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Sammanfattning
Syfte 
Syftet med denna uppsats var att identifiera begränsningarna som företag i tidigt skede stöter på 

vid involvering av användare i produktutvecklingsprocessen. De huvudsakliga begränsningarna 

för användarcentrerad design samt på vilka sätt dessa kan arbetas runt presenteras och diskuteras. 

Ett ramverk för effektiva samarbeten med användare presenteras, vilket företag som befinner sig i 

ett tidigt skede kan följa för att skapa innovativa teknikprodukter. 

Design/metod 
Denna studie har till största del genomförts i form av ett flertal praktiska experiment där användare 

deltagit och bidragit till nya produktkoncept på Shortcut Labs som är en svensk startup. 

Tillvägagångssättet skedde enligt s.k. ’black box testing’ där ingen klar hypotes användes för varje 

experiment utan datan från varje steg kom till användning vid planeringen av nästa. 

Resultat 
Studien visar att många av begränsningarna för användarcentrerad design som identifierats i 

tidigare forskning och litteratur gäller även för ett företag i tidigt skede. Därtill tyddliggörs varför 

’lead user’-metoden innebär vissa svårigheter för unga tillverkande företag av 

konsumentprodukter. Ramverket som presenteras som ett resultat av de utförda experimenten är 

en steg-för-steg guide som ett tillverkande företag i tidigt skede kan följa för att effektivt dra nytta 

av de olika typer av användare som kan involveras i en produktutvecklingsprocess. 

Avgränsningar/konsekvenser 
Tidsramen och omfattningen av studien innebar att det presenterade ramverket endast är framtaget 

för produktutvecklingsprocessens initiala faser; idégenerering samt konceptutvecklingsfaserna. 

Den begränsade urvalsgruppen samt mindre mängden av användare kan ha bidragit till 

snedvridning av insamlad data. Bland utvecklingsmöjligheter för forskning i ämnet föreslås en 

fortsättning på studien genom produktutvecklingens alla faser inklusive produktlansering. 

Originalitet/värde 
Marknaden för IoT-relaterade produkter är fortfarande i sin linda. Studien birdrar till existerande 

forskning kring användarinvolvering genom att belysa hur detta fungerar för företag i tidiga skeden 

inom marknaden för sakernas internet. Genomförandet beskrivs ur utvecklingsteamets perspektiv 

för att se hur man kan skapa innovativa produkter som möter en allt mer krävande användare 

hårdare marknad. 

Sökord: användarinvolvering, användarcentrerad design, ramverk, sakernas internet 
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Abstract
Purpose 
The purpose of this thesis was to identify what limitations early stage companies face when 

involving users in a new product development process. The main limitations of a user centered 

design approach are stated and solutions or modifications to these limitations are suggested and 

discussed. A framework that incorporates the proposed solutions was produced that suggests an 

outline for an effective process that early stage companies can follow if they aim to create 

innovative products for the IoT market. 

Design/methodology/approach 
The research was conducted by first hand experimental research involving users to produce a new 

product concept at Shortcut Labs, an early stage ‘startup’ company. The experimental ‘black box 

testing’ approach used was necessary as it allowed the authors to perform experimental studies, 

based on a non-hypothetical question, to determine the motivation for the next stage. 

Findings 
The research conducted found that many of the previously identified limitations of a user centered 

design approach held true in an early stage company. In addition, key sections of the lead user 

method are not applicable in an early stage consumer product company due to the market area and 

substantial resource requirements. The framework produced as a result of the experimental 

approach proposes a step by step guide in which consumer orientated early stage companies can 

follow to effectively leverage the inputs from multiple types of users when undertaking an NPD 

project. 

Research limitations/implications 
The limited sample size and locality bias of the involved users was a constraint. Furthermore, the 

timeframe and scope of the thesis meant that this framework is only applicable during the ideation 

and concept development stages. Further work is required to establish how to effectively involve 

users through the remaining phases until product launch. 

Originality/value 
The IoT market in which this thesis was conducted is rapidly developing and still in its infancy. 

Little previous work had been conducted in user involvement specifically for early stage 

companies or this market. The study looks through the lens of a project development team in order 

to provide insights to better develop innovative products that meet the needs of an ever more 

demanding user.  
Keywords: user involvement, UCD, user centered design, lead user method, process, IoT, internet of things 



NOMENCLATURE 
Abbreviations

BLE Bluetooth low energy 

CEO Chief executive officer 

CTO Chief technology officer 

IOT Internet of Things 

IP Intellectual property 

KPI Key performance indicator 

KTH Kungliga Tekniska Högskolan 

MNC Multinational corporation 

NDA Non-disclosure agreement 

NIH Not invented here 

NPD New product development 

PDP Product development process 

R&D Research and development 

ROI Return on investment 

UX User experience  

VR Virtual reality 

Note: 

The terms “smart products”, “smart things”, “smart devices” and “IoT” are often used in the same 

context since the main idea of IoT is to recognize, connect to, access and control independent 

products around us. 
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1. INTRODUCTION 
 

This chapter states the purpose of the research and the problem that it aims to solve. A brief 

background on the topic is included as well as the limitations faced and reading suggestions for 

this report. 

1.1. Background  

The importance for organisations to remain agile, i.e. their ability to adapt to unforeseen changes, 

is vital to ensure a competitive advantage and has become increasingly important in the wake of 

globalisation and rapid technological developments (Alzoubi et al., 2011). The recent rise of ‘The 

Internet of Things’ (IoT) has only emphasised the technological uncertainty that organisations 

face. Many companies have released smart products to capitalise on this new IoT market, or plan 

to update existing products so that they become IoT enabled. As such organisations, both large 

and small, must develop clear innovation strategies that they can employ to remain competitive 

and establish themselves as key players in this rapidly evolving market.  

 

Innovation strategy is a broad term that can be attributed to many areas including the product; 

configuration, offering and experience. By carefully understanding the competitive landscape of 

IoT organisations are able to focus their efforts into the most rewarding innovation areas. The 

graph below, Figure 1, shows the average investment organisations made on innovation efforts 

against the return on investment (ROI) that was achieved in the USA between 1994-2004.  

 

 
Figure 1. The ROI against investment in different innovation areas (Bengt Järrehult, KTH) 

 

Figure 1 shows that typically the largest investments in a product development project fall under 

the ‘product performance’ and ‘product system’ areas, both within the product offering category. 

Investments in this category have a substantially lower ROI than that of the configuration or 
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experience category. By tailoring the innovation efforts into the higher return areas substantial 

ROI can be achieved.  

 

Incorporating users into the product development process is one such innovation which invests in 

building customer/user engagement, categorised within the ‘network’ area of configuration from 

Figure 1. This is especially relevant as IoT devices offer totally new user values thanks to their 

connectedness (The Nielsen Company, 2014).  

 

Any type of company, from startups to industry giants, can benefit from user innovation strategies 

that incorporate external individuals such as partners, suppliers and end users in the innovation 

process (Keinz, 2012). The information and ideas collected through involving capable users not 

only improves the quality of the outcome but also aids the firms decision-making. User insights 

help innovating companies to bring forward more radical ideas, select the concepts most relevant 

to the market and set the correct priorities (Pitta & Franzak, 1996, Lettl, 2007). User needs are 

more important than ever and Teece (2010) identified that customers must be placed at the center 

of product development processes as this new IoT environment has amplified the need to consider 

not only how to address customer needs more astutely, but also how to capture value from 

providing new products and services. 

1.2. Problematisation 

Organisations that lack a clear innovation strategy or technique can potentially suffer from high 

development costs, delayed product launches and ultimately the failure to address a market need 

(Schilling, 2013). Early stage companies, such as startups, are most at risk of failing to demonstrate 

an effective innovation strategy due to limited resources or company culture and the areas of 

innovation that they may typically focus on, i.e. the product offering, often do not produce the 

highest ROI.  

 

There are methods that have been developed, such as the ‘Lean Startup’ approach by Eric Ries 

(2011) which draws upon the agility that small companies typically possess. In particular, the 

approach dictates that all companies will fail at some point, so fail fast. This method however is 

much better suited to software based IoT products and companies operating in the software sector 

and is maybe not so viable for hardware solutions. Also agility is not guaranteed just because a 

company is small or early stage. It still requires planning and a culture to support it and for that 

reason some larger multinational companies (MNC’s) may be more agile in certain respects due 

to their close relationships with their customers and the structure and tools in place to react to their 

needs.  

 

Extensive research has been conducted to show the benefits that a user innovation strategy can 

provide to an organisation, especially when involving lead users and consumer users (von Hippel, 

2005; Lettl 2007; Keinz, 2012; Lillen, 2002; Urban, 1988; Enkel et al., 2005; Mital et al., 2014). 

What is unclear in all of these studies however is what methods of a user innovation strategy are 

most applicable to an early stage company. What limitations do early stage companies face when 

trying to implement a user centered design approach when developing new products aimed at the 

IoT market?  
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1.3. Purpose 

The research conducted during this thesis will try to identify what limitations early stage 

companies face when involving users in a NPD process. In particular, the research will ensure that 

the main limitations of a user centered design approach are highlighted and solutions or 

modifications to these limitations suggested and discussed. A framework guide will be produced 

that will suggest an effective process that early stage companies can follow if they aim to create 

innovative products for the IoT market. 

 

This will be done by conducting first hand experimental research involving users to produce a new 

product concept at Shortcut Labs, an early stage ‘startup’ company. This will result in both an 

innovative product and a guide that Shortcut Labs and other early stage companies can follow if 

they aim to develop their innovation strategies.  

1.4. Delimitations 

The concepts put forth by this project should align with the company mission and values. Market 

research done by the company prior to the thesis determines the target markets that the developed 

concept should be aimed towards. 

 

The timeframe of 20 weeks to carry out this project at hand also limits the number of lead users 

that can be included since aligning interests and scheduling meetings in the appropriate stages of 

the project can be an issue. 

 

Due to the stated timeframe, this thesis only investigates user involvement in the early phases of 

product development, i.e. idea generation and concept development. The phases of concept testing 

and further product development and product launch are not explored. 

 

During the framing of this project Shortcut Labs explicitly required that the outcome should result 

in bringing forward more radical ideas rather than just incremental improvements of the current 

product. Successful radical innovations would enable the company to stay ahead of competition. 

On the other hand, aiming to develop radical innovations together with external partners such as 

lead users could limit the amount of potential lead users since some might instead be looking for 

products that are market ready by being more familiar to the mass market and less radical.  

 

  



 

 

 

 

4 

 

1.5. Disposition 

Introduction 

This chapter states the purpose of the research and the problem that it aims to solve. A 

brief background on the topic is included as well as the limitations faced and reading 

suggestions for this report. 

 

Frame of reference 

The theory presented in the following chapter summarises the key knowledge and previous 

research that has been conducted in the areas of product development, user centered 

design, types of users, innovation and IoT. It specifically focuses on the different types of 

users that can and should be involved in a product development process, how to involve 

them and the problems that typically occur when applying user centered design 

philosophies. 

 

Methodology 

This chapter discusses the research setting and gives a background on the company and 

the industry that the thesis is conducted at. Further, the approach chosen for conducting 

the thesis is described and all the methods used to collect data are introduced. 

 

Empirical Studies & Results 

In this chapter, user involvement during the early phases of a product development process 

are conducted and explored according to the method proposed in chapter 3.5. It is 

recommended that this chapter to be read from beginning to end since insights gained in 

one stage affected the decisions made in the following stage. 

 

Analysis 

The findings analysed in the following chapter are derived from the empirical study 

performed and highlight both the advantages and the limitations that each type of user can 

have on a NPD process. The limitations presented are subsequently linked to the literature 

and either verify or disprove the previous research on user involvement.  

 

Discussion 

In the following chapter the difficulties involving users during the authors own 

experimental research are discussed. Subsequently a suggested framework is presented 

which aims to provide an early stage company with a comprehensive user involvement 

method that should reduce the limitations identified. The suitability of the proposed 

framework is also discussed. 

 

Conclusion 

A conclusion of the experimental work conducted is presented. Further work is then 

proposed which should be conducted to examine the validity of the framework and to build 

upon it to make it applicable for the whole product development process from ideation to 

market launch. 
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2. FRAME OF REFERENCE 
 

The theory presented in the following chapter summarises the key knowledge and previous 

research that has been conducted in the areas of product development, user centered design, types 

of users, innovation and IoT. It specifically focuses on the different types of users that can and 

should be involved in a product development process, how to involve them and the problems that 

typically occur when applying user centered design philosophies. 

2.1. User needs 

A solid understanding of user needs is a prerequisite for developing a successful user experience. 

Simply put, a product or service that users don’t need will not be used (Stickdorn & Schneider, 

2011). Kraft (2012) suggests to distinguish between three different types of user needs; immediate 

user needs, perceived user needs, and latent user needs. What these mean according to Kraft (2012) 

are presented below:  

 

Immediate user needs 

 Immediate user needs are needs that users have here and now and usually are easy to 

imagine and to express. Often these needs tell what the users expect. Examples: “I want a 

device that has Wi-Fi”, “I want a device that makes me feel safe during late night walks” 

or “I expect the device to have a battery life of 1 week minimum”.  

 

Perceived user needs 

 Perceived user needs refer to what the users expect your product to solve, based on false 

premises. These are often superficial and created through hype and marketing campaigns, 

to make users believe that they have a need for a certain product or service. Superficial 

user feelings are not something to aim for as this may lead to disappointed users whose 

first impressions are not matched with their expectations. 

 

Latent user needs 

 Latent user needs can both be the needs that the user has but cannot imagine or express and 

needs that the user yet does not have. Latent needs are seldom expressed by the user but 

instead identified by an observer through observations or interviews (exceptions are found 

in lead users who might have a better insight into new solutions, as discussed in section 

2.4). Even though the user may think a product works fine, by identifying issues in how 

the user interacts with and uses it, observers might realise issues that the users themselves 

don’t realise they have. In that way, new solutions can be developed to create an improved 

user experience.  

2.2. Evolution of product development 

It is generally accepted that the process known as ‘product development’ focuses on the 

conceptualisation, design, production and sales of a product or service. To achieve this, it is vital 

that the needs of the users within a target market are understood and the information from these 

markets is used in combination with the business strategy to successfully launch a product (Mital 

et al., 2014).  
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Historically companies have relied on a combination of intuition and a technology push approach 

when innovating and this, up until recently, has remained relatively unchanged. The locus of effort 

was internal, where the majority of the development was conducted away from the user or 

consumer. Users were typically only involved during the later stages of the development process 

to assess prototypes and or to evaluate the market reaction and as such were rarely involved 

throughout the entire process (Lettl, 2007). Using this approach firms often found it hard to get the 

design right the first time. This often results in costly product failures or significantly increased 

time to market due to the emphasis being placed on the product and firms treating user insights as 

secondary, dependant variables (McGuiness, 1990). Buurman (1997) found that in some 

competitive markets only 1 or 2% of all ideas for innovative products finally result in a product 

being successfully introduced into the market. 

 

According to Keinz (2012) and Sanders (2002), significant changes in the design of organisations 

and the methods that they employ to innovate are being noticed. It is evident that a fundamental 

change is occurring in which firms are adopting a radically new approach by embracing a more 

user centered approach that encourages open innovation, moving away from the outdated producer 

centered internal innovation processes where the firm was designing for the users to one which the 

firm designs with the users. As can be seen in Table 1, summarising the work of Veryzer (2005), 

these shifts towards a user centered approach offer numerous advantages in comparison to the 

traditional approach. Instead of firstly creating technology and subsequently searching for the 

customers, companies who apply a UCD approach will work in multidisciplinary teams with end 

users to have a more specific focus on the customer, competition and market conditions. This 

allows for the development of user driven products technology that often have a customer base 

pre-established. In addition, the products developed will improve the user experience due to this 

focus on the customer and give insights into the types of products that future customer may also 

require. A driving factor behind this shift is the advancements in the communication channels 

available to firms. Changes in the type of access firms have to their users with tools that aid 

connectivity has radicalised the traditional approach (Keinz, 2012), allowing for multiple data 

sources to aid, inspire and drive the innovation.  

 

Traditional approach User centered approach 

Technology driven User driven 

Limited multidisciplinary cooperation Multidisciplinary cooperation 

No specialisation on user experience Specialisation on user experience 

Some competitive focus Focus on competition 

Limited focus on user measurement Main focus on user measurement 

Focus on current customers Focus on current and future customers 

Table 1. Traditional PD vs User Centered PD. Summarised from Veryzer (2005). 

 

Sanders (2002) suggested that there is a noticeable attitude shift towards upending the traditional 

approach and proposed that users can provide valuable insights at almost every stage of the 

development process, as long as they are given the appropriate tools to express themselves. 
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Companies are looking to change their internal processes to try and strategically differentiate 

themselves from the competition but also to reduce the failure rate of new products.  

 

Firms are finding that once a technology matures, users are no longer satisfied with incremental 

changes and little value can be gained from incremental innovation. The result of this is that users 

look for a radically new experience. To understand these demands Sanders and Stappers (2008) 

state that firms are forced to look outside of the product to the user and his/her context. This is 

only becoming more evident now that more products are ‘smart’, in the sense that they combine 

mechanics, electronics and software to satisfy customer needs (Buurman, 1997). 

2.3. Innovation 

Innovation is an iterative process ignited by new market or service opportunities for a novel 

technology based invention. The process commonly leads to development, production and 

marketing tasks which aim to achieve commercial success on the invention (Garcia, 2001). 

Innovation must leverage new ideas (or new ways of using old ideas) and bring added value to the 

users. Neff & Moss (2011) claim that the term today, to a wide extent, has been misused by 

companies and advertising agencies when simply repackaging old technologies that fail to deliver 

additional user value.  

 

Research and literature often distinguish between radical and incremental innovations, which is a 

way of answering the question of what kind of innovation one is dealing with (Crossan & Apaydin, 

2010). Incremental innovations are those that enhance, modify, or refine the benefits and 

performance of existing products or services. The level of newness is relatively low, making the 

innovation characterisable as high predictability and lower risk (Hartmann, 2014). Radical 

innovations, often called breakthrough or revolutionary innovations, on the other hand have a high 

degree of newness. These innovations can create new demands previously unrecognised by 

consumers, and by that have the ability to change the structure of markets, create new markets and 

make existing products obsolete (Garcia & Calantone, 2002). 

2.4. Users in the design process (user centered design) 

Companies that strategically incorporate users, in a systematic way during the development 

process are more likely to gain competitive advantages (He & Yu, 2010). Users should be seen as 

an important source of creative ideas for new products and services since research shows that users 

are in many cases the ones first to develop new products, both in the industrial and consumer realm 

(von Hippel, 2005). Users are to be learned from and their ideas are tools to help understand their 

wishes, needs and expectations (Magnusson, 2003) in order to come up with more useful and 

useable products (Buurman, 1997). The risks of involving users into the design process should 

weighed against the risk of producing a non-market driven product that is not valued by users 

(Enkel et al., 2005).  

 

A proven way of developing products valued by consumers is to involve them in the idea-

generation phase and continue throughout the whole product development process. Boundary 

spanning teams of internal team members, consumers and non-consumers, e.g. suppliers, retailers, 

are useful to gather fresh perspectives according to Pitta & Franzak (1996). Involvement of users 

can be seen as an extension to the cross functional team that many companies utilise when 

developing new products. 
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As explored by Magnusson (2003), users on average contribute ideas that are more valuable and 

more original. The benefits of collaborating with users in an iterative manner during the 

development process are reduced development costs, shortened development time which are key 

as the speed at which a product makes it to market can significantly reduce the return on investment 

(Mital et al., 2014) and increased productivity (Al-Zu’bi et al., 2012). User’s ideas can be used as 

direct input into the design process and to be built on. If the ideas aren’t feasible at first sight, they 

can still serve as inspiration and triggers for the design team and lead to out-of-the-box ideas.  

 

Novelty and creative thoughts are fundamental for producing better products and should be seen 

as the foundation that lets technology move forward (Berglund, 2009). The positive effects of 

involving users in the design process are evident. Including them specifically in the early stages 

of product design can result in novel concepts, as discussed by Wilkinson (2014). In times of ever 

increasing competition on a globalised marketspace user involvement will not only help to 

compete with shorter development time and lower costs but also differentiate the company from 

its rivals by offering an improved user experience. This facilitates the new product's success. In 

fact it has been proven to increase new product success (von Hippel & Urban, 1988), especially 

when involving financially attractive customers, who share characteristics with lead users (as 

explained in section 2.4), The greatest benefits will be realised if the customer involvement 

intensity is the highest in the early idea generation and concept development stages and in the 

prototype testing stage as these are the phases in which the customer can bring valuable 

information to the table (Homburg & Gruner, 2000). 

