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Summary 
With research and development being both essential and expensive, many companies have turned to 

open innovation practices. Of these, the lead-user method has been applied as well as studied with 

great success. Lead-users are members of a user population that are ahead of important trends and 

expect obtaining relatively high benefits from the solutions that solve their needs (von Hippel, 1986). In 

this paper lead-userness as a disposition is related to a series of psychosocial characteristics. The results 

showed that of nearly a dozen such attributes, only Weberianism and social desirability were positively 

and negatively related to lead-userness, respectively. Using the whole collection of psychosocial 

dispositions, lead-users were also clustered into a group of more mature, and one of less mature users. 

Finally, it was also shown that by manipulating Weberianism, it is possible to bolster lead-userness, 

although manipulation of social desirability to this same end proved unsuccessful.  

This article will start with a short literature review, in which lead-userness is defined first. Companies are 

making more and more use of lead-users, and the literature on these developments is covered. Many 

scholars have expressed that finding lead-users is still the main challenge (e.g. Eisenberg, 2011; Schreier 

& Prügl, 2008), with the literature currently unable to provide a quick and reliable way to find lead-

users. A potential solution involves screening for dispositions that might be measured easier or faster. 

Some psychosocial characteristics have been studied to this end, but none have yielded the desired 

result. After considering all studies on such features, this review studies nine additional ones that are yet 

unexplored; achievement motivation, sensation-seeking, impulsiveness, happiness, open-mindedness, 

decisiveness, optimism, self-esteem, and gender.  

Using a sample of 79 students from a Korean university, these psychosocial attributes were studied in 

their relationship to lead-userness in the field of mobile telecommunication. After excluding 

respondents who provided too socially desirable answers, the study proved to be of high validity. After 

the analyses were performed, the results were reflected upon, yielding both theoretical and practical 

implications. The limitations of the study were discussed, and suggestions for future research provided. 
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1. Introduction 
In an increasingly competitive environment many companies seek to improve or maintain their position 

by developing and launching new products. It seems that they are right to do so as products introduced 

in the last five years generate 41% of sales and 39% of profits (Hultink & Robben, 1995). Maria (2010) 

refers to innovation as being fundamentally important to economic success as it provides a way of 

dealing with changing environments. However, in reviewing the literature on this subject it seems that 

success in launching new products is exceedingly rare (e.g. Williams-Harold, 1999). Even with all kinds of 

funnel approaches to new product development about half of all resources allocated to these 

undertakings in the U.S. go to products that either get canceled or produce inadequate financial returns 

(Cooper, 2006).  

Knowing that new product success is both of essential importance to new firms as well as 

incredibly difficult to achieve, a great deal of research has been published focusing on reasons why and 

circumstances under which new product development processes are most successful (e.g. Yixin & 

Montebello, 1987; or for a recent meta-analysis see: Huang & Tsai, 2013). It has for example been 

shown that organizational factors influence the outcome of new product development processes (De 

Luca, Verona & Vicari, 2010; Roure, 2000; Tripsas & Gavetti, 2000). Other authors point to factors 

regarding the people to include in the innovation process (Baron & Shane, 2008; Bonner & Walker, 

2004; Christensen, 1997; Fuchs, Prandelli & Schneider, 2010) or the variables to tweak during product 

launch and their effects (Graeff, 1997; Guiltinan, 1999; Hienerth & Lettl, 2011; Kleinen, Lee & Wetzels, 

2009; Lee & O’Connor, 2003). 

These last two streams of research have both pointed out the importance of a specific type of 

user. This type was first mentioned by Von Hippel (1968) who called these users lead-users. Lead-users 

are those users that both are ahead of the trend, meaning that they experience needs before others do, 

as well as benefit greatly from the new innovation. It seems obvious then, that lead-users should be 

made use of quite often. But how can we find these people? Even after selecting a group of people to be 

screened for lead-userness, the most time consuming step involves figuring out if some of the people in 

our target group are indeed lead-users. This step can be performed into two ways. The first is by testing 

people for the two qualifying criteria of lead-userness: lead-users must be ahead of the trend and must 

benefit greatly from new innovations (e.g. Herstatt & Von Hippel, 1992). This is a rather unwieldy 

process, and is unpractical for everyday applications. A second, less time consuming way, is looking for 

dispositions that are systematically related to lead-userness.  

