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Abstract: Small and medium sized firms’ businesses in rural regions typically 
address a home market and the delivery of niched products. This makes them 
exposed to business downturns, innovation is thus one way to survive and 
prosper. Small-scale product development is typically very hands-on, a sort of 
trial and error process. This experimental way is in favour for the 
implementation of innovation processes, but one challenge is the limited 
resources that firms can, or are willing to, spend on innovative work.  
A challenge is that procedures for organisational learning are lacking in the 
straightforward approach. The article describes the background and rationale 
for supporting small-scale manufacturing by introducing a support toolbox for 
early product development work. The support toolbox’s rationale is built upon 
learning cycles and communicative prototyping which may enhance innovation 
process capabilities. 
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1 Introduction 

Bringing successful products to the market is not easily executed and managed. This 
might be the reason for the engineering design disciplines to promote numerous of 
development models, such models should guide the developers throughout the process 
from ideas to product launch. The processes typically start from a defined problem, 
described in a design brief, from which the developers should generate a number of 
solutions, analyse and select the candidate one for testing and implementation  
(e.g. Khandani, 2005). The rationale for those processes is typically directed towards 
larger companies, i.e. organisations that have ample resources in respect of, for instance, 
people and time. Often, large companies have a specific department for research and 
innovation, which takes care of advances in technology and new products or services. On 
the one hand, small and medium sized firms (SMEs) do not have such resources, and as a 
consequence theory may have practical shortcomings in such a context. On the other 
hand, SMEs do have the core assets of being more flexible and quicker than large 
companies to meet changes in markets and businesses. Yet, theory states that awareness 
of product development processes is one important capability to manage change more 
coherently (Cantamessa, 2005). Many SMEs are lacking such knowledge and practice, 
due to not being able to take time from production for continuous learning and reflection. 
Instead, craftsmanship is typically a standpoint for the development activities in many 
SMEs in the northern parts of Sweden, Finland and Norway, meaning that small-scale 
manufacturing is grounded in a build and deliver approach which works to some extent. 
Small-scale is here used to highlight that the company acts on home markets and 
develops niched products or services as a sub-contractor to large companies that are 
prominent in a region. Downturns in those large companies have an effect on SMEs 
business in the region, for example when Nokia in Finland outsourced production to 
other countries most of those SMEs were out of business (Ylinenpää et al., 2013). 
Moreover, rural regions are typically characterised by few citizens and long distances to 
urban areas, this means e.g. that SMEs have scarce access to additional competence and 
expertise. A rural area in the northern Sweden can be exemplified with a place of 5000 
citizens that can be on a 300 kilometres distance from a more urban area with 86,000 
citizens, or a place with 8200 citizens and 155 micro and small companies (from 1 to  
10 employees). Typically, there are few, if any, public transportation possibilities 
between the rural places. Small-scale product development in such settings is different 
from theory and contemporary engineering design literature (Ericson et al., 2015). 
Anyhow, the build and deliver approach becomes one barrier for growth in small firms. 
The cost for the hands-on procedures can be high and the production focus may neglect 
to include innovation activities and game changing solutions, i.e. what Jacoby and 
Rodrigues (2007) categorise as an option to become a leading actor in upcoming and 
radically new markets. 
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Though, SMEs have the possibility to challenge established traditional businesses by 
disruptive innovation processes (Christensen et al., 2015). Disruptive innovation means 
that SMEs actually could be capable to target overlooked markets and customers just 
because of their lower gross margins, smaller markets and simpler products (Christensen 
et al., 2015), also highlighting that SMEs have a business that can quickly transform and 
change direction. Essential in a disruptive approach is reframing of the initial problem at 
hand and adjustments of the concepts aspiring to solve it (e.g. Wenngren, 2016). 
Concepts are here ideas and a number of plausible solutions that are bundled into a first 
version of potential product. Such initial product concept manifests alternative solutions 
and innovation opportunities but need to be further investigated and refined to serve as a 
basis for commercialisation. This type of “fuzzy” and “imprecise” work is completely 
different from the practical and concrete business-as-usual approach; consequently it is a 
hard sell for SME businesses. 