2.5. Lead users 

Lead users are the ones ahead of the general marketplace. They have a leading edge position in 

terms of crucial market trends and have accumulated vital insights through real world experience 

(Keinz, 2012; von Hippel, 1986). Lead users are also innovative users according to Bogers et al. 

(2010), since they are motivated to participate and initiate innovative activities since they are likely 

to benefit from the innovative solutions that fulfil their needs. Finally lead users have a unique 

combination of characteristics since they can be both customers and experts at the same time (Al-

Zu’bi et al., 2012). They opinions and needs are highly sought, especially when market needs are 

constantly evolving. In industries and fields based around new consumer technology products this 

evolution is occurring at an unprecedented pace. 

 

Involving lead users in the innovation process is a way for producers to be proactive with respect 

to their mass market user base of tomorrow since lead users face the needs that the mass market 

will face in months or years later (Lilien, 2002). Identification of problems and development of 

solutions in conjunction with lead users results in manufacturers being more likely create 

breakthrough products that the larger market segments will be asking for in the future. Research 

shows that concepts developed with and tested by lead-users are later more likely to be accepted 

and valued by early adopters and typical users in their respective target markets (Herstatt & von 

Hippel 1992). When compared to producers, lead-users can develop fundamentally novel 

innovations thanks to their unique understanding of their environment and situation (Lüthje et al., 

2005; von Hippel & Urban, 1988).   

 

Lilien (2002) states that ideas developed by involving lead users are found to be strategically more 

important than others. This is attributed to the fact that their ideas are more novel and thereby 
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address unknown customer needs, resulting in higher a market share. Additionally, lead users also 

possess a greater potential to develop ideas that can be turned into entire product lines, rather than 

a stand-alone product.  

 

Novel breakthrough product ideas seldom come from one single lead user. Instead they tend to be 

a combination of insights from different sources, combined after assessment by the project teams 

executing the lead user project (Lilien, 2002).  Therefore, there is no reason to be afraid of potential 

implications on intellectual property (IP) by incorporating multiple external parties during the 

innovation process, since the results and outcome does not have to be revealed in their 

completeness, as Lilien (2002) proves in studies done on the topic.  

2.6. How to select lead users 

When selecting a lead user Lettl (2007) identified that the idea generation phase and development 

phase require subtle differences in the type of characteristics and capabilities that ideal lead users 

should possess. See Table 2. 

 

Idea generation phase Development phase 

Highly creative users 

Knowledge about end user’s respective needs 

Openness to new technologies 

Intrinsic motivation 

Imagination capabilities 

Technological competencies 

Table 2: Characteristics lead users must possess during key NPD phases 

 

The competence of a lead user is therefore directly related to a combination of both their suitability 

to phase of product development and the characteristic requirements they possess. In addition to 

the phase related characteristics that must be present, four other competences have been identified 

as areas that are vital to their successful involvement, irrespective of the development phase (He 

& Chen, 2010). These are; innovation, knowledge, cooperation and communication competence. 

Further analysis of a user's ability within each of these areas is vital to ensure appropriate selection 

as this decision will directly impact on the outcome of the project.  

 

Firstly, innovation competence can be assessed by addressing frequency of innovation and 

outcome of previous innovations, mainly the success and the market reaction to said innovations. 

Added to this it is important to gauge the user's eagerness or urgency for innovation, coupled with 

the resources they are willing to invest.  

 

A lead user must be identified as one which has a stronger knowledge competence than that of the 

general mass market. Gauging their knowledge level by looking at their professional experiences 

or education qualifications can help to indicate this but equally the user's familiarity to available 

technology or competing products can help. Most importantly they must possess some degree of 

understanding of their end users’ needs and the value that they desire. 

 

Their cooperation competence is also a key factor as it assesses the level at which they are able to 

both participate and cooperate throughout the process. This will of course be directly related to 

their intrinsic motivation, however the common interests with the company or their relationship to 

said company will also affect the level at which they are willing to cooperate. 
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The final key aspect to assess is the communication competence which indicates their capability 

of expressing their needs and ideas clearly and accurately. This can be determined by the types of 

methods that they use to communicate. For example, their level of comfort in using various 

communication tools or channels. In addition to this the ability to feel comfortable enough to 

complain and discuss with developers should be clear. 

 

To summarise, the competence that must be exhibited is directly related to the lead users’ skillset 

and knowledge combined with their willingness to experiment, learn and engage in active 

dialogue. (Prahalad & Ramaswamy, 2000; He & Yu, 2010). 

2.7. Lead user method  

Traditional product design methods can compromise potential commercial success since they often 

fail to bring in the user’s perspective in the design process, as argued by Wilkinson (2014). The 

lead user method, proposed by Dr. Eric von Hippel in 1986, is a way of proactively involving lead 

users in the innovation and development process in order to gather knowledge about needs and 

potential solutions.  

 

Since lead users have a strong drive to find solutions to their needs, they are a likely source for 

radical ideas (von Hippel, 1986; 2005). It is important to note that the lead user method is not 

limited to users at the leading edge of target markets but also in analogue markets where the 

problems faced are similar. Any fields in which users who can be identified to be in a leading 

position are potential sources for the most radical and profitable ideas. (Lilien & Hippel, 2002; 

Bogers et al., 2010).  

 

The Lead User method is described as a four-step process by von Hippel (1986; 1988). This 

method can, in some cases, reduce the time it takes to identify useful new concepts by half 

compared to traditional methods (Herstatt & Hippel 1992).  

 

Firstly, when a lead user project is to be launched, a project team must be assembled. The members 

of this team, normally internal employees or consultants, will drive the initiative forward from the 

company’s side. Overall objectives and key business goals, e.g. how many product concepts the 

project outcome should result in, and limitations, e.g. use current suppliers, must be set as well as 

answering questions like “what type of customers and markets are of utmost interest?” and if the 

company will be looking for incremental or radical innovation (von Hippel, 2009). After this, the 

project should follow the structure of the step-by-step guide presented below in Table 3, derived 

from von Hippel’s research (von Hippel, 2005; von Hippel et al., 2009).  

 

1. Identify an important technical trend or market 

Before one can start identifying the lead users whom to involve in the project, the target 

markets must be analysed in terms of the underlying trends on that market. To predict 

trend movements in a reliable way is complex and the methods range from econometric 

models and literature research to more qualitative research. A way to do the latter is to 

consult with and interview industry experts for whom the data on trends are already 

clear. In this part, a thoroughly performed pre-study comes in handy, where a list of 

experts has been combined together with an interview guide with questions related to 

the focus of the project. 
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2. Identify lead users 

After the most important trend(s) have been examined and identified, the team can start 

pinpointing the lead users. Who are the leading players in that trend in terms of 

experience and potential benefit gains from solutions that address their needs? For 

technology related products this is usually relatively easy since the trend leaders are 

usually well known to experts and established through media. The lead users who have 

the potential to benefit significantly from relevant products or service ideas will have 

the best overlook of what attributes customers will be looking for. As Enkel et al., 

(2005) points out, selecting the right lead users may help to leverage reputation, PR-

potential and the sales potential that comes with that user’s customer base. 

3. Examine lead user data & generate concepts 

The data derived from the previous step gives the team a more precise understanding 

of the needs and is the basis for the requirements that should be fulfilled by the project 

outcome. Work can start on generating concepts and building preliminary business 

cases. Through creative workshops or group sessions more content and creative ideas 

can be drawn with the lead users as the source. The design specifications and ideas for 

how the product will be developed will be presented to management for review. 

Management must make sure that the generated concepts are in line with the business 

interests before the real prototyping work can begin.  

4. Test the lead user concept as final products. 

Once the concept has been selected and prototypes have been refined through iterations 

with lead users and management, their appeal can be tested on target markets. Here, 

incorporating early adopters should be mixed with the users that will make up the bulk 

of the future market and who don’t share all of the lead user characteristics. The 

complexity of doing this varies between product types. For industrial goods where the 

solution has major economic benefits for the user, it is more easy to predict market 

acceptance than for consumer goods where users need time to adapt to the product by 

changing their behaviour and usage patterns. 

Table 3. The four steps of the lead user method, as derived from Eric von Hippel’s research. 

2.8. Additional users that can be involved 

Based upon the research of von Hippel (2005) and Seybold (2006) it is evident that lead users are 

typically chosen due to their expressed ability to co-create and co-design, especially when 

assessing it from a business driven approach. This is especially true for industrial applications, 

where lead users the most common type of user to involve during a NPD process if radical 

innovations are desired (von Hippel, 2005). However, when the focus is outside of an industrial 

setting there are numerous types of other users that may be suitable to include during the ideation 

and development stages of a project. The following section outlines the additional types of users 

who could, and should, be included when creating a multidisciplinary project team. Sanders & 

Stappers (2008) point out that in fact almost anyone has the capability to be creative, however 

many lack the belief that they are creative and as such act in a way that may not allow themselves 

to be easily identified.  
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2.8.1. Inventive users 
Take for example an inventive user (Lettl, 2007). They may not meet the criteria that defines a 

typical lead user however there are certainly many overlaps in competence and motivation. They 

possess the ability to perceive the relevance and benefit that new technology can provide and as 

such are often able to apply these in a creative way far earlier than the manufacturers or peer users. 

Additionally, inventive users overlap in certain ways to that of both ‘product experts’ and 

‘consumer users’ who are other types of users that should be considered in the user centered 

approach.  

 

2.8.2. Consumer users 
Consumer goods studies show that a significant part of innovation can be traced back to consumer 

users (von Hippel, 2005). Flint (2002) argues that “creating truly successful products that support 

brand image and create customer loyalty requires a dialogue with current and future customers“. 

Bogers et al. (2010) & von Hippel (2005) both conclude that users who freely share and diffuse 

ideas within their communities should be incorporated into, and are to a varying degree, the 

product development process. These users are even able to commercialise their innovations within 

the context of their community. Unless a well-structured approach or channel is devised these 

customers can sometimes be difficult to reach. Involving current or future customers is key to truly 

understanding their satisfaction of the current products available and gaining insights that allow 

for novel innovations to be further developed (Stickdorn & Schneider, 2011). 

 

2.8.3. Experts (product & industry) 
Industry experts (von Hippel & Urban, 1988) are external collaborators who have a commercial 

interest in the development of a new product. They have technological capabilities and industry 

experience comparable to that of the lead users. However, Al-Zu’bi et al. (2012) found that there 

are some important differences, mainly to do with the likeliness and motivation to collaborate. The 

skills and competencies that they demonstrate will no doubt compliment and aid the internal 

capabilities of the development team (Appleyard, 2003). Typically, experts are consultants, 

external designers and market research companies. Ozer (2009) found that these types of experts 

are able to grasp complex problems and utilise the information on hand to generate insights. These 

can then be used to predict future trends, values or needs far more accurately than that of the 

majority. 

2.9. Other methods for user centered design 

Lean Startup is a method for achieving product-market fit by involving customers (Ries, 2011). 

Customers will determine how well a product fits in relation to other products in a market. A 

proper product-market fit requires that the product meets customers’ needs better than the 

competition (Olsen, 2015). Ries (2011) explains, that many companies, especially startups, fail 

because they develop something the users don’t want. Ries’ lean startup method aims to assess 

customer requirements and how to meet their needs using a minimum amount of waste. In this 

setting, waste is everything that is not needed for learning from customers. The process consists 

of starting with a minimum viable product and then continuously adding iterative product releases, 

something that Ries defines as ‘validated learning’ about customer needs. Continuous feedback 

from customers on all aspects of the product gives the company the ability to be flexible and 

responsive to shift directions as needed, testing the product with customers in continuously instead 

of working in a product centric manner (Blank, 2013). A case study done by Edison et al. (2015) 
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in a software business setting shows that companies can use the lean startup method to find right 

products and right market segments faster. However, the study also suggests that listening too 

much to existing customers only might lead to more incremental products and less radical 

innovation. 

2.10. User involvement for radical innovation 

The rewards for breakthrough innovation are great, but so are the risks. One of the biggest risks 

companies face when developing radical innovations is the uncertainty of market acceptance. An 

innovation is not capitalisable if it fails to become accepted by customers (Heiskanen, 2007). The 

financial risks companies take when engaging in radical innovation projects are increased further 

by the considerable investments typically required in R&D activities to facilitate the process 

(Salter & Laursen, 2005).  

 

Developing a radical innovation sets even more constraints on the appropriateness of each type of 

user to include in a user centered design approach. The problems with end users in a consumer 

goods industry is that they aren’t aware of their own requirements for products that really shift 

their previous behaviour and usage patterns. To solely rely on input from established customers 

when developing breakthrough products can mislead the product development team and make 

them miss out on more divergent ideas (O’ Connor, 1998). Cognitive limitations such as the barrier 

of not knowing limits valuable novel input and limiting the output to merely incremental products 

(Lettl, 2007).  

 

In addition, involving certain lead users may not necessarily lead to radical breakthroughs. 

Functional fixedness, the tendency to be locked into previously established patterns of thinking 

around the current use context, hinders one's ability to contribute with truly novel concepts 

(Ulwick, 2002).  All users display some level of functional fixedness, especially if they are too 

familiar with existing products (von Hippel, 1986). As such even lead users who may be 

considered ahead of the curve or trendsetters may be locked into their own technology or solutions 

with an inability to ‘think outside of the box’ due to constraints formed by previous experiences. 

 

As such companies that focus on bringing forward breakthrough innovations must develop a 

different user involvement competence compared to those focused on developing incremental 

innovations; a competence that takes into account the differences of user types (Enkel et al., 2005).  

2.11. Potential problems with user involvement 

When looking at the diffusion curve of market acceptance for a particular innovation, it is generally 

found that user generated solutions have a slow growth period. The early adopters will typically 

embrace the innovation however depending on the degree of radicalness it may experience a long 

lag before it it is widely accepted by the majority. (Lilien, 2002; Keinz, 2012; Hienerth & Lettl, 

2011). Lead user centered innovations tend to lean more toward the radical innovation end of the 

scale than that of the consumer users. This is partly due to notion that lead users think differently 

and do not follow the same trends that the majority of users do so their involvement is inherently 

riskier and more likely to lead to innovations that are not instantly scalable or mass market ready 

(Enkel et al., 2005). 
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Ulwick (2002) argues that user involvement typically only results in incremental changes or 

improvements, when users are asked to devise feasible solutions to problems, as they are 

functionally fixed. This is a natural human tendency which causes people to become unable to 

imagine any alternative methods or processes to achieve a result. During the ideation and 

development stages users who, according to their predisposition, exhibit a higher level of 

functional fixedness are less likely to generate truly radical ideas and can even at times show 

tendencies to resist disruptive changes (Christensen & Bower, 1996). Both user competence and 

their level of functional fixedness may be hard to initially assess or spot when selecting users, the 

outcome of which can result in wasted efforts and resources.  

 

He & Chen (2010) propose that the only way to create an innovation that results in high added 

value is to identify users that exhibit appropriate levels of competence for the task at hand. To 

ensure this competence typically lead users are selected who by nature are not typical consumers. 

Von Hippel’s studies on lead users are, for the vast majority, located in or deal with industrial 

markets. These industries are far more specific and identifying a specific industry user group will 

quickly highlight lead users. However, lead users with a focus towards, or understanding of, 

consumer markets are much more difficult to find. 

 

The ‘barrier of not wanting’, identified by Lettl (2007), draws attention to the fact that users who 

are asked to contribute in radical innovation projects may not be motivated or willing to due to 

anticipated switching costs or the fear that their existing knowledge becomes obsolete. On 

occasions, and depending upon the technology or market, consumer users have unanimously 

shown initial resistance to an innovation, especially if it is classified as a disruptive innovation 

(Heiskanen, 2007). However, after this initial apprehension, gradual market acceptance has been 

seen. Take for example ATM’s, workplace computerisation and more recently iPad & iPhone 

devices being innovations that were initially met with high scepticism. Overcoming this initial 

resistance to new ideas correlates, in many aspects, to the functional fixedness of those users 

involved.  

 

The ‘not invented here’ (NIH) syndrome is also another issues that has been well documented 

(Katz & Allen, 1982; Keinz, 2012) which refers to the employee’s resistance to ideas which are 

externally generated. This originates from many fears, such as a lack of understanding the concept 

to the unwillingness to accept the value that the concept creates, normally due to jealousy. This 

NIH syndrome has been linked to the absorption capacity and general organisational inertia of a 

firm which Keinz (2012) calls the organisational preparedness. The less prepared an organisation 

is to accept the value that user innovation strategies can offer, the less they are able to leverage 

this input from external sources. Internal company members may also be unwilling to cooperate 

with external individuals, who they perceive to not possess an ‘expert’ status, and will as a result 

be less likely to believe in the value that user involvement can offer. 

 

Consumer users often have a tendency to make incremental, rather than bold, improvements that 

if taken at face value will often be unfeasible to implement and leave the field open for competitors. 

Consumer user’s ideas show a much lower correlation between originality and producibility 

(Magnusson, 2003). As mentioned earlier, these user’s ideas should act as inspiration for the 

internal design team or to provide triggers when involving more competent lead users. It must be 

kept in mind that a mix of lead users from multiple fields with various skillsets, needs and values 

should be combined with internal experts to ensure that no single lead user can influence the 

ideation in a certain direction (Enkel et al., 2005). 
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External involvement in any form is likely to raise issues with upper management who will express 

caution on the grounds of intellectual property. Either customer involvement or lead user 

involvement should be carefully calculated and assessed. The main risks regarding IP is that 

customers who are given tools or knowledge may be able to exploit these for personal gain by 

either developing and monetising the innovation themselves or in the worst case supplying it to a 

competitor (Enkel et al., 2005). Co-development with lead users should be limited to discussing 

how potential concepts are able to add value, rather than discussing technical solutions to achieve 

this, else lead users may require monetary incentives for further participation or IP rights issues 

may arise (Keinz, 2012). Non-disclosure agreements can be used to secure interests of the 

company and improve confidence levels of the parties involved which can aid the flow of 

information (Enkel et al., 2005). 

 

Finally, successful design requires a multidisciplinary team where the team members are 

communicating effectively during the whole process (Buurman, 1997). When involving users, 

especially other companies in a lead user project, it demands resources from the project initiators, 

both in terms of man-hours and funding. Even though the lead user method is generally found to 

reduce development costs in total (Wilkinson, 2014), it may still have implications on the 

company’s finances in the short term. The team members undertaking the project may need 

training on the suitable methods or they may require accompaniment by consultants with the right 

expertise. This could add substantially to the cost. Internal employees working on such a project 

also need to set aside approximately 50% of their work hours from other projects in order to 

actively focus and to be dedicated to the lead user project, which on average leaps over a 4-month 

period (von Hippel, 2009). Concerning the budget, depending on the expert level of the external 

participators, there may be incentives required for them to allocate their time to the project. Even 

if lead users are driven by the desire to find a solution to their problem, some may still need to be 

paid for their time and expertise. Site visits and travelling expenses can also add to the list of 

expenses. 

 

It is important to stress that involving users is a tricky process. Radical innovations require that 

the firm develops the capabilities to involve the ‘right’ users at the ‘right’ time in the ‘right’ form 

(Lettl, 2007). Added to this, users who have very urgent needs for a product that perfectly fits their 

requirements are now increasingly able to innovate for themselves and start developing customized 

solutions independently (Keinz, 2012; von Hippel, 2005). Firms need to be aware that failure to 

find and involve these specific users can result in a far more competitive market and organisations 

must apply strategies which aim to exploit these external sources of competitive advantage by 

systematically integrating users into the company’s core business processes. 

2.12. Internet of Things 

The evolution of hardware technology has enabled products and devices to become smaller and 

smarter (Suryadevara, 2015). New efficient wireless protocols such as Wi-Fi, Bluetooth, ZigBee, 

Z-Wave add to the ability to send more data at faster rates while consuming less energy. This 

provides opportunities to simplify tasks for users and to monitor phenomena in our surrounding 

environment in new ways (Chilamkurti et al., 2013).  

 

In his book “The Internet of Things”, Samuel Greengard (2015) frames IoT as “the second wave 

of a powerful digital revolution that began with the widespread adoption of computers”. It is 

predicted that Internet of Things is the next major technology mega-trend (Chitkara, 2015) and 
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will disrupt some of the largest consumer product industries such as household goods, health, 

security, and electronics products. IoT will also allow household product brands to move away 

from a simple functional relationship, and begin to provide services in the home (Mindshare & 

Huddle, 2016). 