This second approach will be the main focus of this study. The problem is that it is currently both 

difficult and inefficient to find lead-users. In this paper this problem shall be addressed, and research 

into a possible solution shall be performed. In what follows a study investigating the above effects will 

be reported on. There are two stages to this research. In the first one field-independent psychosocial 

dispositions will be measured in order to determine which variables and perhaps underlying factors are 

related to lead-userness. Lead-users will also be clustered. In the second stage these features shall be 

experimentally manipulated to see if it is possible to augment lead-userness. Below, first a summarized 

overview of the literature shall be given. Drawing on previous results reported in that overview, 
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hypotheses will be provided for both research stages. Then the methodology will be shortly outlined. 

The results for both stages will then be presented. Finally the outcomes of this study and their 

implications will be discussed. 

1.1 Gaps in the current literature 
From the brief literature overview that shall follow a few conclusions can be drawn. First of all lead-

users are of paramount interest for scientists and managers alike. Secondly, the current process of 

identifying lead-users is far from perfect. The ideal solution would be to discover characteristics that are 

so systematically related to lead-userness, that by merely measuring these dispositions lead-users can 

be identified. Many authors have therefore attempted to find such attributes, but so far none of them 

have been as utopian as could be hoped. After reviewing the lead-user method and updating it for 

lessons learned in the past 20 years, Eisenberg (2011) concludes that finding the real lead-users is still 

the main challenge. The state of the art literature is therefore left with a problem: there is no quick and 

reliable way to find lead-users. 

Replying to a call to action by Schreier and Prügl (2008), the primary goal of current paper is to 

add to the literature by relating more characteristics to lead-userness. The variables that have already 

been researched heavily will therefore not be included in this paper, except for one (locus of control) to 

ensure the validity of this research by comparing it to previously published papers. By relating a 

multitude of novel attributes to lead-userness this study can propel the research into lead-userness 

forwards, helping to solve the problems that lie ahead in the direction in which most authors are going. 

However, it seems unlikely that one single characteristic is ever going to prove sufficient to 

identify lead-users. The second goal of this research is to perform analyses in this area that have so far 

not been performed; firstly a factor analysis to see if there might be some latent variable underlying the 

dispositions that are useful in identifying lead-users. Secondly, a cluster analysis will be executed, to see 

if there is not perhaps one type of lead-user, but that lead-users should be clustered into subgroups. If 

that is the case, then perhaps these groups should be treated differently, both by scholars and 

practitioners. All of this passively observing research shall be performed in the first stage of this study. 

After stage one has been completed, another contribution to the literature will be made. All of 

the research that has currently been published has been of the passive variety, like the research in stage 

one. In the second phase an experimental study will be performed, a type of research of which the 

literature is currently completely lacking. In this second stage, the variables that have been proven to be 

related to lead-userness in phase one are manipulated, to see if the manipulations also affect lead-

userness. Seeing as how lead-users are incredibly valuable to companies, it is essential to see if there are 

causal connections that allow lead-userness to be increased.  

All three of these contributions enrich the current literature, and propel both the research and 

practical applications of lead-userness forwards. The overarching research question of this paper is: 

“which psychosocial characteristics are related to lead-userness, and are these relationships causal 

ones?”  



7 
 

1.2 Literature review 

1.2.1 Lead-users and the lead-user method 

Lead-users are formally defined as those members of a user population that;  

1.  are at the leading edge of important trends in a certain market and are therefore currently 

experiencing needs that will later be experienced by many other users and  

2.  expect to obtain relatively high benefits from the solutions that solve their needs and so may 

innovate themselves (von Hippel, 1986).  

Realizing the importance of lead-users in innovation, Von Hippel proceeded to define what is known as 

the lead-user method (Urban & von Hippel, 1988; Von Hippel, 1986, 1989). This method comprises a 

four step algorithm for performing a lead-user market research study. 

