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Abstract—The field of Empirical Software Engineering has 
undergone a much-needed expansion the last decade, and 
papers of all shapes and sizes are more or less mandated to 
have an “empirical” part to be published in premiere venues. 
The positive trend has researchers realizing the benefits, but 
also the investments needed, inherent to industry 
collaboration. That is, real practitioners, involved in the 
development of software intensive product, system, and 
service development. This paper shortly summarizes lessons 
learned from over ten years experience of industrial 
collaboration, and knowledge and technology exchange 
between applied researchers and industry.  

Index Terms—Empirical, Technology and Knowledge 
transfer, Industry, Applied Software Engineering, Usability, 
Usefulness, Scalability, Return on Investment, Time to return 
on Investment, Research co-production.  

I. Science and Engineering 
Science is the pursuit of truth through the intellectual and 

applied activity encompassing the systematic study of the 
structure and behavior of the physical and natural world 
through observations and experiments (Wikipedia). Thus the 
fact that software engineering has an empirical movement 
seems to be superfluous. Software engineering should rely on 
the gathering of empirical results to enable analysis and 
ultimate synthesis to achieve the discovery of new knowledge.  

I was inspired by Glass’ paper The Software-Research 
Crisis [1]. As a young engineer I wanted to create something 
that was usable and useful, something that could change how 
people work, think, and enable them, at least to some small 
part, in developing better products better.  

To actually measure (and I use the term very imprecisely) 
usability, usefulness and scalability, not to mention return on 
investment, time-to-return on investment and benefit, of a 
solution, getting access to real industrial cases is mandatory. 
Solutions are also an interesting concept. Industry is not 
primarily interested in research; they are interested in solution 
(to problems), or new ideas that can make (or save) them 
money. Solutions for the context of this paper can be 
summarized as any model, framework, technology, tool, 
process, method, or equivalent that enables organizations to do 
better products - or do products better. The field of software 
process improvement has explored this concept widely [2], so 
has research into technology and knowledge transfer, all 
identifying many of the same challenges [3]–[5].  

This paper presents a straight forward and simple model for 
industrial collaboration [6][7]. 

II. Technology and Knowledge Interchange 
Experiences from more than ten years, half a dozen 

research projects, and experiences from working with over 
twenty companies has accumulated in a common sense, but not 
always easy to achieve way-of-working (overview Figure 1). 

 

 
Figure 1. Technology transfer model. 

A. Step 1: Problem/Issue 
This step serves two main purposes. First, get to know your 

industrial partner, their process, products and domain to the 
degree that you can credibly “speak their language” - building 
trust. Second, you need to objectively assess their product 
development process to identify challenges. The use of 
traditional empirical methods like case studies are reasonable, 
however for enabling deeper understanding a process 
assessment method is preferable where triangulation of 
different sources are enabled [8], [9],[10]. In addition the 
separation of symptoms from actual issues is central and a 
method like root-cause-analysis can enable this [11]. Light-
weight methods are recommended as time and cost are issues. 

B. Step 2: Scientific Problem Formulation 
As you have a prioritized list of challenges that need to be 

addressed, based on actual needs identified in Step 1, the 
challenges need to be packaged into researchable (relevant) 
“problems”. It is important to check related work and solutions 
already out there. Reinventing the wheel is not only 
counterproductive, but also unnecessary as you have plenty of 
challenges to explore.  

The main difficulty of this step is to ensure a continuous 
dialog with your industrial partner to assure that you stay 
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focused on relevant parts while you are expanding the problem 
to a researchable and generalizable research topic.  

C. Step 3: Candidate Solution 
Getting industry to volunteer to do an assessment is not 

trivial. But it is free, and the worst case is that they get a 
review. However, you cannot sell them problems, you have to 
turn them into solutions. A solution is often a package of 
methods, frameworks and models in combination with 
processes [12]. A solution does not nessecaraly have to be a 
completely new concept. There might be concepts out there 
you can build on, however it is central to focus on the scientific 
contribution, but more importantly, the probability of being 
able to create a scalable, usable, and useful solution. Often the 
two are the same. At this stage finding additional cases 
(industry partners) is a good investment. 

D. Step 4: Validation in Academia 
Any solution developed needs to be tested. A controlled test 

though e.g. experimentation [13] is a good idea to get input for 
initial refinement. Usually several rounds of academic 
validation is needed, with continuous refinements based on the 
results. The main challenge of this step is that a controlled 
evaluation often demands simplifying the use and application 
of the solution, as well as working scaled down. Thus this step 
should be seen as an intermediate step to real validation. 

E. Step 5: Static Validation 
Static validation involves a “controlled” series of tests, in 

industry, involving industry practitioners as subjects. It can 
take the form of workshops, experiments, test-runs where the 
solution is used and evaluated. Often this step involves training 
of practitioners and preparation of live and real cases to apply 
the solution on. This step fills two main purposes. First, the test 
and collection of feedback for refinement and change of the 
solution are central. Input in an academic environment (Step 4) 
is not adequate. More importantly, as you validate the solution 
in industry, were it is to be used later, you build trust by 
involving practitioners in the creation of refinements, and 
indirectly train them in the use of the solution.  

F. Step 6 and 7: Dynamic Validation and Release 
Given the “evidence” you collected, the trust you build, and 

the allies you made during the validation steps, the possibility 
of dynamic validation is real. The previous validation also 
enabled risk minimization for the industrial partner, as you 
have tested and re-tested, and involved practitioners in the 
activities. Without this it would be next to impossible to 
convince an industrial partner to commit to real dynamic 
validation.  

It is central to realize that this is not “faked” in any way. 
Nor is it action research [14]. This is handing over the solution 
to the industry partner, and letting them use it without any 
interference, help or assistance from the researchers. The 
practitioners have the option to not use the solution, but also 
even if they do, they might not use it in a manner you intended.  

Dynamic validation does however require a significant 
investment and preparation. Training of users, support 

documentation and tools, and other items enabling the use of 
the solution, have to be developed. Also, a plan for measuring 
the effects of the solution and how it is used are central for 
evaluation purposes [15] after the validation.  Dynamic 
validation is one of the few ways to actually test both usability 
and scalability of any solution.  
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