SMEs are, in the case of new development efforts, hence challenged especially by 
having limited skills in basic engineering design processes and may therefore not have 
the support tools to tackle disruptive innovation. There exist several innovations supports 
that are adapted to different contexts, while formats tailored for small-scale 
manufacturing in rural regions are rare. Such a lack is identified in the regional 
development strategy as a key concern (Örtqvist, 2015), and is also addressed in several 
research programs (regional EU funding such as Interreg and Northern Peripheral Area). 
The aim of this article is therefore to deepen the understanding of product development 
in small firms (10 to 49 employees, herein called SME). This is done to describe the 
rationale for supporting innovation in small-scale development in the rural regions of 
Northern Sweden, Finland and Norway, and to exemplify how a support toolbox for 
design thinking and low-fidelity prototyping may instil increased learning. In the 
following, we describe and present how previous studies on innovation and small-scale 
manufacturing in parallel have built up an understanding of both activities in this specific 
setting. Section 3 present previous researches in relation to our own findings from 
studying the firms’ innovation and development processes. Section 4 describes different 
strands of innovation processes that have provided input to the rationale for the suggested 
toolbox. Section 5 describes how the suggested steps inspire learning and reflection, and 
Section 6 concludes the paper. 

2 Background and research context 

The proposed rationale and theory for the support toolbox for SMEs which are accounted 
for in this article are a result of applied research in both large companies and SMEs, 
including the subsequent implementation of different types of innovation processes, tools 
and methods. Thus, builds upon empirical data from two types of longitudinal research 
efforts, here categorised as innovation processes and small-scale development. 

The innovation processes started in early 2000 with a global student project course in 
engineering design, which had companies as clients. The development of a team-based 
innovation approach was one research result from running the course and the study led 
further into the development of 40 innovation method cards. When evaluating those cards 
in both companies and courses, it was found that there was a process overview lacking, 
e.g. some guiding framework for when and where to use each method. Thus, a facilitated 
workshop format was added onto the method cards. The workshop format outlined the 
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process stages of a current state analysis, a creative stage and a synthesis stage, and 
included transition methods for how to shift from one stage to another. The format has 
been used for various development problems in industry and in organisations and is still 
in use. Between 2007 and 2009 the established format was tested and evaluated in eight 
workshops with representatives from large companies. Those workshops further 
developed the role of the facilitator as an external support to teams (Ericson and Törlind, 
2013). The workshop inclusive its methods have been implemented as training for  
25 innovation change agents in a large-global manufacturing company. The reason for 
transferring and training the approach was that those change agents should pass on their 
experiences to other colleagues. Thus, making it an organisational asset and skill. The 
innovation change agents came from e.g. Germany, France, South Korea, USA and 
Sweden. At this stage, it was realised that the approach could be simplified into 
facilitation cards describing the rationale and expected outcome of each method. This 
approach is today adapted and fully implemented in the company’s concept development 
work. 

In parallel with these studies and iterative refinement of the approaches, a simple to 
use innovation process was developed to serve as a support for freshmen as well as non-
designers. The lessons learned from previous studies were aggregated into a small 
booklet (Bergström et al., 2010) presenting a four-step process to support concept 
development, i.e. inspiration (understanding and empathising with users), immersion 
(analysis and formalisation of insights), ideation (generating ideas) and implementation 
(making concepts and learning from them). The booklet has been used as course material 
to add innovation in mechanical engineering courses, but is frequently used as a format in 
innovation contests. Citizens and students can sign up in teams to participate in those 
contests, and there is a reward for the winning team. Each of these innovation contests 
have a client, e.g. a company, a municipality or an organisation, which is paying the prize 
but also the one judging the degree of innovativeness. The client decides and presents the 
topic for the participants in the contest, and stresses that they are seeking radically new 
ideas, concepts or solutions. The participants sign a non-disclosure agreement that also 
clarifies that the client owns the outcome of their work. The contests are a full-day 
activity, approx. 9 hours and typically 5–6 teams consisting of 4–5 persons participate. 

Lessons learned from, previous efforts and from running 25 innovation contests over 
a two years period are that: 

 The transactional approach, i.e. rewards do not motivate creativity and increase 
innovation, rather it hampers “thinking outside the box”. The differences between 
the client’s description and the teams’ concepts have been marginal in all innovation 
contest cases. Yet, rewards motivate participants to sign up for the event. 