 

In nearly all cases the connection between a physical product and this sprawling network of IoT 

devices requires a software application. Since 2007 the number of software applications worldwide 

has grown exponentially from less than 1000 to around 1.5 million to date (Statista, 2016). What 

is interesting to note is that whilst the total number of apps has continued to rise, the total number 

of apps that an average user owns has plateaued since 2012. Refer to Figure 2.  As such it is 

becoming increasingly difficult for companies to ensure that users retain their specific application.  

 

 
Figure 2. Number of apps per user vs the time spent using the apps (Nielsen, 2014) 

 

One way in which companies have been incentivising that users value their application is through 

the addition of added functions and features which offer the user new ways to interact, control and 

monitor their devices in the hope that this ensures their long term loyalty. Unless this is well 

executed the potentially negative effects must be fully considered. Wiklund (1994) stated that there 

is an inversely proportional relationship between the functional complexity and usability of a 

device. Figure X shows that the average number of hours a user spends on their apps is increasing 

even though they have the same amount of apps. This may be due, in part, to an increased 

complexity that a user faces when using an app. Also applications allow for physical products to 

function in ways that are not immediately obvious to the user if they solely consider its form factor 

or design, which again results in additional learning time or added complexity before the user is 

able to experience the intended value that it offers. 

 

The total amount of IoT connected devices is forecasted to reach around 30 billion devices by year 

2020, whereof around 55% will be accounted for by machine-to-machine products and various 

connected consumer electronics (excluding mobile phones, personal computers and tablets) 

(Ericsson Mobility Report, 2015).  
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On a higher level, these connected IoT products could be can be grouped, see Table 4, into the 

following domains (Chilamkurti et al., 2013): 

 

Transport & Logistics Logistics & product tracking 

Assisted driving 

Mobile Ticketing 

Environment Monitoring 

Healthcare Tracking 

Identification 

Collection and management of data 

Sensing 

Smart Environment Smart home 

Public spaces (schools, museums) 

Industrial facilities 

Personal & Social Social networking 

Security  

Other Robotics 

Virtual Reality (VR) 

Table 4. Overview of IoT domains. 

 

The three largest market segments for IoT products are forecasted to be healthcare, automotive 

related and consumer electronics (Chitkara, 2015). As consumer users are the foundation of the 

latter market it will be vital for companies, that aim to capitalise on this trend, to figure out what 

expectations and wants mainstream consumers have for smart products.  

 

The same The Nielsen Company (2014) study also identified that 58% say that they won’t upgrade 

to products that are “made smart” just for the sake of it and that don’t actually offer any new value. 

According to the report 58% agree that, even if people are doubtful about smart products today, in 

20 years’ time we will wonder how we could live without them.  

 

The reason why many smart products have a gimmicky vibe in consumers’ minds may have to do 

with the fact that designers fail to realise that the human mind is not as flexible as they imagine or 

hope (Buurman, 1997). Smart devices that have poor usability require a long period of learning 

and training in order for the user to become comfortable with the necessary controls and as such, 

understand the value the product can bring to their lives.  

 

It’s not easy to find out what people want from the products. In the Nielsen report, 92% of the 

respondents claim that it’s hard to pinpoint exactly what they want but “they will know it when 

they see it”. Companies are unsure of what features to include and how the value of these should 

be communicated to the end users. Traditional ways of surveying the market are not enough and 

must be combined with other methods to get users to be part of IoT innovations (Kortuem, 2010). 

 

Often the reason why a product is not able to fully reach its market potential, or in the worst case 

ends in total product failure, can often be traced to a single common problem; failure to identify 

real user needs or customer values. This typically results in the delivery of a product which does 
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not fully satisfy the user and is evident in many product development projects.  A recent study, 

conducted by UK based Mindshare & Huddle (2016), identified that; 

 

“The innovations that will drive the IoT forward and begin to weave it into our everyday lives are 

those that demonstrate real value to the consumer with minimal effort on their part.” 

2.13. Summary and objectives 

During the past few decades’ product development has been moving from a technology push 

approach to a far more open user driven approach when developing consumer products (Keinz, 

2012; Sanders, 2002; Veryzer, 2005). Companies are now focusing more on users to address user 

needs and create an improved user experience. There are several user types that can be involved; 

lead users, inventive users, experts and consumer users, who all offer different insights depending 

upon the method and stage of involvement (Lettl, 2007). However, depending upon the methods 

employed there are potential problems that can arise when involving users (Enkel et al., 2005; He 

& Chen, 2010). The research that has previously been conducted has a broad scope for these 

limitations and little research has been conducted to explore the issues that early stage companies 

may face when adopting a user innovation strategy.  

 

While the Internet of Things is predicted to snowball both in B2B applications and the consumer 

realm (Ericsson Mobility Report, 2015), it will become increasingly important for companies to 

make these products relevant to the users in order to stay competitive (Chitkara, 2015). Consumers 

want useful IoT products that offer them an experience that is tailored to address their specific 

needs (The Nielsen Company, 2014). 

 

This thesis investigates how the abovementioned user types can be leveraged in a product 

development process for an IoT product while aiming to fulfil the following requirements:  

 

2.13.1. Academic requirement 
 Identify the limitations that early stage companies face when involving users in a NPD 

process. 

 

Where the deliverable is: 

 A framework that startups and early stage companies can use to effectively involve users 

in the product development process when developing products for the IoT market.  

 

2.13.2. Company requirement* 
 By involving these users in the process, conceptualise the next IoT device for Shortcut 

Labs which complements their current product offering. 

 

Where the deliverable is: 

 A concept prototype of an IoT device which provides consumer value based on the user 

insights gained during the experimental research. The information obtained from user 

insights will be refined and iterated to produce a detailed product specification. 

 

*Note: For confidentiality reasons the product concept will not be explicitly detailed in this report.  
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3. METHODOLOGY 
 

This chapter discusses the research setting and gives a background on the company and the 

industry that the thesis is conducted at. Further, the approach chosen for conducting the thesis is 

described and all the methods used to collect data are introduced. 

3.1. Research setting 

The topic for the thesis project at hand was developed by the authors, two KTH master students 

from the ‘Integrated Product Development’ track. The thesis aims to aid Shortcut Labs with 

creating a framework to follow when developing future innovations and to conceptualise the next 

follow-up product, that would align with the company mission statement, and help them grow 

beyond being a single product company as they are today. This study will also contribute to the 

research area of user involvement in consumer technology innovation at early stage companies, as 

most research on the topic tends to revolve around larger firms in industrial settings.  

3.2. Background on Shortcut Labs 

Shortcut Labs, a small technology startup founded in 2013 with 16 full time employees, became 

known in the IoT sector for their crowdfunding success of a wireless programmable button called 

‘Flic’. Launching a product through crowdfunding is in many ways counter intuitive to the 

traditional product development process. Typically, a product will be developed and finalised prior 

to market launch. In this case the campaign was used to generate capital in order to develop the 

product whilst also acting as a proof of concept of sorts, showing that there is a market need for 

such a device, hence the market uncertainties of producing a technology driven product were 

reduced.  

 

The mission statement of the company is: 

 

“To be the single point of interaction between the world’s greatest services and their users”.  

 

Flic aims to address this company vision by providing users with an extremely simple interface, a 

click, in which they can connect to and control IoT products and services. By connecting the button 

to their phone or mobile device, the user is able to easily assign the button to execute predetermined 

commands. The problem that the current product, Flic, addresses is twofold: 

 

For users 

 It is becoming more and more complex to actively execute simple commands on devices 

such as smartphones. 

 

For application developers  

 It is becoming hard for brands and their apps to stand out due to the noise and sheer volume 

of competition on the app market. 

 

Ericsson are forecasting a staggering 30 billion consumer products being IoT connected by year 

2020 (Ericsson AB, 2015) with a market valuation of around $1.7 trillion (MacGillivary & Turner, 
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2015).  The growth of the IoT market leads not only to more devices but also more interactions 

between people and the devices.  

 

Currently, the company’s consumer user base is growing, while they prepare for the retail launch 

of the Flic buttons on a global scale. In addition to this Shortcut Labs is developing new business 

models to attract business to business (B2B) clients in an effort to further expand the company. 

Therefore, it is of great interest for the company to capture the momentum with another product 

that complements the current product portfolio and helps leverage existing and future B2B 

relationships, while fulfilling the needs and requirements of their own end users and their business 

partners end users. 

3.3. IoT innovation at Shortcut Labs  

As the case is with many start-ups, the first product of Shortcut Labs originated from an idea held 

by one of the founders as a solution to his own needs. As described in chapter 2.8.1 this founder 

can be categorised as an inventive user. The vision that the founder possessed to see the potential 

value and benefit that this new technology could provide, was based on his own experiences. This 

visionary idea was refined and developed whilst a company was built to launch the product. Now 

the founder has limited time to further explore and develop ideas as his responsibilities have shifted 

to managing a growing company and securing further financing. With no defined innovation 

strategy in place yet, there is a clear gap that Shortcut Labs must address in order to secure its 

future successes.  

 

One of the concerns that the company has is how to develop future market-driven products and 

how to maintain a company culture that produces successful innovations. It is estimated that 

around 90% of startups fail, with 42% of them attributing the root cause of this failure to the fact 

they have developed a product that the market does not need (Patel, 2015). Research conducted by 

The Nielsen Company (2014) on the state of IoT reveals that 41% of consumers feel strongly that 

companies need to work harder to make smart products relevant to their lives so that they can 

justify the cost of these devices. As such Shortcut Labs have identified that they need to involve 

users more in future product development processes.  

 

Due to the nature of the product and the market that it is aimed towards, there is a huge potential 

to utilise the strong partnerships with industry clients and lead users that have been involved in 

growing the user base of the current product. Many of the partner services that Flic connects with 

and aims to simplify have a clear understanding of what their customers desire. As such this paves 

the way to exploit the potential benefits a user innovation strategy can offer in developing future 

products. However, there is currently no such method in place and Shortcut Labs is interested in 

how to ensure that adoption of such a strategy can be effectively implemented. The unrealised 

input that lead users could contribute is substantial and will be specifically explored during this 

thesis work. 

 

Shortcut Labs has requested that the method proposed by the authors which will be used to develop 

a product concept developed should aim to satisfy the unmet customer needs that the current 

product fails to achieve. This should be embodied in a new radically innovative product. It should 

also maintain the overall company philosophy that any product developed should be simple, 

intuitive and smart in the eyes of the customer.  
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3.4. Research strategy 

The way of conducting the thesis at hand can be described as a series of experiments. An 

experiment is a process where the researcher strategically manipulates a system in order to create 

a response that can help answer a question or hypothesis (Andersson, 2012). The knowledge output 

in this case will be descriptive as there is no set hypothesis that will be examined. The process is 

normally sequential, where one experiment leads to the next, based on the insights gained that lead 

to new questions (Hinkelmann & Kempthorne, 2008). This was very much the case during this 

thesis project and is reflected in the way it is carried out in trying to answer the question of 

identifying the limitations of a user centered design approach. Experimentation is considered to be 

an interactive exploration method, setting it apart from passive observational methods (Figure 3). 

While passive observation often leads to large data amounts, of which some may be irrelevant, it 

can become difficult to make clear conclusions from it. The characteristics of a passive 

observational study is that it investigates the pre-existing conditions while not trying to affect the 

response. In an experiment however, conditions that are relevant to the question are created and 

through active observation and participation the researcher can obtain relevant information in an 

efficient way. Andersson (2012) states that it’s important to note that experiments do not have to 

test theories, but can also be simply empirical exploration that are initiated by curiosity. 

 

 
Figure 3. Experimental non-hypothetical research can be referred to as ‘black box testing’  

(Andersson, 2012).  

 

Qualitative research methods are the backbone of this thesis project, using several of the most 

common methods for collecting qualitative data such as interviews (both structured and semi-

structured), workshops, observations and questionnaires with open ended questions. Qualitative 

research methods are primarily conducted to understand reasons and motivations and to explore 

opinions, gain deep insights into problems and uncover trends (Taylor & Bogdan, 1984). 

Participants in a qualitative study have the opportunity to elaborate their answers in a way that is 

not possible in quantitative studies, since qualitative methods in most cases are based on open 

ended questions. For the researcher, using a qualitative interview method makes it possible to stay 

flexible and respond to the interviewees answers with new and adapted questions that sequentially 

help to gain deeper insights into ‘why’ and ‘how’ problems (Silverman, 2011; Savin-Baden & 

Major, 2013). During the later stages of the research a shift to gather quantitative data was 

necessary as this was required to determine a product specification. 
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3.5. Proposed sequence for execution  

Based on the methods presented in the following sub sections, a preliminary proposed process 

outlined in Figure 4, was formed consisting of various user groups to create a cross functional 

product development team. This proposed process is implemented and further explored by the 

authors in chapter 4, ‘Empirical Studies & Results’, by putting it to test in a real world product 

development setting at Shortcut Labs.  

 

 
Figure 4. Overview of proposed plan 

 

3.6. Methods used 

A description of the methods used during the thesis project is described in the following sections. 

The details about how the methods were used in practice during the product development process 

are further presented in chapter 4. 

 

3.6.1. Literature and theory studies 
Extensive literature studies were performed during the first three weeks of the thesis project to 

understand the current research available regarding the ways of solving the problems stated. The 

sources of literature comprised of journal articles, books, online platforms and acted as a 

foundation for an initial proposed method for developing a product concept. This was later put into 

practice and tested empirically by the authors. Throughout the project, the literature studies were 

a recurring and ongoing task in order to make effective decisions that were backed up by research. 

Interviews with experts in user centered design accompanied methods chosen from the theory and 

literature research.  

 

3.6.2. Interviews 
Semi-structured interviews were a significant part of the project. Firstly, advice and insights from 

‘design experts’ with extensive knowledge in user involvement were collected from three 

companies, each sharing their individual perspectives on the topic. The main goal with 
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interviewing design experts was to find an appropriate approach for an early stage company, to 

involve both consumer users and professional lead users, when looking to design appreciated 

products. Interview guides were prepared based on relevant topics found during the preceding 

literature research phase and sent to the interviewees several days in advance in order for them to 

prepare. Keeping the interviews semi-structured meant that ‘how’ and ‘why’ questions linked to 

the pre-prepared questions about their experience in user involvement could be understood at a 

deeper level. The expert insights were used to accompany the methods found in the literature study 

and to act as a supportive base for decisions made during the practical implementation phase of 

carrying out a user involvement project. 

 

Secondly, two semi-structured interviews were held with ‘industry experts’ to gain a broader 

understanding of the market outlooks of the fields that the company currently is operating within. 

Interview guides were prepared with questions that related to the development of technology and 

the industries of interest. These interviews also helped to find some of the lead users that were 

involved in the project. 

 

Additionally, the lead users involved throughout the project were also participating through semi-

structured interviews. The lead user interviews were conducted during face-to-face meetings and 

through teleconferencing and video communication tools. 

 

Key information from all interviews was written down as notes during the interview sessions. 

Since the authors held all the interviews together, one person could always be focused on taking 

notes. This documentation method led to a straightforward overview of the important insights and 

could be easily summarised at the end of each session. 

 

3.6.3. Questionnaires 
Contact with the current customers of Shortcut Labs was mainly conducted via their participation 

in web-based questionnaires. A study of the current users can be a great tool to collect insights that 

can support the development of the next product, as users themselves are the ones who know what 

creates value for them (Magnusson, 2003). If created with consistency and examined thoroughly, 

questionnaires can give important input for generating product improvements. How they use the 

product, what limitations they perceive with it and if they have ideas for future products, were 

valid questions in this case, since the users being early adopters are interested in the technology 

and intrinsically motivated to find solutions to their problems.  

 

As a first step in contacting users to collect data, two questionnaires were developed and sent to 

users of the current product. A web-based questionnaire is a powerful method to conduct a survey 

as it is an extremely effective way to reach a large number of potential participants for very little 

expenditure (Lin & Jones, 1997). Web-survey tools such as ‘SurveyMonkey.com’, which was used 

during this project, make data entry time short, give customisable design options and instant 

transmitting with low delivery cost. The success of the web-based survey depends on the survey 

creators addressing the following five factors according to Fan & Yan (2009): 

 

 Sampling methods 

 Contact delivery modes 

 Invitation designs 

 The use of reminders 

 The use of incentives 
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The reasons for creating two questionnaires were to see if there were any differences in the use of 

the current product, comparing the global market to the hometown of the company. By sending 

one of the questionnaires to the local product users also made it possible to invite them to an idea 

generation workshop held at the company headquarters. Additionally, creating two questionnaires 

enabled to compare different questionnaire designs in order to see how that can affect the response 

rate. This would enable to determine critical factors during questionnaire design and help to create 

a guide for the company on how future questionnaires should be designed. 

 

Selecting a sample size of 1000 people for each of the two questionnaires allowed for a manual 

clustering analysis of the respondents’ data. Since ‘why’ and ‘how’ questions were of great interest 

in the study, most of the questionnaire questions were open ended. Lin and Jones (1997) explain 

that open ended questions should be included in cases where quantitative answers are hard to 

interpret and where one needs a deeper feedback from the surveyee. By printing all the answers 

on pieces of paper and moving them around on a table, it’s easy to get an overview of the responses 

and clustering into topics and themes becomes less difficult. However, some of the data was also 

run through a word cloud tool in Voyant-Tools (a web based text analysis tool at www.voyant-

tools.org) to double check the results and to find the strong links between words and phrases. 

 

3.6.4. Observations & customer journey maps 
To complement existing customers in the studies of the current product on the market by the 

company, four new potential users were invited to participate in an observational study. These 

people were invited through a poster advertisement to participate in an undisclosed product study, 

which made sure they had no preconceptions of the product when initiating the observational 

session. Stickdorn & Schneider (2011) suggest that observational techniques are most beneficial 

when evaluating a service or product, and produce a comprehensive customer journey map.  

 

At first, the session started with observing how the user interacts with the product. Notes were 

taken regarding the user’s behaviour. After this, a journey map was created. A journey map is a 

form of documenting a customer's reaction when experiencing a product or service and pinpoints 

both the high and low points that they endure. Allowing the user to feel comfortable when 

experiencing the product can lead to important findings that asking traditional questions in the 

form of a questionnaire and interview cannot identify. Typically, low/frustration points within the 

journey map are not explicitly stated when users are directly asked about their experience of the 

product. As such using observation allows the product development team to identify key areas for 

improvement that would often be missed by simply asking questions. The notes taken during the 

observation were used to compare with the participators answers and to ask follow-up questions 

about situations where what they said did not match with what they actually did. 

 

3.6.5. Idea generation workshops 
During this thesis project, two workshops were held in order to generate new ideas that could lead 

to novel product concepts. The workshops were held in the idea generation stage, whereof one of 

the workshops included consumer users of the current product and the other consisted of company 

employees as the participators.  

 

Workshops can be a valuable tool for new ideas and problem solving. During the planning of the 

workshop the following should be defined; the goals, who the participators should be, location and 

an agenda. The better the planning, the more useful the outcome will be. A structured plan of 

activities was decided upon where the relevant topics and methods were established. Thinking 

through the idea generation methods, the workshop activities can become more valuable. 
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According to Berglund (2009), choosing the activities or idea generation methods should be done 

based on three factors; problem character, the participants familiarity with the method and finally 

the desired result. This result can be further divided to address if the outcome should be focused 

on achieving incremental improvements or radically new concepts or simply a sheer number of 

ideas.  

 

The following methods are examples that were used during the workshops and are in general 

effective to incorporate in both individual and collaborative exercises: 

 

Brainstorming 

 This is the best known method for divergent thinking (Baer, 2012). Here quantity rules 

over quality. The goal is to come up with as many ideas as possible without any limitations 

or evaluation. In a group setting this is effective when listening to others ideas and creating 

improvements and modifications. 

Asking questions 

 By asking why, when, where, what and what if questions the participants’ thoughts are 

taken to the next level. It’s an efficient way of exploring and amplifying creative ideas and 

keeps the creative flow from declining. 

 

Subtraction 

 Often used for making incremental changes to products, this method can be used when the 

facilitators of the creative session see a saturation of certain type of ideas. By stating that 

some of the key elements must be eliminated but that the functionality must remain the 

same, new ways of creative thinking are required.  

