finals, it will be a good idea to dedicate more time for questions and feedback 
from the judges in plenary. In this project, the judges were given 5 minutes all together for each team.  
 
Material 
The material developed for the project consisted of internal documents such as guidelines, 
programmes and schedules and material for external use such as press releases, recruitment material 
for social media and the internet.  
The material for external use could be improved in the following way: 
- more emphasis on the awareness part, and this should be an expense in the budget. 



 
 

 

- more awareness in terms of the message that is being conveyed. 
The material for internal use may be improved in the following way: 
 
- use a common platform for documents – Slack was supposed to serve as a platform, but was not used 
for this in practice. . 
- documents should be easier to differentiate, but they are all very useful. 
 

General comments and recommendations for further 
development/improvements 

• Look into the possibilities of establishing partnerships with companies for a whole semester 
either as a competition or as an innovation course. 

• Think in terms of more support for students after the events to move them on to a start-up. 
This may be boosted by various tools: 
- develop an “after-package” course 
- establish scholarships from i.e. a fund or the industry to mature and further ideas 
- introduce a start-up programme at DTU Skylab. Skylab are very keen on enhancing their 
scope and will in the near future be able to offer this due to an extension of their facilities and 
staff funded by Den A. P. Møllerske Støttefond. 
- industry to use its network to help with contact to people, who can make them take their idea 
further i.e. business angels, investors of other kinds etc.  
- DTU would also suggest the initiation of a maritime focus on open entrepreneurship. This 
could be by means of business units at universities and in companies in order to integrate 
business and knowledge, e.g. by setting up workspace for exchange of experienced business 
developers, students, researchers and entre- and intrapreneurs for a limited period. 
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