 Innovation process framework supports overview and provide guidelines, yet the 
communication of ideas and concepts seemed difficult in most of the studied cases. 
When sketches and very simple rough prototypes were used, the teams seemingly 
developed some kind of common understanding (Ericson et al., 2012). At least they 
demonstrated more vivid dialogues about the task, compared to other teams. Those 
dialogues were both about their view of the task and a number of alternative 
solutions. 

 Reframing of the task seemed to depend on whether or not the teams were searching 
for information beyond what was given from start. It may seem obvious that a 
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starting point is to search for more information, but here it was found that the 
participant’s tendencies and motivation differed. Consequently, they did either a 
narrow exploitative or a wider investigative search (Cox et al., 2014). In wider 
searchers, additional information about the users, their context, and their behaviour 
and so on, supported understanding of both the task and a variety of plausible 
solutions. Those wider searches problematised the task and prevented the team to 
jumping into a solution mood or becoming fixed on one solution too early, 
consequently teams solved some kind of “right” problem instead of just solving a 
problem. 

In parallel, with the innovation process studies, small-scale development has been studied 
in research projects in cooperation with companies. The area of application for small-
scale development is regional SMEs in the rural region of Northern Nordics (Norway, 
Finland and Sweden). These projects address: 

 between 2004–2006; integrated product development, i.e. collaboration between 
firms supported by distributed technology, 

 between 2009–2012; digital integrated manufacturing, i.e. customisation of planning 
and production processes by applying modern technology, 

 between 2012–2014; sustainable manufacturing and engineering, i.e. utilisation of 
modern technology and business driven product development, 

 between 2015–2018; innovation and industrial internet, i.e. innovation and 
digitalisation approaches for growth, 

 and, also between 2015–2018; innovation tools for SMEs product and service 
development (also including Ireland and Northern Ireland), i.e. support for SME to 
adapt and embrace new technologies and innovation. 

2.1 Research approach  

The empirical material for this paper has been gathered since 2009 and consists of both 
quantitative and qualitative data. Quantitative data has been obtained in research projects 
in which the SMEs in the region has, for example, been measured in relation to the 
degree of in-house production (e.g. Nergård et al., 2012). Thus, a number of techniques 
to obtain empirical data have been used, e.g. interviews, surveys and participatory 
observations. Also, large global companies have been part of our previous studies, the 
implementation of innovation support in those serves as a reference for understanding the 
different context in small firms. Hence, the material in this paper comes mainly from 
reflection of our dialogues, talks, participation, company interactions and implementation 
of support as it has unfolded over the years. Those reflections have in a second step of 
analysis been discussed with SMEs in recent and ongoing research projects. 

The research and projects have hence given the possibility to gain first hand insights 
into SMEs’ product and service development activities, as well as their challenges to 
integrate innovation processes in early stages. 
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3 Product development in SMEs at the northern regions 

In engineering design, the term design relates directly to a number of iterative steps taken 
to create and produce a thing, i.e. the process consisting of establishment of the task and 
its criteria, synthesis, analysis, construction, testing and evaluation (e.g. Ulrich and 
Eppinger, 2012). Melkas and Pekkarinen (2016) found that the term ‘design’ was 
misunderstood among SMEs as only related to how the product looked like (shape and 
form), and that it could contribute to the fact that SMEs are unaware of how design 
processes actually could benefit their development. Närvä et al. (2014) studied product 
development in SMEs active in Northern Finland and concluded on three different 
categories of subcontractors and their development strategies. First, a non-formal 
development process, typical for micro firms, starts from the owners’ own practical 
experiences as the foundation for planning and production of products. The SMEs are 
delimited to, e.g. discuss drawings of the ordered part, while it is the OEM, original 
equipment manufacturer, who is the channel to the end-customer. Second, a partly formal 
development process, typical for small firms, adds the starting position of understanding 
customer needs and requirements as well as testing the concepts from a user perspective. 
The interaction with the OEM may include participation in early concept development of 
the final product, thus not only the contracted part. If so, the small firm often mirrors 
some stages of the OEM product development processes. Third, a formal product 
development process adds development of prototypes and tests of both product and 
production before producing the part. Thus, showing, in comparison with theory  
(e.g. Ulrich and Eppinger, 2012), a more mature process model. The formal type is 
typically found in firms that produce their own stand-alone products (Närvä et al., 2014). 
We have in our studies found that SMEs do not know how to, or cannot get paid if 
adding production expertise onto an order, for example adjustments of drawings to 
improve production. In those cases, the CEO argues that being involved in the OEM’s 
early concept development is important and for that process awareness and skills are 
needed. The study from Närvä et al. (2014) clarifies, significant differences between 
micro, small and medium-sized firms. 