 

The participants of workshops were not involved in the evaluation the output. This was specifically 

designed to ensure that all the participants would feel comfortable to contribute as none of their 

ideas would be critically analysed or rejected. In addition, the participants lack the knowledge of 

the criteria that the ideas would be assessed by hence the time needed for an effective evaluation 

would be substantial. Instead the ideas generated were assessed solely by the authors in 

combination with the user insights gained throughout the process and used to create feasible 

concepts.  
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3.7. Summary of data 

The information gathered throughout the process was analysed and used to form insights about 

certain customer needs or values. These insights were then used in the formation of a number of 

concepts of which one was further developed. Below, in Table 5, summarizes how the methods 

and types of data will be used and gathered. 

 

Method Respondent Technique Data Type & 

Output 

Reason & 

Analysis 

Literature study Source: 
Journals 

Articles 

Books 

Reports 

 

Explorative 

Search 

 

Qualitative 

 

Used to 

determine 

methodology 

 

Interviews 

(during project 

initiation) 

Industry Experts 

& IoT articles 

Explorative & 

Semi 

structured 

Qualitative 

notes 

Used to explore 

and confirm 

methodology  

 

Lead users 

 

Semi 

structured 

Qualitative 

notes 

Understand 

competence for 

involvement 

Questionnaires Consumer users Web based  

‘Survey 

Monkey’ 

 

Qualitative 

Identify patterns 

with a word 

analysis - 

‘Voyant Tools’ 

Observation Consumer users Unstructured 

observation 

Qualitative Journey mapping 

to identify 

implicit needs 

Workshop External   

Consumer users 

Structured plan  

Qualitative & 

quantitative 

 

Generate ideas 

 Internal   

Company employees 

(Product experts) 

 

Structured plan 

Interviews 

(during product 

evaluation & 

development) 

Lead users  

Semi 

structured 

 

Qualitative & 

quantitative 

Concept 

refinement and 

assess concept 

feasibility 
Company employees 

(Product experts) 

Table 5. Methods used and types of data 
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3.8. Validity of data 

Well collected qualitative data is powerful in the sense that it focuses on naturally occurring events 

and problems in the real world and gives a description what real life is like (Miles & Huberman, 

1994). The main concerns about the validity of the data in this thesis report are linked to the general 

disadvantages of qualitative analysis as discussed by Denscombe (1998): 

 

Influence from the researchers 

 In comparison to quantitative research, qualitative methods are more openly subject to the 

researcher’s own identity and personality. Background, opinions and beliefs can play a role 

in the creation of the data and the analysis of data.  

 

Risk of decontextualisation 

 When coding and categorising notes or texts, words might be taken out of context. The real 

meaning of the data may therefore be removed from the original sequence of data or the 

surrounding circumstances that affected the situation where or when the data originated. 

Also, the interpretive skills of the researcher come into play here to not take matters out of 

context by mistake. 

 

Risk of oversimplification 

 When trying to find generalisations from qualitative data, the researcher might feel 

pressured to disregard data that does not fit in. Data that causes doubt or uncertainties can 

interfere with clean generalisations but are a natural part of the real world. Avoiding 

oversimplification is crucial and all factors that come into play should be considered. 

 

Since the final parts of the project meant gathering a few quantitative datasets, the disadvantages 

of quantitative data had to be kept in mind. However, the general factors such as data overload and 

quality of the quantitative data did not become an issue during this project. The data quantity was 

low and not analysed with any traditional methods but instead simply used to form the product 

specifications. 

 

An effort was made during the project to avoid the stated pitfalls that using qualitative data can 

have. Insights that resulted from the gathered data are specific to the company as the authors 

intentionally planned. The context of this data was kept in its original form as far as possible, using 

contextual tools offered in the ‘Voyant Tools’ package. This allowed for single words that were 

analysed and coded to be traced back to the original statement in which they appeared in a quick 

and simple way. This ensured that insights could be verified. Oversimplification was avoided by 

not accepting data that did not fit at face value. Instead, ‘why’ or ‘how’ questions were asked to 

establish the root cause of this outlier. The result of this meant that the insights gained we more 

beneficial as they contained more information to aid the motivation or reasoning for proposing 

certain concepts. 
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4. EMPIRICAL STUDIES & RESULTS 
 

In this chapter, user involvement during the early phases of a product development process are 

conducted and explored according to the method proposed in chapter 3.5. It is recommended that 

this chapter to be read from beginning to end since insights gained in one stage affected the 

decisions made in the following stage. 

4.1. Overview of the implementation phase 

The success of a new product is subsequent to a well thought-through approach to the design 

process (Stickdorn & Schneider, 2011). In this chapter the theoretical framework is combined with 

insights and experience from design experts and presented as a process outline in Figure 5 below, 

which then is followed in the implementation of the project.  

 

 
Figure 5. Overview of implementation phase highlighting key activities required  

 

Activities during the early stages are split into 3 parallel tracks; consumer user involvement, lead 

user involvement and the internal company team member involvement. Conducting these activities 

in parallel maximises the limited timescale that is available during the thesis time schedule. The 

input desired input from each section is as follows: 
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Insights from consumers  

 Observe new users and understand the needs of existing users by doing an evaluation of 

the current product using questionnaire and observation techniques. Evaluate suitable 

consumer users responding to the local questionnaire to further involve in an ideation 

workshop. Extract key findings from the company idea forum. Combine all gathered 

information to contribute to concept ideation. 

 

Insights from design experts (industry experts) 

 Consult with external experts in user involvement to decide upon who to include and how. 

In addition, optimise proposed development plan with the expert guidance. Form a detailed 

understanding of the market, trends and lead user competence to aid in selecting lead users 

 

Involve internal employees (product experts) 

 Understand the both the foundations and future ambitions of the company by analysing 

and extracting information available from within. Utilise the product experts currently 

employed at Shortcut Labs to generate key ideas that can be used for concept ideation. 

 

Create & Develop concepts 

 Using the information gathered and in collaboration with lead user input generate and 

develop an unspecified number of concepts that fulfil the both the company market 

requirements and the newly identified customer requirements. 

 

Competitor analysis 

 Conduct a basic competitor analysis to understand the value that the proposed concepts can 

bring and the business models that would be exploited 

 

Proposal to company 

 Establish KPI’s in conjunction with company management prior to initial concept 

selection. Shortlist three main concepts to further develop with detailed specifications of 

cost, timescale, and user value. 

 

Final concept selection 

 A single concept selected which will be fully analysed in order to create specifications and 

initial prototypes. 

 

Iterative development loop 

 Create a detailed specification and develop further with lead user input until product 

launch. 

4.2. Interviews with design experts 

Since there is a lack of research about combining both lead users and consumer users 

simultaneously in a product development project, the authors decided that prior to involving any 

users, experts with experience in user involvement should be contacted in order to discuss and find 

the optimal approach. Three experts with different backgrounds were contacted in order to find 

important factors to think about, that would help to adapt the method to a small size company 

setting like in the case of this thesis.  
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Interview A, Interactive Institute Swedish ICT 

The Stockholm department located in Kista, has a research unit dedicated to experimental design 

methods where user centered and participatory approaches are carried out and studied and 

developed into methods and toolboxes. Their insights of do’s and don’ts comes from a vast array 

of user involvement projects, ranging from IKEA to governmental instances. This company was 

chosen because of their research focus on the topic, meaning that the recommendations they give 

would have an impartial view and help finding the best method for the job. 

 

A semi-structured interview lasting 1 hour and 30 minutes was held with a researcher/employee 

with hands on experience of user centered methods. It started out with following an interview 

guide which was tailored around the information found beforehand about Interactive Institute ICT 

and their work. As the conversation progressed, more and more was discussed regarding the 

methods used in particular by Interactive Institute. After the first 40 minutes the interview became 

more of a discussion with spontaneous open ended questions. In Table 6 below, the insights and 

key comments are presented. 

 

Key insights from Interview A 

 Start with a user as designing for everybody is designing for nobody.  

 Workshops are recommended with users or employees 

 During the workshop, ensure horizontal participation. No one must feel that 

they cannot freely discuss or criticise ideas. 

 By building a persona based on a real user you will create more than a persona 

- you will have a real person and not generalised attributes and characteristics.  

 The lead users want to feel ownership of the solution - they must have an 

interest to participate.  

Table 6. Findings from the interview with Interactive Institute Swedish ICT. 

 

Interview B, People People 

A design agency located in Stockholm, focusing on innovative and desirable consumer products. 

With industry giants such as Electrolux, IKEA and SAAB in their portfolio, People People also 

work with startup companies who look for disruptive ideas. Their experience in user involvement 

from both small and large companies was considered highly valuable in order to discuss what to 

consider when it comes to this project. 

 

At People People the interview was held with two of the company’s founders. They were explicitly 

approached since they have relations with Shortcut Labs from before, thereby being familiar with 

the company and being able to understand both its struggles and advantages as a startup company. 

The interview lasted for approximately 1 hour and 20 minutes and was semi-structured. Due to the 

interviewees rich experience in designing with users, the questions tended to have elaborate 

answers which led to many follow-up questions. In Table 7 below, the insights and key comments 

are presented. 
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Key insights from Interview B 

 Be inspired by people in order to create a product that is desired by people 

 Observation techniques are key. The ability to understand a user's desire for a 

solution must evolve from firstly observing them using a product or 

experiencing a task that is inadequate. The ability to relate is to the customer 

was stressed. 

 Even though they have not used web-based customer surveys in their user 

involvement process, the proposition by the authors to include this as one of 

the first phases to collect user data was approved by the interviewees. People 

People thought this was such a good idea that they will consider including it in 

their future projects involving users.  

Table 7. Findings from the interview with People People. 

 

Interview C, Scania  

The person interviewed at Scania had experience from a different perspective than the other two 

design expert interviews. The projects that they typically worked on were of a much larger scale 

and they looked at user involvement from a large MNC’s point of view. They had held several 

creative workshops involving users as designers. This person works as an innovation strategist at 

the cabin design and ergonomics department, where user involvement is of high importance. The 

customers whose needs must be fulfilled are both the clients who buy the trucks to improve their 

business’ and the end users, the chauffeurs, who drive the trucks on a daily basis and crave a user 

friendly truck.  

 

Just like interviews A and B, this interview was semi-structured and went on for about one hour. 

The interview guide was partly focusing on how the company currently involves users in the design 

process. Another key topic was to examine the interviewees personal experience from conducting 

workshops with users in a product development context because this is one of the important 

elements in the lead user approach (von Hippel, 2005), and also because workshops were 

recommended by Interview A, Interactive Institute Swedish ICT. The insights and key comments 

are presented in Table 8. 

 

Key insights from Interview C 

 When facilitating a workshop, it’s important to start with a warm-up exercise 

if the participators don’t know each other from before. If done in a way that 

includes everyone, this can work as an ice-breaker for people to get 

acquainted and helps them to let their guard down and to feel comfortable.  

 In the beginning of a workshop, make it clear that “we are all clueless”, 

meaning that there is no one correct solution to the problem and that all ideas 

are welcome. It’s also important to stress that everyone is there for a reason 

and is selected because of they have expressed unique strengths and 

characteristics that can complement the others. 

 Getting ideas down and quickly moving on to the next will keep the pace up 

during the workshop so that the energy level in the room feels high on 

average. Good energy spreads amongst participants and helps keep the 

momentum up.  
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 Make sure everyone knows that no ideas will be evaluated during the 

workshop. Knowing this helps the participants to put forth more ideas - ideas 

that they otherwise might think are too silly or too unfeasible and that might 

get a lot of critique.  

 As a workshop moderator, it is key to challenge the participators by cutting off 

the most obvious paths in order to get more novel ideas. By asking “what if” 

questions the ideas can be steered in a new direction.  

Table 8. Findings from the interview with Scania. 

 

The interview guides for all the three interviews above can be found in the Appendix 9.2-9.4. The 

next step after consulting with design experts was to start looking for end users and lead users that 

could be incorporated. Before that could be done, the authors had to make sure to pinpoint the 

right lead users. The search process is highlighted in the following two sections 4.2 and 4.3. 

4.3. Industry expert insights 

When initiating the thesis project, the authors got to take part of market research conducted by 

Shortcut Labs prior to this project. This market research identified the three main markets with the 

most promising potential in IoT during the next few years; ‘security’, ‘smart home’ and 

‘purchasing’. These markets that were suggested to further analyse in the scope of this thesis cover 

a very broad range, specifically ‘smart home’, which can involve many aspects of IoT devices. 

Prior to involving lead users, a substantial amount of research, especially to do with identifying 

key trends, was required to reduce the scope and risks of involving inappropriate lead users. Two 

industry experts were consulted and IoT forecast papers reviewed, to reduce speculation and aid 

in the selection of lead users.  

 

Ny Teknik, Journalist  

A well respected weekly technology and engineering news publication was contacted and a semi-

structured interview, lasting for about 1 hour, was held with a journalist with specific focus on 

IoT, innovation, energy and startups. With the help of this interviewee, the authors could gather a 

wider range of views and establish the hot topics for new innovation. After discussing the current 

Shortcut Labs product with the interviewee, observations were directed towards improving setup, 

and reducing the amount of standards required to control various applications. Overall the 

interviewee identified complexity as a huge issue. The outcome of this meeting was to look to 

involve users who have an understanding of home automation setup which requires the addition 

of many different protocols and standards. The interviewee suggested contacting several 

companies, including a major energy supplier and a smart home automation manufacturer who 

both provide solutions to multi-protocol home automation setups. 

 

Sveriges Smartaste Hem, Contestant 

Sveriges Smartaste Hem is a competition that looks for innovative entrants who have created their 

own ‘Smart Home’ solutions. A discussion with a competitor, who finished in the top 3, was held 

in form of a semi-structured interview. During the interview, lasting for about 50 minutes, it was 

established that new innovations with a focus towards home automation must require little to no 

interaction or maintenance (e.g. changing a battery). Emphasis was placed on the importance of 

complete automation. With regard to security the interviewee noticed a growing trend toward 
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acceptance of internet connected security devices but believed that a lack of double verification or 

backup/failsafe options meant that this was still an area too risky for the mass market to invest in.  

 

Articles, IoT and technology forecasts  

Published articles, included in the ‘Works Cited’ chapter, which try to predict the future landscape 

of connected devices in the upcoming years were studied. A multitude of online news channels 

were read through Google, which are not listed in this thesis due to the unknown but large amount. 

The key predictions are as follows: 

 Wearables are becoming more mainstream with fitness and health being of key concern.  A 

German electronics and sensors manufacturer was suggested by internal company 

employees as a potential lead user who is expanding to cover the wearable health/lifestyle 

market. 

 Connected automotive as an extension of smart home. A Stockholm-based firm developing 

machine-to-machine solutions was suggested as a potential lead user looking to capitalize 

on this rapidly growing smart car market. 

 Enterprises shift towards mobility, with more apps and solutions focused towards 

increasing productivity of the “deskless” workers. 

 

All of the insights gained at this stage were taken into account when proceeding to searching and 

initiating contact with appropriate lead users as detailed in the following section. 

4.4. Lead user search and selection 

When searching for companies who could be involved a criteria was formed upon the findings of 

von Zedtwitz et al. (2004), who identified the main dilemmas that companies face during the 

organisation of their R&D activities, and internal suggestions from key management. Those that 

are most applicable are: 

 

Industry or application area 

 The relevance of the products or services that the company offers in relation to the 

identified trends and market segments. 

 

Proximity to Shortcut Labs 

 Locality and the ability to have face-to-face meetings impacts tremendously upon the 

productivity of and R&D team. Teleconferencing techniques allowed for some flexibility 

on this requirement, however clear and regular communication achieved by face-to-face 

meetings and later involvement in workshops meant that the location of an external party 

was a major factor.  

 

Project timescale 

 Hard to typically asses prior to making contact, however at face value there are subtle 

factors that can be used as identifiers such as the rate of innovation, i.e. the amount or 

frequency of product launches 
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Previous involvement & existing relationships 

 Does the company have any previous connection or contact with the potential lead user? 

This is a key aspect to consider as it can help to determine the motivation that the contact 

has, and based on previous relationships, how likely they are to commit to and cooperate 

during the process. 

 

As mentioned in 4.3, the markets of interest were ‘security’, ‘purchasing’ and ‘ home automation’. 

Table 9 presents a shortlist of potential lead users in these markets, identified based on the above 

mentioned factors. Due to privacy reasons the names of the individual companies cannot be 

disclosed. A select few of the companies included in the list were specifically suggested by the 

industry experts or internal company employees who have good relationships with certain external 

contacts.  

 

Security Purchasing Smart Home 

8 companies 

 

(Operating within areas 

such as locks, alarms, 

security systems and 

public and personal 

security) 

6 companies 

 

(Operating within areas 

such as groceries, 

delivery services, hotels, 

taxi, restaurants) 

 

9 companies 

 

(Operating within areas such as 

smart furniture, home automation, 

utilities, mobile communication, 

media streaming services) 

Table 9. Number of selected companies to contact for lead user involvement. 

 

Email contact was initiated with employees at these companies who were involved with product 

development, new business, innovation, R&D, or in small companies typically higher management 

positions such as CEO or CTO. Introductory meetings were arranged with those who responded 

so that their competence and fit for the project could be assessed.  

 

Combining the trends identified from speaking with industry experts and the characteristics, that 

Lettl (2007) suggested were vital during ideation and development stages, helped to form the basis 

on which the contacted persons were assessed. During the introductory meetings the motivation 

for involving them as a lead user was stated, whilst also clearly defining the desired outcome that 

was to be expected of the project. This was that the authors aimed to build a cross functional team 

with these external parties to improve the value creation and likely success of an innovative new 

product.  

 

Questions used to assess their competence were also asked in line with that of He & Yu (2010). 

No universal questions were asked, rather questions were means based according to amount of 

information available prior to the meeting. This meant that certain topics, such as their educational 

or professional background which are often freely available online, on sites such as LinkedIn, 

could be skipped to allow more focus and time to be spent analysing their willingness to participate 

or their desired outcome of the project. 
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A semi structured question session that typically concluded a discussion was conducted during 

these initial meetings. Overall this first meeting was essential as it allowed for micro level 

interactions to become clear and understood (Kauffeld & Willenbrock, 2012). These implicit 

interactions meant that the factors surrounding goal congruence and task cohesion could be 

established (Hirunyawipada et al., 2010), resulting in a clear picture which helped to identify their 

appropriateness for the project. As seen in Table 10, out of the initially contacted 30 potential lead 

users, the search process resulted in only 4 lead user participators for the project. 

 

Lead user search outcome 

Total contacted 30 

Total replied 19 

Initial meetings held 7 

Selected lead users 4 

Table 10. Lead user search resulting in 4 chosen participants. 

 

The three users who were rejected after the initial meetings were not deemed suitable due to either 

their expected timeline, outcome requirements or their unwillingness to sign non-disclosure 

agreements. More will be discussed on these NDA issues in chapter 6.  

 

Simultaneously to the lead user search and selection, the authors started to look for ways of 

contacting and involving consumer users, as they could potentially become the perfect companion 

to lead users, providing insights to the end user’s needs and through that making sure that the 

developed product remains market driven.  

4.5. Consumer user search and selection 

When a company already has a product on the market, the users of this product can have valuable 

insights and feedback about enhancements, improvements and modifications or even new product 

ideas. By involving customers and asking them about their views on the current products, the 

gained insights can become very valuable for the development process of future products and 

innovations (Stickdorn & Schneider, 2011). 

 

The current Shortcut Labs product, Flic, is prominently used in the markets of security, purchasing 

and smart home, which also are the main markets of interest for the development of the future 

product (as identified above in section 4.3), hence the feedback that can be gained from consumer 

user involvement is invaluable. During the early phases of the project it was identified that the 

early adopters of the current product, the first funders of the crowdfunding campaign, could 

potentially be sitting on ideas connected to these fields of interest and make an important 

companion to the professional lead users. It is important to note at this stage the different categories 

that consumer users can fall into. The diffusion of innovations curve, Figure 6, categorises users 

into distinct groups that can be used to identify if the users are considered mass market or not 

(Rogers, 2013). 
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Figure 6. Diffusion of innovation curve identifying distinct types of consumers and the position 

in which Flic currently sits. 

 

Due to the age of Shortcut Labs and the time since the current product had been launched on the 

market, the consumer users of Flic, in this particular case, could be categorised somewhere 

between inventive innovator users and early adopters. This categorisation was emphasised by the 

fact they had contributed to a crowdfunding campaign, investing in a vision rather than simply 

buying a product.  