Step 1: specifying a target industry and the target lead-user 

In the first step a product or market segment must be chosen, and the dispositions that define lead-

users have to be specified. In selecting a market or segment it is suggested to take note of the 

circumstances that make a market more or less likely to invite innovations from its users (Lüthje & 

Herstatt, 2004). These authors mention such circumstances in their paper: e.g. when development costs 

are higher for manufacturers than for lead-users.  

To formally establish the dispositions that define lead-users, the researcher must identify a 

trend on which lead-users can be ahead, and also specify ways to rank users along this trend. Such 

trends could be the result of technology or market changes, but also of broader developments in 

economics, law or social norms. To uncover trends two ways have been found to be ideal; exploring 

related literature and the Internet, and asking experts in the field. With respect to the latter strategy, it 

seems that only a small group of experts can suffice (Lüthje & Herstatt, 2004). Funk, for example, 

dedicated an entire paper to the uncovering of trends in the Japanese mobile phone markets by 

interviewing lead-users (2005, 2007). 

In this first step, another set of indicators must be chosen. These are the ones that measure the 

extent to which users will expect high benefits from obtaining solutions to their needs. Oftentimes 

previous efforts to innovate can be used as a proxy for these expectations (Herstatt & von Hippel, 1992; 

Urban & von Hippel, 1988), as it has previously been noted that people that are or have been more 

active in providing new solutions to a problem tend to expect greater benefits from the solutions 

(Mansfield, 1968). 

Step 2: selecting lead-users 

The second step involves actually selecting lead-users from a larger sample. This can be done in two 

ways. The first, called the networking approach, consists of asking the experts used in the previous step 

if they would know any other users who have novel needs and who have previously innovated 

themselves (Lüthje & Herstatt, 2004). The advantage of this approach is that it is likely that the lead-

users found in this manner have previously faced problems or needs quite similar to the ones under 

study now, making them excellent candidates for innovation. It is also highly efficient (von Hippel, 
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Franke & Prügl, 2005). The downside, however, could be that this way of searching is bound to be very 

restricted in terms of both the group of lead-users uncovered as well as their area of expertise. This 

selection bias might yield a very productive group, but might also result in missed opportunities. 

Eisenberg (2011) stresses this point in her review of the lead-user method, stating that an industry or 

market segment different from the one under study might have solutions to the same problems, that 

they encountered earlier in time.  

The alternative way to select lead-users from a large sample is by quantitatively measuring their 

relative position on the two axes defined in step one. Only those users scoring relatively high on both 

variables are to be selected as lead-users. This method is called the screening method (von Hippel, 

Franke & Prügl, 2005). This approach has the advantage that it doesn’t suffer from the selection bias of 

the previous approach, but does come with much more work on the part of the research team. Von 

Hippel, Franke and Prügl (2005) provide an example of a research in which a total of 2043 people were 

screened, and only 22 were identified as lead-users. This corresponds to a sampling efficiency of about 

1%, resulting in a lot of required work before an adequate group of lead-users is discovered.  

Step 3: creating a project team and letting it develop innovations 

In the third step the group of lead-users is brought together with relevant personnel from a company 

active in the selected market segment. This could be people from the engineering or marketing 

department, or both. A good team composition should help overcome the so called ‘not invented here’ 

(NIH; Katz & Allen, 1982) problem, by stimulating the engineers later on in the project to use the 

developed innovations, even if they were conceived by outsiders (Lüthje & Herstatt, 2004). The cross-

functional project team should typically hold four to six people (Eisenberg, 2011). Together the company 

employees and the lead-users engage in problem solving or brainstorming sessions that should 

eventually result in new innovations. These new concepts should both aid in solving lead-users’ needs as 

well as match the company’s production and marketing capabilities.  

Step 4: judging the output 

In the fourth step these new ideas have to be judged by more average users in the market segment in 

order to see if they really are valuable for even non lead-users. Only then has the lead-user method 

come to an end.   