The interest in growth by finding new products and markets among SMEs depend on, 
among others, the CEO’s attitude and ambition, as well as the company’s prospects 
(Örtqvist, 2015). We have found reasons for the type of attitudes that relate to growth in 
interviews with SMEs from the Northern Nordics (Sweden 7 respondents, Finland  
5 respondents and Norway 6 respondents), for example CEOs express that “I do not want 
to become bigger than we are right now”. Simultaneously, we have found that SMEs 
often diversify instead, i.e. start up new firms for new types of businesses. This seems to 
relate to the social responsibility that some rural SMEs undertake, i.e. the CEOs ensure 
that there are jobs for the staff by growing slowly and balance the production over the 
whole year. Also, in line with this finding, CEOs mention the firm as a key player in the 
area’s ecosystem. For example, investment in yet another robot cell could increase the 
production rate, but could also be the cause for one person, which they are familiar with, 
to lose the job. Here, some CEOs weight production time against a social responsibility 
for the area. Upon questions about the company’s business prospects the CEOs state that 
“We know what to do and how to do it”, also concluding that they “know their home 
markets very well”. In contrast to Närvä et al. (2014), we have found that SMEs that act 
on a home market knows their customers very well, maybe too well. Thereby, they may  
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stay with niched products and their role as sub-suppliers, which, in turn, prevents 
exploiting innovation opportunities. To sum up, there are a number of issues that make 
product innovation, improvements and refinement difficult in SMEs. 

Ideation, or idea generation, is a starting point for finding new solutions. Many 
different ideas include insights for a solution for a particular design problem. Design 
thinking and innovation starts from creating as many ideas as possible (e.g. Brown, 
2008). This activity is suggested to be done in teams (Steinert and Leifer, 2012). If so, 
each person can build on other persons’ ideas and hence progress both maturity and 
quality of the initial thought. In large companies, management of ideas is a core 
innovation effort, and suggestion boxes are often used for this. Over time, these boxes 
have become web-based, being a digital management system for collecting, storing and 
disseminating ideas (e.g. Björk et al., 2014). Nowadays, leaps in technologies, social 
media, apps and similar may take the digital versions far beyond traditional idea 
management. Björk et al. (2014) highlight, first, that staff are not easily motivated to 
come up with ideas and the thought of giving them away to the organisation, second, that 
just because a firm can capture ideas it does not mean that they can make a business out 
of them, and third, that capturing and making use of ideas are difficult when there are 
opposing perspectives between those creating ideas and those implementing it in 
business. Yet, differences in views, expertise, experiences and so forth create the 
“tension” that is needed for innovation activities. Introducing new web-based tools or 
systems established on information technologies is not solely a remedy for better 
innovative capacity in a company. Digital innovation supports tools often miss the 
dynamics of collective idea generation activities, thus neglects the fundamental driver for 
innovation efforts. Björk et al. (2014) conclude that the foremost challenge is the 
emergence of a truly collaborative organisational culture, therefore keeping energy and 
engagement alive is the next critical task. While large companies often have an 
innovation unit or designated working time for coming up with ‘just’ ideas, we have 
found that SMEs, when describing their innovation activities, commonly describe the 
combination of a solution and a business model. This may be interpreted simply as an 
attitude of ‘if there is no business, there will be no idea generation either’. Such mind-set 
is, according to theory, a huge barrier since innovation practises naturally cannot describe 
or measure the outcome before it is done. Another interpretation may be that SMEs, have 
limited resources and cannot allocate time on strategic innovation work. On the topic of 
implementing digital idea management support, we have found that SMEs are struggling 
with digitalisation mainly for production issues. They describe their digitalisation efforts 
to be either something you have to do to survive or something you will do anyway, i.e. 
either on an enforced or on a voluntary basis. 