 

The suitability of involving these early adopters in a product development setting is great as they 

can contribute in a way that mass market users, who are great for improving quality or providing 

incremental innovations, cannot.  In many cases their characteristics overlap with those of lead 

users, such as intrinsic motivation to find solutions to their needs (Droge et al., 2009; von Hippel 

1986). The potential ideas that the early adopters possess are crucial to discover during the idea 

generation stage, as is any feedback which can lead to a better market-fit for a follow-up product 

launch. Tapping into the minds of these users offers the product development team new ways of 

gathering vital information, that were much more difficult in the pre-internet era (Kozinets, 2008; 

Scholz, 2015).  

 

All of the details, including the date on which they contributed, from backers during the 

crowdfunding campaign were stored in a database. The first 1000 worldwide backers, those who 

are most likely to fall into the leading edge of the inventive/early adopter category, were selected 

to be involved in this stage. In addition, the first 1000 local, Stockholm based users, were also 

contacted as their proximity to the office meant that they could potentially be involved in a 

workshop at a later stage. 

 

These 2000 users were initially contacted via email asking if they would participate in a survey 

related to the product evaluation, discussed in detail in the following section, however it also 

included a question that asked users to suggest their dream device or use case. This question 

specifically was used when analysing potential users who could contribute during the ideation 

stage. 
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4.6. Evaluation of the current product 

The evaluation of the existing product that Shortcut Labs has on the market was done both through 

questionnaire surveys discussed in this section, and through observational studies described in 

chapter 4.7. The main reason for looking into the current product was to ask users questions about 

their satisfaction with the current product and to gain market oriented insights of what the future 

products should do differently in the user’s eyes. These insights would form the basis of the user 

needs that concepts generated from this process should aim to address. 

 

Two different questionnaires, as seen in Appendix 9.1, were created. While the essential questions 

aiming to extract user needs and requests were kept the same, the two questionnaires targeted two 

different geographical areas. One of the questionnaires was sent out globally, while the other one 

only to the local market. Creating two questionnaires also allowed to try out different questionnaire 

creation and distribution techniques, as presented in Table 11, which would contribute to the 

framework on methods to increase customer engagement, as part of the deliverable of a user 

centered innovation guide for Shortcut Labs. 

 

The company’s customer database was used to gather emails of users and to select a sample group. 

Fan and Yan (2009) argue that the relevance of the topic is one of the most important factors that 

influences the response rate, therefore the early adopters were predicted to be the best sample, as 

they are assumed to have keen interest in the technology. Only the earliest customers were selected 

as the target since it was argued that these are most likely to be at the leading edge of the innovation 

diffusion curve and therefore be inventive and creative people who are interested in new 

technology. 

 

The questionnaires were both limited to 10 questions each and sent to 1000 people at a time since 

the amount of recipients should be large enough to result in minimum of 100 respondents (Lin & 

Jones, 1997). As such a 10% response rate was concluded to be the minimum acceptable criteria 

to ensure the validity of the answers. Another reason for selecting 1000 as the sample size was that 

due to the nature of the questions, the responses would potentially yield hundreds of open-ended 

answers. It was considered that going through these answers manually would take time but still be 

manageable with this sample size. 

Questionnaire 1 17% response rate 

Sent users worldwide, excluding Stockholm 

Name personalised. 

No reminder sent. 

15% discount on current product offered as incentive in email. 

Questionnaire 2 28% response rate 

Sent to users in Stockholm. 

Stressed the short 10 question length and explicitly stated that it would be ‘quick’. 

Name personalised and accompanying email explaining how the company values 

the importance of the early adopters’ opinion. 

Incentive not initially offered however it was presented only upon completion. 

Reminder sent after five days, with an undisclosed reward mentioned. 

Table 11. The two different questionnaire designs, with the same core questions,  

resulting in different response rates. 
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Below, Figure 7 shows the outcome of the open ended questions. Similar user needs or product 

failures were grouped to see which were most mentioned or requested, and as such could be 

determined to be of more importance. In addition to this visual method of clustering, online 

analysis tools such as the Voyant Tools package (Sinclair & Rockwell, 2016) were utilized to aid 

the identification of key words. 

 

 
Figure 7. Clusters of open ended answers.  

 

The categories that these clusters were formed around are ‘hardware function limitations’, 

’hardware component limitations’, ‘software limitations’, ‘other/uncategorized’. These clusters 

were further analysed and grouped into the following theme-clouds presented in Figure 8. The size 

of a cloud increased with the amount of user requests linking to it. 

 

 
Figure 8. Clouds of user requests. Size of cloud reflects recurrence. 

 

The authors also investigated user issues on the company’s own online idea-forum, where approx. 

920 user comments were read through. An automatic rating function was used that orders the 

suggestions and ideas based on the votes received from other users. The top 100 idea suggestions 

were compared the questionnaire, indicating an overlap in a majority of the received insights. This 

procedure also revealed 5 unique product concept ideas that were suggested as follow-up products 
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that the company should develop. These ideas were later added to the other concepts as shown in 

chapter 4.10.  

 

As an addition to the insights and opinions from people who have had time to explore the product 

fully, the existing users, the authors were seeking to complement these with those of the potential 

users who have yet not used the product at all. In the next section, the authors observe and interview 

people with the aim to find out more about the first impressions of the current product, in order to 

take that data on board when designing the concepts for the follow-up product. 

4.7. Observational study 

In addition to the current users, the views of new users who are unbiased/uninfluenced by previous 

experiences of the existing product are important to capture. Their opinions on both the positive 

and negative aspects of the product were of most interest, thus face-to-face meetings were held 

with people new to the product. This input would help guide the design process to rethink the 

negative points raised, whilst trying to keep or build upon the positive aspects.  

 

The decision to include observational analysis in the product development process was expressed 

as useful and important by the ‘design expert’ interviews discussed back in chapter 4.2. New users 

were invited, through a poster announcement around KTH campus, to take part in a ‘Tech Product 

Evaluation’. This resulted in four participants who were highly interested in new technology. 

Information about the company and product was withheld until the observation of the participants 

commenced to limit their exposure to preconceived ideas. The product was presented to them and 

the entire journey that they had in understanding, unboxing, downloading the app, Bluetooth 

pairing, assigning functions and operating the product was observed. A customer journey map was 

drawn and questions were asked both during and after this observation to establish the participants’ 

thoughts and problem areas. The full list of questions can be found in Appendix 9.7. 

The participants in this hands-on product evaluation were all new to the product. Any feedback 

about the physical attributes of the product, other than initial reactions, were not gained as the 

users would have needed more time to explore and experience the product first. Positive comments 

about the simple design and soft and rounded feel of the product were dominant. What the users 

could relate to and give more thorough feedback and comments on was the user experience of the 

app interface. Since all participants were technology enthusiasts, prior exposure to and daily use 

of apps helped them to relate to positive experiences and in detail express their concerns about the 

negative aspects.  

 

The observational studies were done only in the early phase of the project, before any idea 

generation sessions had taken place. Insights gained from the observations were mainly relevant 

to the software team. 

4.8. Ideation workshops 

One of the main outputs from the time spent consulting with the design experts was that the use of 

a workshop is a very effective technique to gather people from heterogeneous backgrounds and 

stimulate ideation.  
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4.8.1. External 
An after work ‘Idea Jam’ was held over three hours. It was named as such to promote the relaxed 

atmosphere that was desired at the event. By naming it a session or workshop, connotations of a 

tedious or time consuming event in which users were being exploited for ideas was invoked. The 

aim for the ‘Idea Jam’ was to promote a fun event which promoted creativity.  

 

It comprised of 12 consumer users selected from a list of 53 potential users who responded 

positively to the optional question included in the questionnaire (Appendix 9.1) asking if they 

would like to take part in an ideation session. The criteria that was used to select the 12 participants 

was based around their perceived level of motivation and creativeness of answers to the 

questionnaire The motivation exhibited could easily be identified due to length and completeness 

of the answers provided. The creativity of a person was a little difficult to assess however this links 

to the ingenuity or novelness of their answers and suggestions.  

 

The seating plan for the evening was carefully devised by assessing the age, background and level 

of creativeness exhibited in the response to the “tell us your dream use for Flic” question. This was 

done in order to create a heterogeneous mix of both ages and backgrounds in an effort to ensure 

that diversity was maximised and also tried to reduce the functional fixedness that users of similar 

backgrounds or professional industries may exhibit. 

 

The structure, activities and timings of the entire ideation session is attached in the Appendix 9.9. 

 

Pankowski (1984) states that; “perhaps the most critical item on which the resource person can 

work is the structuring of the interactions among participants and between participants and 

resource people so that the time in the workshop can be both enjoyable and productive.” As such 

when planning the workshop, the following factors were carefully detailed to ensure that all 

participants could contribute in an efficient and structured manner. 

 

Formation of personas 

 The advice from the Interactive institute was to use real customer values and to not 

generalise attributes or characteristics. As such four personas were formed as a direct 

results of the key findings that had been established from the questionnaire, user 

observation, and explicitly voiced opinions of the industry experts and lead users. Creating 

a narrative or focus on a particular user and stimulating the participants’ empathy for the 

problem the user faces is an essential factor to consider during a workshop (Nielsen, 2013). 

A fictitious user can function both as a vehicle to create empathy and identification. The 

created personas in this case were used to aid the participants understand and draw attention 

to key recurring customer problems. Each drew focus towards a specific type of issue; 

improving the control of lights, music activities on-the-go, home security and multiple 

users. The four personas used are attached in Appendix 9.8. 

 

Atmosphere and mood 

 The level of comfort that the participants experience dictates their openness to share and 

contribute with novel ideas (Sork, 1991). As such attention was paid to each participant 

and everyone invited was told that they were here due to a specific contribution that they 

could make. The setting was chosen to ensure that each participant felt comfortable with 

the use of large group tables, music, drinks and snacks to make the environment one in 

which participants could relax. However, the power dynamics that result when grouping 

of individuals was a factor that could be less influenced (Johnson-Bailey & Cervero, 1997). 
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Attention was paid during the session to ensure that if a single person started to dominate 

discussions or dictate the thought process then they were restricted. This could be done 

using many techniques; applying limitations on the use of a particular solution or 

encouraging other participants to voice their ideas. To aid the participants level of comfort 

each was given a name badge that meant they could be address by first name and allowed 

them to feel personally included. 

 

No evaluation 

 Another key aspect needed to be established was that none of the ideas that participants 

generated would be judged or evaluated during the session (Prather & Turrell, 2002). This 

has many positive benefits. Firstly, evaluation further increases the power dynamics that a 

single participant can have on the ideation process. Remarks that criticise or dismiss ideas 

can lead to the creator being less likely to further share or develop ideas. Secondly the 

knowledge of the requirements and specifics such as market or industry applicability that 

are required to effectively evaluate ideas would not be sufficiently understood by the 

participants (Ulrich & Eppinger, 2012). Involving internal team members and management 

who understand the company's aim and team capabilities is far more effective method of 

evaluation. Finally, the time that would be required for evaluation of all the ideas would 

be too great during the typical length of a workshop. In our case the workshop was 3hr 

session held in the evening to suit the hours that participants have spare after work. 

 

Warmup 

 The first stage of the workshop was geared to simply aid the participants feeling of comfort 

whilst reducing the functional fixedness that they might possess. Sharing of fun facts about 

themselves within the group to break the ice and create an environment that encouraged 

open dialogue. The use of tools such as large colourful marker pens and clay for creating 

physical models, Figure 9, removed the adult barriers that may exist and rather promoted 

a childlike atmosphere which encouraged fun and silly ideas, typically those that can be 

developed and lead to radical innovations (IDEO, 2016).  

 

 
Figure 9. “Build your dream Flic”. Clay models as a warm-up exercise.  

 

Individual & collaboration stages 

 By combining individual ideation with collaborative stages, the idea outcome can be 

leveraged. This was one of the emphasised suggestions for workshops by the interviewed 

design experts as key to leverage the amount and level of concepts. During individual 

exercises participators tend to be more open to exposing their ideas than when articulating 

them in front of strangers, which is usually the case in a group setting (Hewing, 2013). On 

the other hand, group activities are powerful because the members can spark each other’s 
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creativity and start thinking in new ways (Ulrich & Eppinger, 2012). Figure 10 below 

shows how the session was organised, three groups of four persons per table, and asking 

them to work both individually and collectively at different points during the evening.  

 

 
Figure 10. Formation of small collaborative teams. 

 

4.8.2. Internal  
To complement the views of the external idea-sources, comprising of lead users and consumer 

users, a workshop with the company’s employees was held. As Enkel et al. (2005) describe it, the 

skillsets of the company’s internal experts bring new perspectives to the table and help to broaden 

the view of what is possible and feasible. It was predicted that the technologically more advanced 

knowledge base within the team would lead to ideas different from the ones generated in the 

consumer user workshop. Schweisfurth (2012) discusses how employees who are involved with 

the product development activities often also are skilled at how to use the product and thereby 

exhibit lead user characteristics. These employees, also called ‘embedded lead users’, have close 

proximity to or are part of R&D. They are also well informed about regular end users and their 

issues with the current products and solutions. Finally, they are also aware of competitors offerings 

and technologies. Therefore, incorporating employees in the idea generation phase can be a way 

to extend the amount of novel ideas. 

 

During the internal workshop, the outline of the session was kept very similar to the workshop 

with consumer users described above in chapter 4.8.1, as seen in Appendix 9.10. Keeping the 

personas and scenarios the same ensured that the connection between the generated ideas linked 

to the same user needs as identified prior to the consumer user workshop. The warm-up activities 

were withdrawn for time-saving reasons after concluding that the team already was in an excited 

mood to start the activities and that all participants were familiar and comfortable with each other 

having worked closely together previously. 

 

Once all the ideas generated were collated and used to inspire concepts that addressed the needs 

of the customers established from the questionnaire, a competitor analysis was performed. This 

competitor analysis, detailed in the following section, was to determine the current market 

conditions and to try to identify potential overlaps or areas in which the concepts could 

differentiate themselves in the eyes of the consumer. 

 



 

 

 

 

43 

 

4.9. Competitor analysis 

When planning to develop a new product, it’s important to obtain knowledge of what is already 

out there and in what ways those products could interfere with the planned product. It clearly was 

necessary to compare the ideas generated in the workshops with similar products on the market 

that target the same or similar customers. Successful product positioning tells the consumer what 

category something belongs to and how it’s different from other things in that category. Paetz 

(2014), reflects on the importance of understanding where the product ideas fit in the market, to 

adjust the concepts in ways that don’t put the product into straight competition with those already 

strongly positioned in the same category. Of course, there are many companies that do the 

opposite. These are two strategies for how a company can orient itself in relation to its competitors; 

either to imitate competitors and create products that have competitive advantages in terms of cost 

or design but in general are very familiar to the user, or by differentiating oneself from the 

competitors (Chen & Venkatesh, 2013).  

 

The latter is the strategy used by innovators such as Shortcut Labs. Analysing competitors revealed 

if any of the concepts could achieve a more disruptive positioning, in a territory where not many 

or no competitors exist. The process allowed to identify the competitors’ main defining features 

that should be avoided for reaching greater differentiation, which is one of the advantages of doing 

such research according to Chen (2013). Several other factors or attributes of the generated 

concepts were compared to competitors. As summarised by Mital et al. (2014), the following are 

attributes that make a successful product:  

 

 They offer entirely new benefits that existing products do not. 

 They offer a new secondary benefit in addition to the new primary benefit. 

 They are comparable to what the competition offers. 

 They eliminate an important negative in existing market products. 

 They offer a higher quality features than available in the market. 

 They harness contemporary societal trends. 

 They offer a price advantage in comparison to the competition. 

 

Ulrich & Eppinger (2012) also refer to customer analysis as ‘benchmarking’. By pinpointing the 

competitors’ strengths and weaknesses, both of the company and their products, it was easier to 

understand the potential of all the generated concepts. When apparent similarities with the 

generated concepts were found in competitors’ products, searches were performed to find potential 

patent infringement issues. This was to see if there were apparent modifications that could be made 

to the concepts, which still would ensure the intended functionality, in order to design around the 

patent and thereby fall outside the scope of the patented solution’s claims (Wang, 2008).  

 

Some competitors were already known by the company employees. Additional competitors were 

scouted using Google and patent databases as the main search tool. Linking knowledge about the 

competition with the previously acquired user insights would help the team to select the concepts 

that have little or no competition, are most likely to be able to withstand competition and address 

the user requests.  
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4.10. Concept selection 

The first round of evaluation consisted of selecting concepts which contained highly feasible novel 

ideas or at least ideas that, with a few minor tweaks, could be made feasible. These concepts were 

formed as a result of both of the ideation sessions and suggestions from lead users. After this, 

similar concepts were merged into one that would represent the main idea, as suggested by Ulrich 

& Eppinger (2012). Concepts that did not in any way link to any of the previously gathered user 

needs or lead user requests, were eliminated from this project and archived for the company for 

future reference. Table 12 gives an overview of the amount of unique concepts that the different 

idea-sources resulted in. 

 

Concept source and outcome 

Shortcut Labs online forum 5 

Workshop, external 9 

Workshop, internal 7 

Total 21 

Table 12. 21 unique product concepts were generated in total. 

 

Together with the management, a set of assessment criteria were established before further 

screening to filter out the lowest performing concepts. Criteria recommended by Justel et al. (2007) 

were combined with that which the Shortcut Labs team determined to be most applicable. These 

were:  

 

Total number of components 

 Amount of components that must interact with each other. Hints about the overall 

complexity. 

 

Production costs 

 Are there evident special production methods or complex tooling required? 

 

Market appeal 

 Is there an obvious market for the product? 

 

Blue Ocean 

 Is there space in the market, or will the product have to fight with competitors? 

 

Team and resources 

 Are there sufficient in-house capabilities or financial resources to obtain the lacking 

competencies in order to fully develop the product? 

 

To go from 21 to 3 concepts was deemed a tricky task so an additional criterion was introduced 

which was; ‘Is it crowdfundable?’. This related to the method in which the company launched its 

first product and it was established that this would be the method in which any subsequent products 

would be launched. This criterion was simply assessed by means of a yes or no answer. Any 
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concepts that were received a no answer and could not be launched in this way were immediately 

disregarded.  

 

All concepts presented to management, during both stage gate 1 and stage gate 2, were detailed to 

a similar level, with basic specifications listed, potential market / user appeal, and a basic initial 

sketch of how the solution may look or work. This minimised the risk of the most polished concept 

becoming the winner (Ulrich & Eppinger, 2012).  

 

During this first round of evaluation meetings, the criteria allowed for a fair comparison and the 

concepts were easily reduced down to produce a top three list. The chosen three, which satisfied 

the criteria, addressed a specific user need, and met the company's vision for future innovations 

required further evaluation prior to a final stage gate check in which one would be selected to 

further develop, 

 

The final three concepts were further explored and compared to each other in terms of competition, 

approximate development time for full product and Bill of Materials (BOM) cost. Another 

important consideration to be made was how clear the use cases were for the users since the 

concept selection should never forget the customer, as argued by Ulrich & Eppinger (2012).  

 

Before the final product concept was selected, lead users were contacted to discuss the three 

concepts and to see how well the these would fit their intended use cases and what improvements 

could be made to ensure a better fit. The lead user input was taken on board to the management 

meeting where the final concept was chosen. The chosen concept was later iterated a final round 

with the lead users, that previously had shown interest in the particular concept, giving their final 

comments. Internal company suggestions were taken in as well, mainly consisting of production 

and manufacturing related information. A full specification of the finalised design and feedback 

from those involved was presented to the company as the final concept.  

 

Due to the confidential nature of this project the product itself and the details revolving around it 

are not disclosed in this thesis report. What can be discussed however is the specific contributions 

that were made by all involved, and how the contributions aided or hindered the development of 

the concepts. This is presented in the following chapter 5. ‘Analysis’. 
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5. ANALYSIS  
 

The findings analysed in the following chapter are derived from the empirical study performed 

and highlight both the advantages and the limitations that each type of user can have on a NPD 

process. The limitations presented are subsequently linked to the literature and either verify or 

disprove the previous research on user involvement.  

5.1. Summary of user contribution during the empirical 
studies 

The method developed based on theory and the discussions with design experts, as presented in 

the beginning of the chapter 4, led to a product development process consisting of involving the 

following as a multidisciplinary team: industry experts, lead users, consumer users, internal 

employees. How all these contributed to the product development and what the key insights were 

from these phases are summarised below in Table 13. 