1.2.2 Lead-users during product development 

Lead-users are valuable partners during the development stage of a new product (for an overview, see: 

Bogers, Afuah & Bastian, 2010). As product development costs have become the target of money saving 

efforts, companies have been looking at outsourcing their new product development processes. 

Obviously, the people to whom this should be outsourced must in some way be interested in the 

development of the new product, and ideally also be knowledgeable in the product field. The lead-user 

is exactly that. By definition they experience needs before others do, and benefit greatly from the new 

innovation. They process relevant knowledge, and readily contribute their knowledge to the 

development community (Jeppesen & Laursen, 2009). Instead of merely voicing needs, they are able to 

suggest useful solutions, and their contributions given in a proactive way contain more novel insights 
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than the more typical reactive contributions (Mahr & Lievens, 2012). Because of that, their role in new 

product development has been the focus of several researchers over the past few decades. 

It has repeatedly been shown that using lead-users results in cost reductions, increased 

development speed, and increased variety in developed innovations (Al Zu’bi & Tsinpoulos, 2012, 2013; 

Magnusson, 2003; Magnusson, Matthing & Kristensson, 2003; Tabrizi & Walleigh, 1997; Tsinpoulos & Al 

Zu’bi; 2012). However, it’s not only improved efficiency that the usage of lead-users may bring about. 

Products developed by lead-users have less of a risk of being rejected by customers than products 

developed using the traditional method (Hassan, 2008). Hienerth and Lettl (2011) show how ideas 

developed by lead-users are more easily adopted by the masses of regular users. Indeed, the annual 

sales of product ideas generated by lead-users at 3M have conservatively been projected to be more 

than eight times higher than the forecast sales for the average contemporaneous development project 

not using lead-users (Lilien et al., 2002).  

There is a plethora of specific examples where lead-users aided in improving a new product 

development project. They have been utilized in high-tech NPD, ranging from computer aided design 

systems to the mobile phone market (de Jong & von Hippel, 2009; Hannukainen & Hölttä-Otto, 2006; 

Olson & Bakke, 2001; Urban & Von Hippel, 1988). The lead-user method has also successfully been 

applied in the development of lower tech products. Lead-users have for example helped overcome 

technical and strategic issues brought about by feature creep during the development of a kiteboarding 

product (Hillairet, 2012). Lead-users used for managing music festivals (van Limburg, 2008), tents for 

recreational purposes (Lin & Seepersad, 2007), construction processes (Whyte, 2003), and accessibility 

products and domestic environments, improving them beyond mere utilization demands into nearly 

luxurious solutions (Jacobson & Pirinen, 2007). 

There has also been much research regarding lead-users in two more specific environments. 

Firstly there is the digital environment, where lead-users aided in R&D practices (e.g. MacKenzie, Buckby 

& Irvine, 2009; Prügl & Schreier, 2006; Wang & Li, 2013). The same goes for healthcare, where lead-

users have for example helped improve the user interfaces of infusion pumps (Garmer, Liljegren, 

Osvalder & Dahlman, 2002) and invented surgical drapes (Von Hippel, Thomke & Sonnack, 1999). They 

have also been used in the development of surgical hygiene products, radically altered X-ray systems 

and bio-compatible implants for human use (Lettl & Gemünden, 2005; Lüthje, 2003). 

1.2.3 Lead-users during and after launch 

As lead-users experience needs before other users do, and benefit greatly from new innovations, they 

make for ideal first customers of a new product. In a comprehensive paper, Schreier, Oberhauser and 

Prügl (2007) indeed show that lead-users perceive new technologies as being less complex, making them 

better suited to adopting such new products. Other authors also show that lead-users are ideal adopters 

(Bohlen & Beal, 1957; Ozer, 2009). Furthermore, lead-users seem to have the ideal social position to 

stimulate the adoption of a new product (Kratzer and Lettl, 2008; 2009, Molenmaker, Kratzer & 

Achterkamp 2008; Schreier et al. 2007).  
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As far as the author is aware, there are no actual studies showing the direct effects of targeting 

lead-users when launching a new product. There are however some reports of such undertakings. 