4 Development and innovation activities: a theoretical view 

Sheppard (2003) describes the thinking activities of engineers as ‘scope’, ‘generate’, 
‘evaluate’, and ‘realise ideas’. Such description may direct the thinking only to relate to 
the product at hand. Brown (2008) describes design thinking in three iterative stages, i.e. 
‘inspiration’, ‘ideation’ and ‘implementation’. Dym et al. (2005) describe the logics of 
design thinking as a divergent-convergent questioning, thus a type of explorative inquiry 
that are both systematic (structured and organised) and systemic (holistic). And, they 
further explain that practice and research gain from staying in touch with each other. If 
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so, there will be a better understanding of how people are doing design and development 
work, and also a better understanding of how to train designers and developers. 
Nevertheless, the design process is described as a complex cognitive progression, not 
only addressing the artefact, but also a guide to enlighten the designer or developer that 
she/he is not the end user of the product. Products are designed for someone else rather 
than the developers themselves. Users, stakeholders, customers, clients are the persons 
whose needs should be fulfilled by the solution. Brown (2008, p.87) thus stresses 
empathy (to see the world from multiple perspectives), integrative thinking (to see all the 
salient and contradictory aspects of a problem), optimism (there is always one solution 
that can be better than the existing ones), experimentalism (explore constraints, find new 
directions) and collaboration (seek experiences in more than one discipline) as core 
development skills. Dym et al. (2005) elaborates on the characteristics of design thinking 
as closely related to the professional abilities to; tolerate ambiguity, focus on the big 
picture, handle uncertainty, thinking together in a team’s social process, make decisions 
and to communicate in all types of design languages (p.104). The several languages or 
representations in design activities are (p.108); verbal or textual statements (e.g. 
descriptions, documents), graphical representation (e.g. sketches, renderings, drawings), 
shape grammar (e.g. rules of syntax), mathematical or analytical models (e.g. function, 
behaviour, physical principles), and numbers (discrete-valued information, algorithms, 
parameters). Later studies propose also face expressions and body language as a language 
for concept development, and in particular new product development (e.g. Sonalkar et al., 
2013). 

Design-build-test is an iterative approach applied not only to the development of a 
product, but also to increase motivation and improve understanding of non-technical 
skills, like teamwork and communication (Malmqvist et al., 2004). There is thus a close 
link to innovation activities which are best conducted in teams (e.g. Brown, 2008; 
Steinert and Leifer, 2012). Innovations, as is also design thinking, are suggested to be 
cross-disciplinary, consequently also increasing different views of the task at hand. Of 
course, freshmen, but also professionals, have to train such ambiguous practices (Dym  
et al., 2005). Design thinking, which is grounded in various types of prototyping to 
progress the ideas into concepts (e.g. Dym et al., 2005; Brown, 2008), also supports 
reframing of the design task in the light of customers’ unmet needs (e.g. Patnaik and 
Becker, 1999). Accordingly, innovation support should train developers to change 
perspectives and to see other or additional dimensions of the task at hand. Design-build-
test approach is closely related to CDIO – Conceive, Design, Implement and Operate 
(Crawley, 2002), which can be described as a learning cycle for problem-based learning 
in engineering. One reason for implementing CDIO into engineering education is that the 
role of being an engineer, nowadays, is often a career path built upon leading innovation, 
but most of all to take on the role as an entrepreneur (Crawley et al., 2011).  

Commonly, three elements are suggested as an initial ground for analysing different 
perspectives, motivations and rewards in collaborative work. The element ‘competence’ 
represents a reflection on available knowledge and experiences, meaning that 
shortcomings in leadership, communication skills, allies, markets and alike need to be 
considered, alongside with the gaps in technical expertise. In short, capabilities that the 
whole company actually have or have not. The category ‘compliance’ represents an 
investigation of the challenge, yet seen as an opportunity, and ‘change’ represents 
modifications of conventions, strategy and alike (e.g. Davenport and Prusak, 1998; 
Nidumolu et al., 2009). These elements are, if seen as single-loop, double-loop and 
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triple-loop learning (e.g. Argyris and Schön, 1974) not fixed in order but occur 
iteratively. Simply, single-loop is to follow procedures when solving all kinds of 
problems, double-loop is to ensure that the problems will not recur, and triple-loop is to 
connect beliefs and values to the activities. If triple-loop is applied, firms can avoid 
merely correcting actions in relation to the outcome, which often manifests business-as-
usual, and instead stimulate adjustments of procedures and motivate improvements of the 
whole product development process. To put it in simple word, it is the choices made 
every day in a company that progress the business, but it is the learning from those 
decisions that drives changes (Collis, 2016). 