 

Contributor Contribution 

Industry experts Insights into markets and market trends 

Insights into user behaviour 

New connections & lead user suggestions  

Lead users Insights into specific user needs & behaviour 

User data/statistics 

Building relationships 

Potential new partnerships 

Consumer users Evaluation of existing products 

Insights into user needs 

Novel ideas (in online forums and ideation 

workshops) 

Internal employees (product 

experts) 

Novel ideas (in ideation workshops) 

Technical competence 

Feasibility analysis 

Table 13. Contribution from all input channels during the product development process. 

 

During the empirical product development study, numerous advantages and disadvantages were 

identified at each stage involving contributors. In the following sections the limitations of each 

contributor will be presented as well as a short summary of how each contributor was involved 

and the pro’s and con’s of their involvement. 

 

5.1.1. Industry experts 
The industry experts were involved through meetings and interviews and articles, to help the 

authors discover important market trends and to find suggestions to potential lead users in 

attractive markets and industries. 
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Pro’s 

 High validity of insights due to their nature of proactively keeping track of technology 

evolution in a specific or wide array of industries. 

 Impartial view (for those that don’t belong to a specific company, e.g. journalists). 

 

Con’s 

 Difficult and time consuming to find the right experts to talk to, who have a broad view on 

the markets of interest. 

 Questionable validity of those that are directly linked to an industry (or a specific company 

within an industry) as they can provide data that elevates their own interests. 

 

Link to existing research 

Radical innovations require that the firm develops the capabilities to involve the ‘right’ users at 

the ‘right’ time in the ‘right’ form (Lettl, 2007). Finding industry experts was a short process as 

they responded quickly and were happy to meet since there were no expectations for further 

involvement of these individuals. Involving industry experts in the initiation phase of the product 

development process helped to gain a better understanding of the markets that the product was 

intended to focus towards. The industry experts were found to be a valuable resource for finding 

potential lead users in the case of this project. Just as stated by Ozer (2009) these people were 

found to have a solid understanding of complex problems in the fields of interest.  

 

5.1.2. Lead users 
Lead users were involved after consulting with industry experts. The selected lead users 

participated in initial meetings where the project was discussed and outlined, in idea generation 

meetings and during a later iteration where the final product concepts were refined based on lead 

user input. 

 

Pro’s 

 Lead users were able to provide substantial hard data on users who otherwise could not be 

easily accessed. 

 A product developed together with lead users can lead to a valuable business partnership 

where access to the lead user’s customer base opens up a new market. The output of the 

empirical study performed is yet to be launched so this cannot be confirmed at this current 

point in time. 

 Existing relationships led quickly to lead user involvement 

 

Con’s 

 Searching for new lead users required substantial time resources. 

 Motivating new lead users to participate was hard without financial incentives. 

 Difficult to find the right person to talk to if the lead users are in large companies. 

 Aligning the schedules of the lead users and the project was exhausting. 

 Assessing the competence of the lead users was difficult and may be subjective. 

 High initial project setup cost when lead users are involved (even though costs in the long 

run may be reduced). 

 Some lead users did not want to sign NDA’s at an early stage due to complex legal policies. 

 Low correlation of ideas and suggestions to other lead user ideas due to lack of overlap in 

market or industry. Hard to increase without collocation techniques such as a workshop. 

 

  



 

 

 

 

48 

 

Link to existing research 

The limitations identified in involving lead users in many ways confirms that of the previous 

research on the topic. Identifying lead users who were both competent and able to contribute to 

projects focused on the consumer markets (von Hippel, 1988) was extremely difficult. This was 

emphasised by the fact that there was no specific problem to solve, rather to just develop a new 

product concept aimed towards a certain market, making identification even harder especially in 

larger companies that have many potential lead users. Whereas if a problem can be linked directly 

to a specific industry user group, lead users are able be quickly identified. It should be noted that 

this was only true in identifying new lead users to involve, existing relationships with companies 

reduced the time and effort in identifying lead users who were motivated to participate. Once 

suitable lead users were identified and assessed to be competent and motivated to participate 

another barrier presented itself. This was the difficulty in aligning their schedules and project 

timelines to match that of this project. All of the above confirms Lettl’s (2007) findings that 

innovations require the involvement of the ‘right’ users at the ‘right’ time in the ‘right’ form.  

 

In line with the findings of Enkel et al. (2005) it was experienced that some lead users were 

apprehensive of external involvement for intellectual property and ownership reasons. NDA’s 

were used to ensure that sensitive IP was not revealed however some were not willing to sign 

NDA’s until they felt that a business deal had been established. When discussing and co-

developing ideas with lead users that were able to disclose user specific information it was difficult 

to keep some lead users on the topic of how to add value (Keinz, 2012), rather than diverging into 

the technical solutions that could achieve this value. 

 

5.1.3. Consumer users 
Consumer users were used as a source for evaluation of the company’s existing product as well as 

generators of novel product concepts. The methods used to involve consumers were a 

questionnaire based survey, observational studies of product usage and an ideation workshop to 

create new ideas.  

 

Pro’s 

 Consumer users are the market. As such involving them was essential to create a market 

driven product. 

 Users were easily motivated. 

 Users were able to provide novel product ideas, typically for free or minimal incentives 

and reward. Recognition and food related items, snacks and drinks, in this case was enough. 

 

Con’s 

 Time consuming and difficult to assess their competence for involvement. 

 Ideas are not always feasible. 

 Lacked the knowledge and understanding to effectively be able to evaluate concepts 

 Some users selected lacked the skills (sketching, annotating, describing) required to 

effectively be able to communicate and share ideas. These barriers affected the stage in 

which concepts were derived from ideas. 

 Users from different backgrounds or location may have different needs and values. 

Therefore, in selecting who to involve, it was difficult to understand and in turn eliminate 

any bias. 
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Link to existing research 

He & Chen (2010) stated that the only way to create an innovation that results in high added value 

is to identify users that exhibit appropriate levels of competence for the task at hand. This was not 

a straightforward task in this case as identification of users who possessed multiple traits such as 

high levels of creativity, strong communication skills and inherent motivation were difficult to 

pinpoint. The design of the questionnaire helped in this identification however there was still some 

apprehension that the right users were involved.  

Ulwick (2002) argues that user involvement typically only results in incremental changes or 

improvements, when users are asked to devise feasible solutions to problems, as they are 

functionally fixed. This was also identified when analysing the output of both the questionnaire 

and workshop. The findings of Magnusson (2003) which detail how ideas generated by consumer 

users have a low correlation between originality and producibility also became apparent as many 

ideas that were not limited by feasibility, such as the build your dream device, were not 

reproducible. Preparation for such results meant that ideas were used only as inspiration in the 

development of concepts, rather than dismissing an idea at face value. 

 

5.1.4. Internal employees (product experts) 
Company employees were used to both generate new product ideas as well as assess the feasibility 

of the consumer user ideas and to turn these into proper product concepts. The technical 

competence of the employees helped with the specifications of product concepts. Their knowledge 

of the markets also helped to identify competing products and technologies, which was used in 

order to tweak the generated concepts in a way that favourable market opportunities could be 

exploited. 

 

Pro’s 

 Close proximity made it easy to talk to different employees at any given time. 

 Were motivated to be involved since they care about the company’s future. 

 Were easy to involve due to existing knowledge of advanced technology. 

 Employees generated feasible ideas. 

 

Con’s 

 In some cases, during ideation sessions employees were functional fixed. 

 At times, employees exhibited fear of trusting user insights. 

 May be resistive to change or disruptive innovation. 

 Low prioritisations for product development when too busy firefighting current projects. 

 Danger of being biased toward product concepts that originate within the company. 

 

Link to existing research 

As stated by Katz and Allen (1982) and Keinz (2012) there is the issue of employees being afraid 

of or resisting ideas generated by external members. This was noticed to be a tendency with some 

of the employees, expressed through questioning and negativity towards external ideas. The 

‘barrier of not wanting’, as described by Lettl (2007) can hinder the internal employees from 

cooperating with external users who don’t exhibit an ‘expert’ status. During this project, 

tendencies of this were noted but outweighed by the fact that employees can contribute novel 

product concepts and work on turning the less feasible external users’ ideas into feasible concepts 

that actually can be manufactured, which also is supported in previous research by Magnusson 

(2003). 
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6. DISCUSSION 
 

In the following chapter the difficulties involving users during the authors own experimental 

research are discussed. Subsequently a suggested framework is presented which aims to provide 

an early stage company with a comprehensive user involvement method that should reduce the 

limitations identified. The suitability of the proposed framework is also discussed. 

  

Types of users 
By far, users who fell into the lead user category, were the most difficult to identify, establishing 

meaningful connections to in such a short timeframe and motivate them to participate throughout 

the entire product development process. Even though Shortcut Labs had established numerous 

business partnerships prior to this project commencing, convincing those partners to contribute to 

a lead user project was difficult. This would be amplified further if similar early stage companies, 

with less contacts, tried to implement a lead user method. The resources required to implement a 

lead user project in its purest form are substantial to a small company. A typical lead user project 

costs on average $40,000 USD when expenses such as training staff on the methods and execution 

of UCD, incentives to workshop participators, expert interviews and user site visits are added up 

(von Hippel, 2009). It became evident that the lead user method in its real extent would be 

constrained by the budget of the project. Added to this the complexity of aligning their interests 

with that of Shortcut Labs and incorporating incentives which will ensure long term relationships 

posed a problem with this approach. Large MNC may be able to attract lead users with more ease 

due to their esteemed reputation and established level of product success. 

 

Consumer users were less difficult to involve and as the technology push phenomena is stagnating, 

product developers and designers are prompted to move closer to the end users in order to get the 

‘user experience’ right (Sanders & Stappers, 2008). Backed up by the research by Flint (2002) and 

considering Shortcut Labs current success and user base in the target markets identified previously, 

it seemed reasonable to draw from these resources and make the consumer users part of the design 

process, as consumer users. However, the suggestions they contributed with are more likely to be 

unfeasible and specific to a niche market segment unless careful consideration of ensuring a 

heterogeneous mix is made when contacting and involving. 

 

From what was experienced during the implementation and development of this framework it can 

be deduced that the proposed framework is, for early stage companies, much more effective by 

limiting the input from lead users to a minimum and only in the latter development stages. For a 

successful product, functions and features must appeal to a large user base (Buurman, 1997). 

Consumers are best poised to describe these feature and functions they desire, and lead users are 

best to evaluate their suggestions. 

 

User search (Lead users vs. consumer users) 
The time invested in searching for companies, identifying appropriate persons at said company 

and then explaining the background and scope of the project was significant. This phase took 3-4 

weeks of man-hours, which is a considerable time allocation for small companies trying to follow 

this process. The net result in this case was that only seven initial meetings were conducted out of 

30 contacted potential candidates. Out of these only four were deemed to be appropriate to involve 

further, returning a 13% success rate for this phase of finding lead users.  
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Out of all the potential lead users contacted, the companies who have had previous involvement 

with Shortcut Labs were much more willing to engage in the project and express their interest in 

participating as lead users. These companies typically responded within a few days with a positive 

interest to learn more about the project. Introductory meetings were arranged in order to pitch the 

process and goals of the project and to assess their competence and fit for the project. However, 

in the cases with companies without prior relations to Shortcut Labs and where it was the first 

contact being made, the results were less encouraging. Several of those contacted never replied on 

emails, while some replied with negative input to inform that this kind of project would require 

too much time from their schedule or that they were unwilling to participate for undisclosed 

reasons.  

 

It is fair to believe that the success rate could have been vastly improved if only previous company 

contacts and no new ones had been used. Six of the 30 contacted potential lead users had previous 

links with the company and three of the four selected were from this initial six. This gives a 50% 

success rate. This is believed to link to the fact that many firms are actively fostering and managing 

relationships with their key customers, suppliers and organisations in which they believe in, which 

in literature is often referred to as a firm’s network competence (Ritter et al., 2002; Jiang, 2014). 

Up keeping of good relationships has a direct effect on a company’s competitive strength.  

 

Consumer users on the other hand were far easier to find, and the competence of these users could 

quickly and easily be identified using tools such as surveys to assess their motivation and 

creativity. In what other ways consumer users can be become involved depends on the channels 

that are established to include them, e.g. consumer communities or forums related to the 

company’s services or products. Communities are a way to successfully aid user innovation 

according to Hippel (2005). Shortcut Labs has an online forum and a dedicated page for users to 

post their ideas, whether connected to the current product or totally novel. This online user 

community was examined during this project in order to find attractive user contributions.  

 

As such the framework suggested puts the emphasis on consumer users to generate ideas and lead 

users to evaluate the fit, of concepts derived from those ideas, to the needs of their customers.  This 

is deemed, by the authors, to be the most efficient use of both these types of users’ time. 

 

Lead user contribution and motivation 
The stipulations that outlined the schedule of the thesis work did not match to that of lead user 

timelines. The lead to an increased level difficulty faced in attracting lead users who were able to 

contribute within the designated period of thesis activities. Typically lead users had multiple 

projects running simultaneously and were therefore not able to contribute to the desired level. If a 

proposal had been made that suggested a future date in which the PDP would commence then a 

higher number of lead users may have been able to participate. Pre planning is therefore vital. 

 

The type of contributions that lead users would be expected to make was stated explicitly during 

the initial meetings and discussions when assessing their competence. This included sharing of 

data such as their customers’ specific needs or values that are associated with a certain problem 

they faced. At the outset all lead users appeared willing to share this kind of information as long 

as appropriate NDA agreements were put in place. However, during the later discussions, it 

became evident that none were explicitly able to share statistical data. This partially contributed 

to selection of the final four.  
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Of these final four lead users, three lacked the necessary data completely and the other lacked the 

necessary access to the specific data required.  A request was made for them to gather the required 

data needed to make informed decisions during the concept stage, however only one agreed to 

collate the specifically requested data. This was a lead user from one of the larger organisations, 

who created a questionnaire that would be used to provide evidence of specific customer needs. 

However due to the size of the organisation and subsequently the speed that they are able to process 

tasks such as this, the results of this questionnaire are still pending. The more requests that were 

made for specific data the more the relationships with these lead users were strained. Negative 

effects, such as reduced likelihood or speed of replying to emails, were noticed and correlated to 

the level of motivation that they displayed when participating.  

 

It can be concluded that initial motivation must be regarded in a different manner to long term 

motivation. All of the selected lead users exhibited signs of positive motivation at an early stage; 

quick responses to email requests, ease of organising initial meetings, agreeing to share data and 

general positivity regarding the proposal. However long term, independent commitment to the 

project was not achieved. Any requested contributions that required them to independently gather 

data or analyse information was lacking, as was any independent work carried out without prior 

request. 

 

After multiple failed requests for the remaining three to gather the information that was required 

for concept ideation, a decision was made to adjust the way in which they would be utilised during 

the development process. As such the lead user input was therefore limited to, and specifically 

used, during assessment of the consumer user generated ideas. This is reflected in the framework 

which now suggests that lead users and only used during the latter stages for refinement of ideas 

and concepts developed by consumer users. As Homburg & Gruner (2000) suggests this may be a 

positive tact as the greatest benefits of consumer involvement will be realised if the contribution 

intensity is the highest in the early idea generation stages. Reducing the time spent trying to attract 

lead users and instead focusing on gathering consumer ideas fits this suggestion well. However, 

the information provided from these lead users was highly subjective as no data could be provided 

from them to quantify their opinions. Their experience of, and time spent within their respective 

industry, was therefore vital to comprehend to ensure that their opinions were valid.  

 

NDA Issues 
Non-disclosure agreements, or NDA’s, are legal documents that help to keep confidential 

information in the right parties’ hands. Disclosing sensitive information is often necessary when 

seeking investment, hiring consultants, or when proposing ideas or business proposals to new 

partners. The intent is to build mutual trust and prevent idea leakage (Enkel et al., 2005; Elfring, 

2005). For start-ups like Shortcut Labs, requiring NDA’s to be signed by information receiving 

parties, is a way to ensure that new ideas won’t be stolen. It does not always provide full security 

since ideas can come from many places but there are many cases where NDA’s have been useful 

in court to solve issues of intellectual property ownership (Klee, 2000).  

 

Involving multiple companies as lead users in the product development revealed differences in 

how companies viewed this legal document. While some sent their own versions of NDA’s to be 

signed before the initial meeting, others were more reluctant, questioning if it was too early stage 

when discussing concepts. By not succeeding in aligning the policies of Shortcut Labs with one of 

the most promising lead users in the concept development phase led to elimination of that 

particular lead user and potential future partnership at this time. One must not forget that 

established companies always have the upper hand in these discussions. There is simply nothing a 
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small company can do about firm and fixed processes and policies in a large MNC’s legal 

department.  

 

By focusing on involving companies that already have an established relationship with the 

company as lead users, NDA’s are may already be in place, which is one issue less when following 

the development process proposed in this thesis.  

 

Questionnaires  
For a company that already has a user base of an existing product, it was found that questionnaires 

are an efficient way of gathering user insights and the engaging customers. Important to note 

though, just as explained in research by Fan & Yan (2009), the method is not without challenges. 

On average, a web-based questionnaire has 11% lower response rate compared to other survey 

methods. This might be due to the fact that people are overwhelmed by web based questionnaires 

because they are relatively easy to create, and that filtering tools by e-mail service providers can 

classify surveys as spam (Sanchez-Fernandez et al., 2012).  

 

During this thesis project the intentions of sending out two questionnaires to an evenly split sample 

instead of one were twofold. Firstly, to see in what ways factors such as incentives and reminders 

linked to the questionnaire would affect the response rate and if that would align with the findings 

in the literature research. Secondly, sending out one of the questionnaires to local people based in 

the same city as the company allowed to use it as an invitational tool to get users to come to the 

idea-generation workshop. 

 

While the first questionnaire returned a 17% response rate, the second questionnaire yielded a 28% 

response rate. The 11% increase is higher than that of Kalantar & Talley (1997) when studying 

how the same incentives but a shorter questionnaire gave a 7% increase in responses.  In the first 

email send out of the second questionnaire the reward incentive for completing the survey was not 

mentioned at all. Why the second questionnaire in some sense contradicted Kalantar and Talley’s 

results by not mentioning an incentive at all and still resulting in more responses than the first 

questionnaire might partially have to do with the fact that the shortness of the completion time was 

emphasised more than in the first one, just as suggested by Kalantar & Talley, but also the fact 

that reminders were used to achieve a higher response rate.  

 

Reminders together with incentives are a powerful way to increase response rates (Fan & Yan, 

2009). It could be argued that the incentive offered in the first questionnaire, a 15% discount on a 

product that the respondents already own, was too little of an incentive. In hindsight, the low 

number of discount codes redeemed in the company’s web shop by the first questionnaire 

respondents hints that the offered incentive was not attractive to more than a few people. The 

invitational email to the second questionnaire did not mention any incentive at all. It was not until 

the send out of the reminder, 5 days after the original invitation, that the recipient was informed 

about a reward becoming available when completing the survey. In the response rate statistics 

charts (available in Appendix 9.1), the reminder is the point after which a major increase in 

completed responses takes place. The reminder in the second questionnaire stated that there was a 

reward but left the details undisclosed. This might have made the incentive appear much more 

interesting, resulting in a much higher response rate. People did not know what they were getting 

before submitting the complete survey but were believed to be eager to find out based on these 

statistics. 
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It is important to remember that Göritz (2004) stresses that incentives coupled with a short 

questionnaire can reduce the quality of the result due to users simply filling in useless data to reach 

the rewards. The quality of the responses in first questionnaire, where an incentive was mentioned 

prior to completion, may compromise the validity of the answers. A solution to this could be to 

assess the time a user spent on the questionnaire. The average time to complete this first 

questionnaire was 159 seconds. Any users that spend less than, say 60 seconds, could be excluded. 

This was not done in this case due to the low response rate. Rather a restructure of the questions 

and a change of approach in how to communicate with users was conducted and this lead to an 

increase response rate. 

 

Workshops 
Even though the authors had no previous experience from facilitating workshops, the insights 

gained from the design expert interviews encouraged to undertake both a workshop with consumer 

users and one with internal employees, as described in chapter 4.8.1 and 4.8.2. Both authors agree 

on that the workshops were successful, based on the output in amount of unique concepts generated 

and the positive feedback from the participants given during short individual evaluation 

discussions at the end of the workshop sessions. 