Microsoft allows its lead-users to run beta versions of their new software, which helps Microsoft sustain 

its rather continuous revenue growth (Fontana, 2006). Blizzard entertainment, a leading computer game 

designer, has successfully been doing the same thing with its beta releases of new games (Blizzard, 

2013). Tournaments held during this beta attracted hundreds of thousands of viewers, all of whom are 

potential new customers (MLG, 2013).  

1.2.4 Current ways of identifying lead-users 

Because of their invaluable contributions to the development and launch of new products, lead-users 

are more and more often used during innovation projects. This then begs the question how companies 

and researchers find lead-users. After reviewing the lead-user method and updating it for lessons 

learned in the past 20 years, Eisenberg (2011) concludes that finding the real lead-users is still the main 

challenge. Currently mass screening is the primary method used: a quantitative approach wherein large 

numbers of potentially relevant users have to be considered (for an overview see: Béji-Bécheur & 

Gollety, 2007). As this approach is both very time consuming and costly, many researchers have recently 

turned to alternative ways of identifying lead-users. This area of the literature will now be discussed. 

 Roughly speaking there are two steps described in the current literature by which lead-users can 

be identified. The first step pertains to looking in places where lead-users are likely to be found, such as 

online communities where a certain topic is discussed (e.g. Belz & Baumbach, 2010). This might greatly 

reduce the number of people to be screened. The methods of this step shall be discussed 

first.                                                                    

  The second step involves figuring out if some of the people in the target group are lead-users. 

This step can be performed by testing people for the two qualifying criteria of lead-userness: lead-users 

must be ahead of the trend and must benefit greatly from new innovations (e.g. Herstatt & Von Hippel, 

1992). An alternative way is by looking for features that are systematically related to lead-userness. This 

second approach will be the main focus of this study and shall be handled secondly.  

 An obvious way of reducing the number of people to be screened for lead-userness is by not 

randomly selecting people, but by selecting them from places where lead-users are expected to be more 

prevalent. Following this way of thinking researchers have been looking at something called 

netnography, a method that uses simple heuristics like considering only the most active users of an 

online community, in which indeed a much higher percentage of lead-users is found (Belz & Baumbach, 

2010). Likewise, blogs have been considered, again referring to the fact that lead-users will be inclined 

to join such communities, and that the people who are selected by the members of the community as 

being elite members are more likely to be lead-users (Bilgram, Brem & Voigt, 2008; Droge, Stanko & 

Pollitte, 2010; Kaiser & Müller-Seitz, 2008). This selection process is different from the previously 

mentioned network approach, as in the above process the selecting members are themselves not 

necessarily experts or lead-users. The more elite members instead are informally ‘selected’ by gaining 

more followers on Twitter, more likes on Facebook or more views or replies on a weblog.  
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 There are two final interesting observations that might help reduce the people to be screened. It 

was found that the same identifying characteristics of adult lead-users also manage to identify lead-

users among teenagers (Oosterloo, Kratzer & Achterkamp, 2009). These young lead-users are more 

ahead of some trend and have higher amounts of expected benefit, while at the same time displaying 

more expertise in a certain field. Given the fact that these same dispositions define lead-users at a later 

age, it seems likely that people who are lead-users at a young age are also more likely to be lead-users 

at a later age. The second interesting publication is that of Hannukainen and Hölttä-Otto (2006) on 

identifying trends in the mobile phone market. They only used disabled persons as lead-users, arguing 

that all extraordinary users are likely to be lead-users.  

 While the above targeting approaches certainly are useful in pre-selecting possible lead-user 

from a larger sample, they alone cannot provide a complete solution. After a target group has been 

determined, people from the group must still be screened for lead-userness. As has previously been 

noted, there are two ways to do that, in a thorough and time consuming fashion (Churchill, 1979; 

Herstatt & Von Hippel, 1992; Lüthje, 2000; Von Hippel, 1986), or via a quick and dirty network approach 

that results in a troubling selection bias. 