The Deming’ plan-do-check-act learning cycle (PDCA, also known as plan-do-study-
act, PDSA) prescribes an iterative learning process. Starting with ‘plan’ which means to 
study the existing situation to identify and analyse it, as well as suggest solutions for it, 
‘do’ which means to piloting small-scale tests and ‘check’ which means to gather, 
analyse and evaluate the collected data and information. If ‘check’ indicates that the 
solution is not ok for the chosen problem, iteration back to plan is necessary. If found ok, 
the solution should be assessed in terms of whether or not it is an improvement. Finally, 
if the solution improves the situation it can be accepted yet iterate back to plan to also 
advance the process. This cyclic approach ensures continuous enhancement of the work 
and activities. Meiling et al. (2014) exemplify the learning cycle on cases from SMEs 
and conclude that the method works very well also in less industrialised manufacturing 
firms. In those cases, the development project’s problems and reasons could be easily 
identified, well worth noting is that the continuous improvement in the study from 
Meiling et al. (2014), was related to artefacts. In that case, the plan stage was suggested 
to describe the problem precisely, and the check stage should observe whether or not the 
measures taken had the effect that was sought for. Taylor et al. (2013) studied learning 
cycles on cases from healthcare describe the complexity of the method in particular how 
to interpret the results from check or study. In the case presented by Taylor et al. (2013), 
the method started by the question “what are we trying to accomplish?”, while it was 
found that complex social systems are ‘alive” and change dynamically over time in 
predictable, but also unpredictable ways. A key concern here is that ‘improvement’ 
could, and probably should, be interpreted differently when it is related to people’s needs 
and the enhancement of a socio-technical system. 

5 Create, build, test and learn: innovation support for SMEs 

In sum, the insights from research have inspired the design of a mobile unit, or toolbox, 
for innovation supports particularly developed to aid SMEs’ early innovation processes. 
The rationale for offering innovation supports as a mobile unit is that SMEs rarely can 
come to the University for training, for example, long distances from the firm to the 
university being one reason; time off from the company is another one. The in-situ 
approach enables staff to take part in the activities, or at least, out of sheer curiosity, they 
have the possibility to drop in to the workshop when it is conducted at the company. 
Also, students are invited to sign up for participation in the workshop, thus adding 
competences that the company benefits from. The supports toolbox is called Create, 
Build, Test and Learn, CBTL after its iterative learning approach, and it is, so far, 
facilitated by researchers. The phases included in CBTL are: 
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1 Create: instead of using the term ‘design’ which is often misunderstood among 
SMEs (e.g. Melkas and Pakkarinen, 2016) the starting position is create. In this 
stage, the assumptions are challenged, and different aspects of the problem are 
investigated (e.g. integrative thinking from Brown (2008)). This phase can take off 
from analysing and modifying existing solutions, but also from an open innovation 
possibility, so-called open-ended task. The phase includes activities to either 
understand the exiting solution in relation to its users/customer, or by understanding 
the open-ended task in relation to its context and potential users. Anyway, the 
customers’ problems with the existing solution or the customers’ unmet needs are 
central (e.g. Patnaik and Becker, 1999). 

2 Build: experimentalism and optimism, i.e. that each idea can be improved and that 
there is always a better solution (e.g. Brown, 2008) guide this phase. The 
experimenting activities explore constraints and find new possibilities. The team’s 
communication is here enriched by using different types of prototyping, i.e. 
following the design thinking rationale. In a first iteration, the team could make 
rough manifestations representing their ideas such as sketches and mock-ups but also 
by using body language or playing out a skit. In later iterations, or if the process 
started from existing solutions, the design language becomes more precise towards a 
candidate solution. Thus, using for example analytical 3D models to display function 
and physical principles. (e.g. Dym et al., 2005; Sonalkar et al., 2013). 