 

One of the comments from the consumer user workshop attendees was: “It’s unfortunate that we 

were only men and no women here today.” There was an apparent difficulty in tackling the 

heterogeneity of the group of people invited to the consumer user workshop when trying to attempt 

to even out the gender differences. In a master thesis about design, technology and gender, 

Ehrnberger et al. (2012) identify how historically professional technology development and 

industrial design have been male-dominated and in most cases still are today. This is argued to 

contribute to a genus-oriented design idioms and influence whom the final product appeals to. This 

was something that was considered when planning the workshop and selecting the participants to 

invite out of those who had expressed interest to be involved. Unfortunately, all of the 12 

participants in the ideation workshop ended up being male. It is suspected that a large majority of 

the users of the current Shortcut Labs product are male, based on the low amount of female 

respondents to the invitational questionnaire where the gender was explicitly asked about. The 

female respondents of the questionnaire were a mere 9%. Out of all total respondents’ females 

expressing the willingness to participate in the workshop was less than 2%. It’s important to note 

that it can’t be said that females were less willing to participate in this particular workshop since 

the percentual ratio of those willing to participate is considered to be nearly identical to that of 

male respondents. For both genders the interest to participate was close to 20%. The low overall 

number of female respondents interested in participation was the major factor why the workshop 

ended up with 100% male participants. This result was entirely circumstantial because the date 

and time selected did not suit any of the females who had expressed interest in participating.  

 

The selection of the consumer users to participate in the workshop was based on an analysis of 

their open ended replies as explained in chapter 4.5. This way of selecting participants gives an 

advantage to those good at expressing themselves in writing and coming across in a way that 

aligned with the author’s view of someone who fills the selection criteria. It also depends on the 

situation the respondent is in when filling in their answers; if they have time to do it properly or 

are in a hurry. Someone filling out the questionnaire on a mobile phone might not be as elaborate 

in their answers since typing long texts on a small screen is one the main problems of content 

creation through mobile devices (Ojala & Malinen, 2012). Due to these reasons, some might have 

not come across as the most suitable candidates, even though they could have been very creative 

and productive in a live workshop setting.  



 

 

 

 

55 

 

 

During a proper lead user method, von Hippel et al. (2009) recommend to hold a workshop with 

the involved lead users. Already in the initial phase of contacting lead users for this project, 

considering the difficulties of scheduling the first meetings, it became clear that facilitating a lead 

user workshop would prove to be a troublesome undertaking. Some companies had trouble finding 

a 30-minute slot for a quick meeting weeks in advance. With the meeting approaching, some had 

to push the scheduled time more than once before the actual meeting could take place. Two of the 

initial meetings got cancelled and were not possible to reschedule in the time scope of the project. 

This hints that the priority of our project was considered low and illuminated the fact that getting 

several companies to align their schedules and come together for a minimum of a few hours up to 

a day for a workshop would be close to impossible. The close to non-existent budget of the project 

was another limiter for a lead user workshop. According to von Hippel et al. (2009) lead users 

should receive an honorarium for workshop participation. Some need to be compensated for their 

time in order to be able to prioritise the project during a hectic time with other ongoing projects. 

For lead users coming from other cities or countries, travel expenses and accommodation should 

be reimbursed. This clearly is a problem for small companies where the funding is limited, making 

the lead user construct impractical on its own.  

 

Because the undertaken project resulted in only 4 lead users being involved, it is questionable how 

well such a small group would have worked if lead users would have been involved in a workshop 

together. Possibly the number of ideas generated would have been lower than the consumer user 

group of 12 people. Another final aspect relating to both consumer users and lead users’ ideas is 

that the empirical evidence in previous research supports the use of consumer users to generate 

novel radical ideas, even though the trade-off might be feasibility. When technological restrictions 

are unknown or removed, ordinary users generate more radical ideas than those who understand 

the technological limitations and consider the details around feasibility (Kristensson & 

Magnusson, 2010). When considering this, leaving out the lead users from the workshops and 

including them only as evaluators of the user’s ideas feasibility and for providing input did 

probably bring the most value to the process.  

 

Observational studies 
The four observational analysis’ of users using the current product were not considered to be very 

fruitful. The insights gained were mainly hinting towards the need of incremental changes or minor 

tweaks. Because the observed users were selected to be potential new users, the first impressions 

of using the product and immediate needs were the big findings, and very little was found that 

could lead to radically new product concepts. If the users would have had time to explore the 

product in their daily lives more useful insights would probably have appeared, similar to those 

latent needs expressed by the questionnaire respondents.  

 

In hindsight, if the time limit would have allowed, more effort should have been put into this to 

get more out of the observational studies to aid the conceptualisation of a novel product. One of 

the interviews with the design experts, People People, led to the understanding that observational 

studies are most fruitful when done in people’s homes or in the setting where they normally are 

using the products as this helps to get the most natural reactions and feedback. Conducting 

observational studies on other IoT devices than the current product, in their environment of use, 

linked to the areas of interest (security, purchasing, smart home) would potentially have been more 

fruitful in terms of useful ideas for new product concepts. 
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Validity of gathered data 
The response rate of 17% and 28% for questionnaires means that that validity of the data may be 

questionable. However even with a response rate of 100% the sample to whom it was sent to is 

impossible to make unbiased. Due to the limited sample size and method for choosing the 

recipients, which was to select the first 1000 backers both worldwide and Stockholm based 

respectively, certain aspects such as having an even proportion of male and female recipients 

cannot be ensured. 

Take for example the difference that location has on a respondent's answers about their favourite 

use of Flic. Questionnaire 1 was sent to Flic customers globally, whereas questionnaire 2 was 

specifically sent to Stockholm based customers. The results gathered show Spotify being a 

favourite use case with 8% and 16% respectively. This significant variance of 8% could be 

attributed to the fact that the Stockholm based users tended to use Spotify more as Spotify has a 

high market penetration in Sweden. When compared to the worldwide user statistics this market 

penetration drops significantly due to competition from other music streaming services such as 

Pandora and Deezer, apps not supported by Flic yet. Also these questionnaire numbers were 

disputed by Shortcut Labs employees as the company gathers its own usage statistics on how many 

times buttons are clicked and for what use. This record shows that worldwide it is clear that the 

smart light application ‘Philips Hue’ is the most popular use for Flic. 

There is a clear distinction between these two statistics however which relates to the phrasing of 

the question asked. In the questionnaire users were asked to choose their favourite application to 

use Flic with. The company only gathers information on what has the highest usage. As such it 

can be argued that users are mainly using it for lighting control, however they feel that the best 

implementation of the button is when controlling music. 

Careful consideration regarding the design and phrasing of questions for the questionnaire is vital. 

To be clear in advance on what the desired outcome of a certain question can achieve will result 

in a much better understanding of what the data means. The questionnaires used both had a 

mandatory follow up question to the favourite use question which asked users “Why is this so 

special? What do you love about it?”. It was an open ended free text question that lead to a much 

greater understanding for the reasoning of their chosen answer. This gave valuable consumer 

insights into the data and meant that ultimately the 16% figure for Stockholm cannot be simply be 

disregarded. 

The validity of the data gathered from the lead users is much more difficult to assess at this point. 

During the consultation interview with the Interactive Institute regarding user involvement, 

described in chapter 3.3, it was discussed how easy it is to accept the information a company 

presents about its users as the truth and how that can lead a development project in a direction 

where the result is something not valued by the users. It can be hard to know for an external party 

what is based on actual user research and what is not. It can be difficult to find out how the user 

research was done, when and by which department. The user insights are also subject to 

interpretation errors and added subjective opinions if passed on from person to person inside that 

company (Kvale, 1994). 

During this thesis, user research data was requested from the companies but none was received 

due to different circumstances concerning each of the involved companies. In order to move 

forward and keep the schedule of the project, what the companies did say was taken as the simple 

truth. An argument to justify this was that the user data from the lead users was complemented by 

market studies and internal data gathering e.g. through the user forum, previously recorded 

customer statistics and the questionnaires, thus not solely relying on lead user information. 
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Managing the radicalness of ideas 
Flic, the current product offered by Shortcut Labs has faced criticism for being too early for the 

market and IoT on a whole is still in its infancy with 87% of consumers not having heard the term 

“Internet of Things” (Acquity Group, LLC.). In the eyes of the consumer many smart products 

offer little relevance or use and as such are often seen as gimmicks (Nielsen). Additionally, the 

relentless rate of development of connected devices and constant jostle between manufacturers for 

a supreme or standardised communication protocol results in products becoming obsolete at an 

ever increasing rate. Overall this equates to the fact that consumers are less likely to adopt of a 

new product en masse unless it satisfies their requirements to high degree. 

 

This leads to potential implications for developing a subsequent product which is even more 

radical. Incorporating lead users certainly increases the likelihood that the concept developed 

addresses a specific market need and provides customers with a value other products cannot 

satisfy, however this may not be consciously known or desired by the consumer at this current 

point in time. The launch of this product would potentially result in financing issues for the 

company if the market adoption is low and slow, meaning the ROI could affect cash flow.  

 

Testing the concept on consumer users, and making iterative changes to the functionally or value 

offered may lead to an increased speed of market adoption or reduced time for the company to 

achieve the desired ROI. The negative aspect of this is that consumer users may only suggest 

changes to benefit themselves for the short term current problems they face. As such the unknown 

needs that they have are not satisfied and the product will only have a short lived, ‘flash in the pan’ 

success. 

 

However, the development of radical ideas that are accepted is increasingly showing faster 

adoption rates as a result of globalisation (McGrath, 2013). The speed at which a technology is 

adopted from the point of release is increasing and the time it takes for these technologies to 

become dispersed to a point of saturation is decreasing as can be seen in Figure 11. This bodes 

well for pursuing ideas that may not be instantly understood or desired by current consumers.  

 

 
Figure 11. Adoption rate of technology in US households 1900-2005 (Felton, 2008) 

 

The internet of things, as a subsection of the internet, is therefore likely to follow a similar trend. 

A radical product that provides a value focused towards a market or specific area of IoT is likely 

to become desired by more than just early adopters and appeal to the majority of users much faster 

than historical evidence shows.  
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6.1. Framework for a user innovation strategy 

 

6.1.1. Management implications 
The proposed framework in 6.1.3. has a high chance of leading to successful innovations if the 

management is dedicated to the project and believes in the voice of the customer. It’s important 

that the management shows understanding and support to the team that is conducting the user 

involvement process. Internal resistance to UCD as an innovation method will have detrimental 

effects on the proposed framework The resource demand in terms of man-hours that a user 

involvement project requires during the development phase is not insignificant. Due to the 

circumstances that this thesis arose from (and the fact that the team consisted of students) the 

implications of this were not directly apparent to Shortcut Labs, however if future user 

involvement projects are undertaken then this should be considered. Future Shortcut Labs team 

members may need require training on the suitable methods (in addition to the framework 

suggested as an output from this thesis) or they may require accompaniment by consultants with 

the right expertise.  

 

Finally, other employees with competence may need to be involved too and their time allocated at 

times to ensure the feasibility of the products developed. This was very well supported at Shortcut 

Labs, as the undertaken project was initiated in close discussions with management. For an early 

stage company, it is crucial that the projects undertaken are feasible not only for producibility but 

also for the company’s resources and internal competence.  

 

6.1.2. Framework compared to Lean Startup method 
The proposed product development framework has some similarities with other product 

development methods adapted for small and new companies like for example the Lean Startup 

method. Both are methods for achieving product-market fit by involving customers with the aim 

to learn from the customers. The main difference however is that in the Lean Startup method 

proposed by Ries (2011) puts a product out on the market, a minimum viable product, to see how 

customers react and then act upon their feedback. For the method proposed in this thesis, the 

authors have studied and adapted the method for hardware products, while Ries (2011) work 

mainly revolves around software products. This is a major distinction, since hardware products 

cannot be iterated in the same way when the product already is on the market. Costs for adding or 

modifying features is a tedious process when it comes to hardware. A minor change of the product 

can lead to new tooling costs that in most cases are very substantial for small early stage 

companies. Simply put, a hardware product must be as close to the finalised version as possible 

when being released on the market. While the proposed model suggests that hardware should be 

iterated as much as possible before market launch, the Lean Startup method is suited for software 

since software is more forgiving when it comes to iterations and continuous development.  

 

6.1.3. Proposed framework 
The following section describes the suggested framework and method that Shortcut Labs or 

similar, early stage companies, should follow to ensure that the identified limitations of each 

contributor type can be minimised in order to reduce the impact that these limitations have on a 

NPD process. The proposed process can be used for either radical or incremental innovations 

depending on the desired outcome. The implementation of the following procedure should produce 

results that satisfy both the end users and the company. For consumers the outcome will lead to an 

increased chance of satisfying true customer needs, while reducing the overall development time 

needed to do so. For the company it can be expected that satisfying these customer needs will lead 
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to an increased chance of market success, improvement of company and brand image, and 

development or strengthening of industry contacts and partnerships. 

 

The framework consists of 5 key stages, Figure 12, each of which must be satisfied prior to the 

next stage being conducted. 

 

 
Figure 12. Proposed framework stages 

 

Initiation stage 
In this stage the outcome and timeframes are established in conjunction with the company 

management. In addition, steps to increase the likelihood of the project success should be 

conducted such as providing training to those who will participate and establishing a supportive 

company culture  

 

Pre stages 

 Provide adequate training to staff who will conduct the work. 

 Promote the method internally and inform management of the benefits of such a method to 

establish a supportive culture to decrease any internal barriers. 

 

Establish desired project outcome with the management  

 Set deliverables 

 Timeframe  

 Clear target goals 

 KPI’s, criteria for concept assessment (which can be refined at a later stage) 

 

Use or develop appropriate customer communication channels  

 Evaluate and gather user feedback on existing products that the company has launched. 

 Look to web forums, customer support channels, social media, mailing lists and beta 

testers. 

 Consolidate all the user channels that the company has and understand the contribution 

each type can offer.  

 Is it incremental improvement suggestions such as fault finding/bug reports or are they 

novel new ideas or use cases being discussed and developed on company forum pages? 

 Each channel may provide vital insights into: 

 current user issues 

 identification of highly active users or creative users  

 suggestions into the type of products that users may desire in the future 

 

Exploration stage 
In this stage the engagement with users of the desired type will be initiated. It is suggested to 

follow the types of users listed, however if not developing a product for the IoT consumer market 

then this is open to interpretation. The main aim is to communicate with users to establish their 

competence and motivation, and therefore their appropriateness to be included in the process.  
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Communicate with consumers 

 Create communication channels if none previously exist.  

 Select the appropriate channels to contact users and invite to users to participate, be it for 

observational studies, product evaluation questionnaires or interviews. 

 

Observation: 

 Observational studies should be performed with users who have limited exposure 

to the product if incremental innovations or improvements are required. 

 All observations should be conducted in an environment in which the product fits 

or will be typically used and also in a place where user feels comfortable, e.g. their 

home. 

 If time allows also observe users interacting with similar products (competition) or 

within a market environment in which the new product will be focused towards. 

This will highlight shortcomings of the competitive product and also the unmet 

needs or values that the user is not able to explicitly voice. 

 

Questionnaires: 

 The questionnaire can be designed to focus on a particular issue or be far more 

broad depending upon the desired outcome, however questionnaires intended to be 

answered by consumers should keep to the guideline presented below to be most 

effective. 

 Consider any bias when selecting recipients. 

 It should be limited to 10 questions 

 Combine multiple choice questions with open ended ‘why’ questions to extract a 

deeper understanding of simple answers and stimulate recipients while responding. 

 Provide a reward (an offer, prize or monetary incentive) upon completion of the 

questionnaire. Do not mention it when sending to recipients at first. 

 Send it stating the short length and reason for them being selected as the recipient. 

 Seven days after sending it, remind recipients of the questionnaire if they have 

forgotten to answer, and state that there is a reward for completing it.  

 Thank all those who participated, and be transparent with the reasons for 

conducting the questionnaire. 

 

Contact companies in which existing relations have been formed to identify lead users 

 Current partnerships with any industry contacts are most successful. 

 This step may not lead to rewarding results unless strong links have been previously 

established with external professional individuals or experts in industry.  

 Proximity to the company is not an issue, contact all who have the competence and 

motivation required. 

 Their competence is highly subjective is determined by the suitability and needs of the 

project. 

 Inherent motivation of these users is the most desirable characteristic they can exhibit as 

lack of motivation can result in the user losing interest in contributing to the development 

process, nullifying any of the output, especially if they suddenly go quiet. 

 Other important characteristics to identify are the ability type and regularity of 

communication throughout the process.  

 Ideally face to face meetings on a weekly basis with their clear user needs presented and 

tested. However, if they can only meet once via skype during the process then their input 
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may still be beneficial. The manner and frequency of communication is again determined 

by the project needs. 

 Combined lead user input through workshops or other means is difficult to organise as 

colocation and scheduling issues will often arise. Rather communicate to each on an 

individual basis. 

 

Implementation stage 
At this stage, data from the exploration stage is collected and shaped into concrete material to use 

during the implementation. User needs and market data, that now can be turned into insight clusters 

and market trends, gives a solid base to stand on when conducting workshops to generate concepts 

and ideas. 

 

Analyse user input 

 Identify key user values or recurring needs that provide idea insights. Dig deeper than just 

identifying explicitly stated need. 

 Understand where the data originated to reveal if the data will have a bias in any way 

 Developing concepts solely upon biased data will inevitably lead to issues later in the 

product development. 

 Complement biased data with additional facts that prove the bias can either be ignored or 

that it was intended as it highlights a growing market or lucrative user base. 

 Identify clear trends, frequent requests or current product failures from the data 

 Group ideas and categorise suggestions for future products  

 

Develop trigger material 

 Create scenarios or personas of real users who, during the exploration stage, identified 

issues that current products or services are unable to satisfy. 

 Use these scenarios to frame the ideation of new products.  

 The scenarios form basis for stimulation but additional information such as clear market 

insights or emerging technology that could be incorporated should also be used. 

 

Workshop sessions 

 Organise sessions with both internal (product experts) and external (consumer user) 

participants.  

 Internal sessions should incorporate employees all divisions of the company to gather as 

many ideas from as many aspects of the internal knowledge as possible. 

 The structure should follow a clear plan and be devised ahead of time. 

 Include individual and collaborative stages 

 Reduce functional fixedness by introducing limitations 

 Reduce the barriers of participation by providing adequate materials, such a clay or 

colourful large pens, to make everyone comfortable to generate ideas as they please. 

 The atmosphere and environment should promote a creative and stimulating setting. 

 Participants should be inherently motivated to participate, however provisions of food and 

beverages may help to entice participation and increase participants level of comfort. 

 No evaluation of ideas during the session to aid participants level of contribution. Conduct 

this afterwards with competent persons who understand the required project criteria to 

increase efficiency and reduce bias. 
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Refinement stage 
During this stage the generated concepts are evaluated by the team and project management 

according to any criteria that they should fulfil. The internal team might need to work together on 

turning the unfeasible concepts into more feasible ones. The concepts that are seen as the most 

promising ones are then taken back out to the lead users (and/or consumer users) for further input. 

It is recommended that lead users are only involved during these concept evaluation and 

development stages. 

 

Incorporate lead users or industry experts 

 Suggest product concepts formed upon or based around the ideas generated by both the 

company members and consumer users. 

 Ask for feedback on concepts that relates to the satisfaction of specific user needs that they 

have identified. Also request key functionalities that they have identified to be a basic user 

need and combine this with pricing estimates that their users may be willing to pay. 

 Keep all discussions on a very general level, be careful to avoid discussing technical 

aspects of the product or solutions to a certain issue that could cause IP or ownership issues.  

 Repeat this stage until the product reaches a point at which it satisfies a specific need in 

the eyes of the lead user. Only once this has been achieved should the development of the 

product commence. 

 

Development stage 
As a final step, the final concept (or multiple concepts, depending on the nature of the project) 

is/are presented to the internal employees who can assist in continuing the development work. The 

market need of the product and the features that make it market driven, originating from user 

insights, must be made clear to the development team in order to clarify that these should be treated 

with careful consideration. 

 

Internal pitch 

 Propose concept to the company, include all relevant persons. 

 Discuss the market need, team capabilities for development, estimated timeline and 

specification of concept including a basic cost estimate. 

 Pay particular attention to the user value the proposed product will deliver. This is what 

will drive the development of the product.  

 If the product positions itself in a way that it can compete by offering and addressing a 

particular need then it is likely to succeed if the market is deemed prosperous enough by 

the management. 

 

Utilize internal capabilities 

 Once the green light has been established on a certain concept, utilize the internal 

capabilities of the team as much as possible. 

 Avoid developing the concept with lead or consumer users unless agreements have been 

made detailing the specifics of ownership, contribution and patents. 

 Continue to refine the ideas regarding certain aspects of the concept with both lead users 

and consumer users. 