3 Test: this phase addresses the three elements of competence, compliance and change 
by demonstrating the concepts, i.e. the various prototypes. That is, the team assess 
which technical knowledge gaps that exist, what markets that are possible for the 
suggested solution. The team compare this with the intentions from the create phase 
and investigate if there is compliance with the initial challenge. Also, the team tests 
what modifications that could be done to improve the solution (e.g. Davenport and 
Prusak, 1998; Nidumolu et al., 2009). 

4 Learn: this phase follows the rational of PDCA by literally taking a step back and 
reflecting on the whole process. The room in which the activities take place will at 
this phase be filled with indications of the activities from the phases 1–3, e.g. Post-
its, sketches, props used for skits and prototypes, this enable a visual overview of the 
process. Thus, questions like ‘what was the intentions from start?’, ‘how did we 
progress the ideas?’ ‘What went wrong, or what was successful?’ and if another 
iteration is needed, ‘what steps do we need to take to improve the work?’ 

The mobile unit contains physical tools, for example precision tools including a simple 
3D scanner and 3D pen, but also a 3D printer, electronic materials as open-source 
electronic Arduino sets, as well as standard tools like electric screwdriver, hammer and 
other hand-held tools that are useful for prototyping in materials like plastic and wood. 
Also, a portable laser cutting tool adds the possibility to quickly make more sophisticated 
prototypes in plastic, wood and cardboard. 

The CBTL rationale and toolbox have been evaluated in pilot studies with companies 
as clients. Lessons learned from the study are that the CEO may be best in the role as a 
problem owner, coming into the process for formative feedback addressing business 
opportunities, or to rank the candidate concepts for further development. Teams may 
become fixated of their own ideas and become blind for the ideas’ drawbacks. This is 
also a reason for this type of workshop to be facilitated by someone outside the team. 
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Here we have found that this type of participatory approaches also allows SMEs to learn 
how to collaborate with applied researchers, and practically assess the value of 
cooperation with universities. Seemingly, the experimental style matches contemporary 
product development activities, but could also be important to inspire a collaborative 
organisational culture as suggested by Björk et al. (2014). A takeaway from the 
innovation support toolbox evaluation has been expressed by the companies as better 
insights into a quick and snappy method to think-outside-the box. Commonly, this is 
regarded as not operational in their everyday context. Another takeaway is that the 
companies appreciate the approach to reframe the initial problem and to confront ideas, 
thus gaining an in-depth understanding of the task at hand. 

6 Future studies and refinements 

We have in our research efforts strived to develop and implement support tools that 
bridges ideas and businesses, simultaneously train team-based innovation. One such tool 
is CBTL. The longitudinal studies have increased our understanding of innovation 
supports, while most of those insights are embedded in our experiences and competence 
as facilitators of workshops and alike. The CBTL toolbox is thus one attempt to hand 
over our insights to others, therefore this article presents the reasoning. The participatory 
mode makes SMEs active in research and innovation, not just as interviewees but in 
mutual reflective work. The learning process embedded in the interactions with the 
physical or visual prototypes allows for an agile approach where fast experimentation 
including failures serves as a basis for reflection. We have found indications that the 
process increased communication skills about ideas, e.g. compared to our earlier format 
of innovation workshops the participants showed here a progress in their ideas when 
following the CBTL rationale. 

The suggested learning approach may strengthen the premise that communicative 
prototyping is a key to more innovative processes. Nevertheless, at least two implications 
for implementing theory in practice can be mentioned. Firstly, in the case of small firms’ 
innovation a substantial burden of the work will be on an external facilitator. As 
mentioned, these types of innovation activities are often not part of small manufacturing 
firm’s core competences, which means that training will be vital. Second, allocating time 
for issues like creativity and innovative thinking is another limited resource in small 
firms. Therefore, SMEs often insist on before-handed information of the outcome of 
these activities. This is, of course, not easily done since innovation actually is to 
investigate an unknown situation. Nevertheless, practical activities in collaboration with 
SMEs might be one way to enable changes in attitudes towards new product development 
and innovation. 
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