 Lead users can contribute with an analysis of the solution to the specific user need(s) 

 Consumer users can contribute with assessing the market reaction and execution of features 
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6.1.4. Suitability of the framework 
The research question, to identify the limitations of user centered design in an early stage company, 

have been established however the definition of an early stage company remain subjective. 

Companies who are typically in their first few years of trading may be known as ‘startups’, 

however this does not indicate their market size or as to how many products they have released. 

Early stage companies may also be referred to as ‘Scaleups’ or ‘Gazelles’, which respectively 

imply that they are a startup going through a rapid scaling process or a startup that has achieved 

critical mass and is rapidly scaling. Companies that have assembled a team and are working on 

but yet to release a product may also be referred to as ‘startups’ or early stage companies. It is this 

final definition of an early stage company that is advised to approach this proposed framework 

with trepidation. 

 

The proposed framework is only valid if a company has released at least one product prior to 

implementation. It therefore requires a minimum number of customers, of that product who can 

quickly and easily be identified to be involved in the process. Without this as a minimum 

requirement the framework is technically flawed as it will be extremely hard to identify the right 

consumer users, in the appropriate quantity, with relative ease and therefore speed. The resources 

required to make it succeed, such as paying for targeted customer data or the man hours required 

are vast and may not achieve the desired output for successful implementation. Trying to access 

to consumers of competitor or similar products may help reduce time and costs, however the ‘right’ 

users will still be hard to identify 
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7. CONCLUSION 
 

A conclusion of the experimental work conducted is presented. Further work is then proposed 

which should be conducted to examine the validity of the framework and to build upon it to make 

it applicable for the whole product development process from ideation to market launch. 

 

When initiating the user involvement project described in this thesis it was expected that Shortcut 

Labs, as an early stage growing company, would face many challenges that could affect the 

effectiveness of the product development process that say, a large MNC would not. Issues such as 

the difficulty of being able to clearly identify appropriate users, establishing meaningful 

connections to those users in such a short timeframe and the overall motivation for them to 

continue to participate throughout the entire product development process were identified during 

the research. These were all experienced to varying degrees during the process implemented by 

the authors.  

 

The learnings from obstacles faced during the experimental approach undertaken were used to 

motivate the proposed framework. If implemented, by similar early stage companies, then this 

process aims to eliminate or reduce the typical limitations that may occur when conducting a UCD 

innovation project. These are presented as follows: 

 

 Difficult and time consuming to find industry experts who have a broad view on applicable 

markets. 

 Questionable validity of industry experts input as they can provide data that elevates their 

own interests. 

 Searching for new lead users required substantial time resources. 

 Motivating new lead users to participate is hard without adequate financial incentives. 

 Difficult to establish who the right person to talk to is if the lead users are in larger 

companies. 

 Aligning the schedules of multiple lead users to fit the project at hand is exhausting. 

 Assessing the competence of the lead users is difficult and may be subjective. 

 High initial project setup cost when lead users are involved (even though costs in the long 

run may be reduced). 

 Some lead users may not agree to sign NDA’s at an early stage due to complex legal 

policies. 

 Low correlation of ideas and suggestions to other lead user ideas due to lack of overlap in 

market or industry. Hard to increase without collocation techniques such as a workshop. 

 It is time consuming and difficult to assess the competence of consumer users. 

 Consumer user ideas are not always feasible. 

 Consumer users lack the knowledge and understanding to effectively be able to evaluate 

concepts 

 Some consumer users lack the skills (sketching, annotating, describing) required to 

effectively be able to communicate and share ideas. These barriers can affect the stage in 

which concepts are derived from ideas. 

 Consumer users from different backgrounds or location may have different needs and 

values. Therefore, in selecting who to involve, it can be difficult to understand and in turn 

eliminate any bias. 

 In some cases, during ideation sessions, employees can be functional fixed. 

 At times, employees may exhibit fear of trusting user insights. 
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 Employees can be resistive to change or disruptive innovation. 

 The employees might not want to prioritise new product development if they are too busy 

firefighting ongoing projects. 

 There is a danger of being biased toward product concepts that originate within the 

company. 

 

Through these findings the thesis contributes to the research area of user involvement in consumer 

technology innovation at early stage companies, as previous research on the topic tends to revolve 

around larger firms in industrial settings. Since the thesis only looks at the early phases of product 

development, recommendations for future work is proposed in the next section. 

7.1. Recommendations for future work 

The current thesis explores user involvement during early idea generation and concept 

development. It would be interesting to involve users during the later stages of product 

development, such as prototype testing and market launch, to establish the level of contribution 

that they are able to make in comparison to the earlier ideation stage. Specifically look at what can 

be gained in terms of product functionality and usability, as well as how the motivation for 

involvement may differ when the involved lead users get closer to a finalised result and start 

building stronger business relationships. 

 

A repeatability test of the suggested method in chapter 6.1.2 would answer if this suggested process 

will function and provide the expected results in a repeatable manner, especially for companies 

that operate within markets outside of consumer goods, in a B2B setting. In what ways would the 

differences become evident in other markets? Since the current study is done on consumer IoT, a 

fast moving market in its infancies, it could be compared to markets that have matured somewhat 

more in the consumer realm. Identifying these differences could potentially bring valuable 

contributions to the framework proposed for user involvement. 
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9. APPENDIX 
 

All appendices referred to in the thesis are collected in this chapter. 

 

9.1. Questionnaires - 1 & 2 
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Questionnaire 1 (left) responses 

 

Responses in time for ‘Questionnaire 1’ (weekly statistics). 
Total respondents: 170/1000 

Email invitation sent: February 8th, 2016 

Reminder sent: No reminder 

 
 

 
 
 
 
Questionnaire 2 (right) responses 
 

Responses in time for ‘Questionnaire 2’ (weekly statistics). 
Total respondents: 283/1000 

Email invitation sent: February 24th, 2016 

Reminder sent: February 29th, 2016 
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9.2. Interview guide - Interactive Institute Stockholm 

 
Intro:   
Can you give us a brief introduction to what the goals and objectives are for Interactive Institute 
Stockholm? 

When did you start working here and what is your role? 

Can you tell us a little about some of the projects you have been part of here? 

What is your background on this topic? 
 

Innovation Process: 
Can (product, service or systems concepts) be combined into one innovation strategy approach? 

What different steps should be taken when addressing product, service or systems concepts? 
 

“Design and innovation as a social process” can you talk a bit more about this? 

How can we better understand the users and involve them in the innovation process? 

We propose user centered design, focusing on lead user and service design methods  
 

How to understand the value that customers require? 

How to measure the value you create? 
 

Process for engaging people in innovation? 

Workshops or sessions? 

What incentives to offer? 

How to solve proximity issues - face to face is best but how to communicate effectively over VOIP or 
email communications solely? Can innovation be achieved this way? What are the limits of VOIP or email 
only?  
 

What are the main limitations or benefits for small companies vs more established companies for 
involving users in the development process? 
 

Sustainability perspectives: 
How will the development of IoT be viewed in terms of sustainability?  
What constitutes to sustainable connected devices? 

What are key points that consumers desire from sustainable technology: 
Sourcing of parts 

Lifetime of product 
Usefulness of product 
More? 

 

The issue with 3-4 remote controls on everyone’s living room tables - which from a sustainability 
perspective is ridiculous- will there ever be an universal remote? Why aren’t we there yet? 
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9.3. Interview guide - People People 

 
Ideation & concept generation 

 

Tell us your process of how you discuss ideas with clients 

Differences between working with large and small companies? 
 

User centered design and service design are hot topics, what is your experience of these techniques for 
innovation?  
 

What's your innovation process like 
 

How do you guys take the inspiration for an idea on board, without it clouding any extra innovations. 
 

Journey maps? 

Your suggestions or favourite methods to involve users or add value? 
 

Workshops 

What’s your experience on running workshops? How were these? 

How would you run our planned workshop if you were in our shoes? 

Focus, timings, flow? 
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9.4. Interview guide - Scania 

 
Your experience of Innovation Pioneers, tell us more: 

Who was invited to participate? Why? Criteria for being selected? 
How to run effective sessions 

 

What can you tell us about user centered design at Scania?  
How does it compare to traditional NPD methods (what are they / what were they?) 
 

What success rate does UCD have over traditional methods of innovation at Scania? 
 

Identifying “heavy users” and are they the same as (or can be called) early adopters? 
 

How to assess intrinsic motivation, in order to attract partners & lead users? 
 

Incentives - How to compensate or reward? 
 

Forums or idea boards - how do you use them?  
King’s Club - The truck drivers forum for discussing technical details and improvements. How to involve 
these users further?  
Drawbacks of open forums - moderation required?  
How to show that the ideas are valued to keep activity? 
 

How to establish KPI’s or criteria for selecting radical innovations? 
 

Customer “value” - How to rank the most important needs over non essential needs. 
How to distinguish between “needs” being the necessities and “wants” being the future desire? 

Un-original ideas - when asking for value, how to avoid being given solutions that currently exist from 
competitors? 
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9.5. Interview guide - Ny Teknik 

 
Intro: 
How long have you worked with NyTeknik? 
What are your main fields of interest when it comes to technology? 

Have you had a chance to use flic? What are your impressions. 
What's your favourite use case / app? Why? 
 

IoT: 
What are the most interesting applications for IoT in the next few years?  
The coolest thing you see happening?  
In what ways do you see IoT affecting people in their daily lives the next 3 to 5 years? 

What areas will be the biggest demand in a mass-market perspective? 
 

What about the link between home and security / safety? Adoption of smart locks etc. Are they trusted? 
What improvements can be made? Fingerprint on button? 
 

Home automation: 
What are the most promising home automation trends currently? 
 

What are users biggest issues with home automation right now?  
Price?  
Cost of switching? 

Complexity? 

Need? 

Lack of integration? 
 

How do we solve the issue of each company having their own devices and apps to control things? 
Universal remote/multi platform devices... 
 

What dev platforms / protocols are set to be the next mainstream ones? HaLow WiFi?  
 

Shortcuts: 
If you could have a hardware product for simplifying or making technology more accessible in your daily 
life - what would that technology do? 

What would it look like? 

Why? 
 

Flic related (show and introduce the functionality): 
Based on your initial reaction, what are the main limiting factors with this device? 

How should this product evolve in order to provide even more accessibility to users? 
 

Networking: 
Suggestions for people we should meet / talk to? 
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9.6. Interview Guide - Sveriges Smartaste Hem 

 
Your Home: 
What was your desire to automate - was it the general concept or more specifically one cool thing you 
needed/desired to keep track of? 
 

What is the need for customisation - what are the drawbacks of off-the-shelf solutions in your opinion? 
What off the shelf products do you use? 
 

What were the tricky points that you have not been able to solve? 

What else is on your list to do? 
 

Home automation: 
What are the most promising home automation trends currently? 

What are users biggest issues with home automation right now?  
Price? Cost of switching? 

Complexity? 

Need? 

Lack of integration? 
 

How do we solve the issue of each company having their own devices and apps to control things? 
Universal remote/multi platform... 
What dew platforms / protocols are set to be the next mainstream ones? Halow WiFi?  
 

IoT: 
What are the most interesting applications for IoT in the next few years?  
The coolest thing you see happening?  
In what ways do you see IoT affecting people in their daily lives the next 3 to 5 years? 

What areas will be the biggest demand in a mass-market perspective? 

What about the link between home and security / safety? Adoption of smart locks etc… Are they trusted? 
What improvements can be made? Fingerprint on button? 
 

Shortcuts (Control panel systems etc.): 
If you could have a hardware product for simplifying or making technology more accessible in your daily 
life - what would that tech do?  
What would it look like? 

Why? 
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9.7. Tech Product Evaluation - Observational Techniques 

General questions 

How many apps are installed on your device right now? 

How many do you use on a regular basis? 

How would you value simplifying the way you use the apps? 
 

 Are they simple as they are? 

 What extra steps would you do to simplify them further? 
 

What would you be willing to pay for this if it were? 

 Software based? 

 Hardware based? 
 

If you could simplify anything what would it be? 

How would you do it? 
 

Remember to ask: “Why, why why” on each reply 

 

Contextual questions - Home automation 

Have you setup any sort of home automation? 

If yes, what was the first thing that you automated? 

Why was this important? 

If no, what is stopping you from automating? (What are your future plans?) 
If you could automate anything, what would it be? 

 
Contextual questions - Purchasing 

How do you buy stuff online today? 

What habits do you have concerning this topic? (Shops, regular purchases etc.) 
What is the experience like? 

What frustrates you about this method of purchasing? 

What would you do to improve it? 
 

Observational current product evaluation - watch and observe (10mins) 
Look at the following areas and understand how they go about... 

Unboxing 

Setup 

Connecting 

Assigning apps 
 

Observational current product evaluation - user experience 

First impressions of using the Flic app?  
Assigning functions to Flic in the app is...? 

How well does Flic’s technical specifications satisfy your needs? 

Why? 

 

How well do the click, double-click and hold functions satisfy your needs? 

 Why? 
    

Did the button or app not work as you hoped/expected? 

What do you wish you could do with Flic? 

What areas should the next ‘Shortcut’ product be focused towards?  
Pick one or more areas: 
  Transportation/automotive (order a taxi or in car automation) 
  One-click purchasing (food delivery or online checkout)  
  Security (personal safety/distress alarm or smart locks) 
 

What limitations do you see with this kind of product?  



 

 

 

 

81 

 

9.8. Personas            
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9.9. Ideation session plan and outline (consumer users) 
    

 

Before the participants arrival 
Shortcut labs main values and mission on white board 

“The single point of interaction between the worlds greatest services and its users”. 
Also remind them to think in terms of simplicity, ease of access and relevance in our daily lives with 
keywords on the whiteboard. 
 

Stick up user insights all around the room 

Organise room with 3 tables of x5 persons on each (we will divide the persons according to tables so it's 
a good mix). Split according to the creativity and mainstreamness scoring. 
Use flic timers, 1m, 2m, 5m, 10mins 
 

18:00 Arrival  
Name card/ stickers on arrival 
Drinks 

Feel comfortable  
 

18:30 

Sit down & Introduction from us  

 who we are - Product development team, working on the next generation of Flic buttons. We 
have spoken to all our users and gathered some of the most common requests. See all insights 
around the room. Introduce Amir and Pranav. 

 

 what we are trying to achieve - creative session, many many ideas wanted, crazy, silly, beautiful 
are all allowed. we will not evaluate the ideas tonight. 
we are trying to ask you, our real customers, about your real problems and see what solutions we 
can develop to solve them 

 

 why we asked you to all come down - everyone is here for a reason, you are all individual and 
have valuable ideas. Even if you think the person next to you is a genius, you have different 
experiences and knowledge on something they don't! 

 

Tell them that we are not just here to hear their voices but we are empowering you to make real solutions 
that could simplify many people's lives. 
Tell them to “try and write in english since it’s the company language, but if you have trouble finding the 
right wording, swedish is ok.” 
 

18:40 - Warm-up exercise (20 mins max) (Post-it’s) 
(3m) 3 words to describe yourself on 1 post-it 
(Follows the theme of the flic button / 3 function limit).  
1 word to describe something that everyone knows about you.  
1 word to describe something that people who have only known you for a while would know. 
1 free choice 
 

(2m) Present to everyone on your table & say how you normally use Flic. 
COLLECTION: Collect all post-its. 
 

(1m) Tell why we limited to 3 words and explain the values/mission on the board. Stress importance of 
easy, quick and simple. 
 

(5m) What will the Flic of the future look like? Use the clay (play dough) and make it now… 

write a quick note to name and explain it then put it on the table when you’re done!! 
 

19:00 - Main session - Individual (A4) 
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(40mins - x10 on each) Hand out the 4 personas one at a time 

1. Free ideation - 5 min 
2. How do you interact - input methods (1 min) 
3. How does it communicate back to you - does it have to do it? why? (1 min) 
4. Design - shape, materials (3 min) 

 

Daniel & Spotify 

He loves using Flic with spotify but he cannot easily choose what playlist he wants to listen to. 
Come up with ideas about how we can solve his problem selecting multiple different playlists 
easily and safely. 

 

Bengt & his big family (don’t mention the 4 things above) 
He has 3 children who never remember what his dad has set the Flic to do, worst of all when he 
leaves the house they cannot use them anymore. 

Come up with ideas about how we can solve his problem of how to use Flics when he is not 
around, and how they can easily tell what each is programmed to do. 

 

Malin & Security/Smart Locks 

She loves using Flic with her smart lock but she is worried about the auto unlock feature 
(proximity detection) and if she could use Flic as an extra layer to add security. How could we 
make it secure enough to safely be the unlocking mechanism. 

 

After 5 min - Limitation: How would it know that she is the one clicking it. 
What if the flic is not only connected to her phone.  

 

Jordan & Phillips Hue 
He loves using Flic with his smart lights but he cannot easily dim and set the right white 
colourtone. 

Come up with ideas about how we can solve his problem about making it easier to have full 
control over light colours and brightness, without making it pre determined. 

 

COLLECTION: No collection 
 

19:40-19:45 Break 

 

19:45 - Round 2 - Collaboration (A4 + bring in sensor & module list) 
(5 Mins on each) - writing (explain functionality) & sketching 

Discuss & come up with ideas around: 

 More control of playing music  

 How would a Flic with no hub/phone work? 

 Setting the right level of lights and tone 

 Flic in ordering a taxi or consumer goods online 

 How to use it for purchasing environment of recurring items - think of MatHem or Linas 
Matkasse etc. how could you buy your food items with a Flic 
 
 

(1 min to decide 2 mins to explain each table) 
Take all the results of the collaboration time and ask each table to pick their favourite / best two ideas of 
all categories, stick them on the board, and then explain one at a time to the group. (all others collected). 
 

COLLECTION: “Stick the two best on the board - pile up individual ideas in one pile and collaborated in 
another.” Collect all ideas except the best two ideas.  
 

(5 mins) Further Development of the top 2 ideas. 
Pass these two best ideas onto the next table and get them to add or change them in any way they think 
is best, quick 1min feedback to all groups. 
What changes, modifications and why? 
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20:30 - Round 3 (Post-it’s) 
Competition (individual) - writing, text only, quantity 

2 minutes for each topic and come up with most ideas about…  

 Interacting with Flic, and way to communicate with it -input methods for any use case 
 

 Feedback from the new Flic - how can it talk back to you? 
 

 Designing the new Flic for kids or elderly - use cases - setup and design elements? 
 

 Personalising Flic, materials and accessories 
 

COLLECTION: Collect all responses in between all 
 

20:40 - Wrapup 

Get them to redo the first task of what will the Flic of the future look like. Put next to the old one. Maybe a 
quick explain if they have time? 
 

20:50 Prize Draw 

Random out of the hat, maybe collect and use the 3 words to describe themselves and flic use today as 
the draw? 

Get Pranav or Amir to draw them out and present prize! 
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9.10. Ideation session plan and outline (company)  
    

 

Individual (20 min) 
 

5 min warm-up - Design your dream hardware product!  
Not related to Flic or Flic twist or anything, free your mind. Also no limitations (technical or material), 
anything is possible here. 
Sketch, describe use cases and how it works in writing.  
 

Present dream product in 1 minute. 
 

Collaboration  
 

25 min scenarios (5 min each) - sketch & write about the functionality & any info next to it 
Work in pairs. 
 

1. How do you interact - input methods (1 min) 
2. How does it communicate back to you - does it have to do it? why? (1 min) 
3. Design - shape, materials (3 min) 

 

Discuss & come up with ideas around: 

 Enhanced control for Spotify users. At home, on the move, in the car.  
How to switch playlists safely?  

 No hub. No phone. How can we make Flic work anyway? 
  Family setting. Multiple users for 1 button.  

 Setting the right level of lights and tone. Philips Hue, Lifx. 
  Colours, tone, brightness - without using predetermined settings. 

 Security - how could we provide an extra layer of security to smart locks (with proximity 
detection) and password identification. How do we know that the right person is using it? 

 Flic in ordering a taxi or consumer goods online (2 min) 

 How to use it for purchasing recurring items - grocery shopping - how could Flic assist 
you with shopping and payments (3 min) 

 

Short break 10 min 

20 min “Idea presentations” - (5-10 min to decide 3 mins to explain each table) 
Show criteria for selection and make them explain their reasoning. Ask each table to pick their top idea of 
all categories - stick them on the board, and then explain one at a time to the group. 
 

20 min “Idea improvements“ - (5 min for ideation, 1 min to explain) 
Pass the top ideas around to next table. Build on other groups ideas. Sketch and write. 
Present improvements.  

 