 As the more accurate method is very time consuming, researchers have been looking at an 

alternative method. This new way in which lead-users are being identified is by searching for attributes 

that are systematically related to lead-userness. If it could be shown for example, that all lead-users are 

men with green eyes, and all men with green eyes are lead-users, researchers could do away with the 

above method and simply screen for men with green eyes. Reality, of course, is slightly more complex, 

but if a set of features can be found that is highly correlated with lead-userness, that would still allow 

for a much more efficient way of determining lead-users. 

 Following this way of thinking, many papers have been published in which such criteria are 

considered. Lead-users have first of all been shown to be high on creativity or innovativeness (Faullant, 

Schwarz, Krajger & Breitenecker, 2012; Kratzer & Lettl, 2008; Matting, Kristensson, Gustafsson & 

Parasuraman, 2006; Schreier & Prügl, 2008).                                                                                                                                                                                                                                                                                                                                                                                                                  

             A second recurring theme is that lead-users are typically high on product knowledge or product 

experience (Bilgram et al., 2008; Faullant, Schwarz, Krajger & Breitenecker, 2012; Marchi, Giachetti & De 

Gennaro, 2011; Molenmaker et al., 2008; Morrison, Roberts & von Hippel, 2000; Pai Cheng, Hsin-Yun & 

Cheng-Kiang, 2010; Schreier & Prügl, 2008; Schumacher & Kuester, 2012).  This indeed seems logically 

inevitable considering the definition of lead-users.                                                

             A third commonly found characteristic of lead-users is that they typically have a high sense of 

identification towards a brand or have high strategic alignment with the brand identity (Marchi et al., 

2011; Pai Cheng et al., 2010). Furthermore, lead-users tend to be positioned in an efficient place within 

a social network (Molenmaker et al., 2008; Kratzer & Lettl, 2008), and they seem to be opinion leaders 

(Béji-Bécheur & Gollety, 2007; Bilgram, Brem & Voigt, 2008; Kratzer & Lettl, 2008; Morrison et al., 2000; 

Schreier, Oberhauser & Prügl, 2007). 
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1.3 Extending the literature on lead-users 
While many attributes of lead-users have been unveiled by the research mentioned above, it currently 

remains impossible to pick out lead-users from a larger sample using only features that do not directly 

measure lead-userness. However, a substantial amount of psychosocial characteristics has so far not 

been evaluated in lead-user research.  

In this paragraph nine novel attributes shall be defined and evaluated for their potential 

usefulness in predicting lead-userness. These were drafted from a comprehensive list of psychological 

attributes (Larsen & Buss, 2008). In order to be included in this review, these features were evaluated 

on three different aspects. They were included if (1) they have not yet been studied in the lead-userness 

literature, (2) their relationship to lead-userness is both logical and reasonable, and (3) there is extant 

literature that somehow links them to lead-userness or related variables. Additionally, one previously 

used variable shall be defined and explored further: locus of control. All the above literature is rooted in 

the organizational sciences, more specifically the marketing and open innovation literature. In this 

paragraph, the links between individual characteristics and lead-userness will also be considered from a 

psychological perspective. 

1.3.1 Locus of control                                                                                                                                                                                                                                                                                                                                                                                                                                                            

Locus of control is defined to be a measure of the amount in which people believe outcomes depend 

primarily on their own actions (Rotter, 1966). People that feel like outcomes are for a large part 

controllable by one’s own actions are said to have high internal locus of control. People with high 

external locus of control on the other hand believe that events are largely determined by factors beyond 

one’s control.                                                                                                       

             Research in the leadership domain showed the positive relationship between an internal locus of 

control and support for innovation (Howell & Avolio, 1993). It has also previously been shown that locus 

of control is highly related to creativity (e.g. Burroughs & Mick, 2004; London & Exner, 1978), with 

people of higher internal locus of control appearing to be more creative. As creativity has been shown to 

be a core characteristic of lead-userness (Faullant et al., 2012; Kratzer & Lettl, 2008), Schreier and Prügl 

(2008) hypothesized it to explain lead-userness. Indeed, they showed that a more internal locus of 

control significantly predicted lead-userness.  

1.3.2 Achievement motivation                                                                                                                                                                                                                                                                                                                                                                                                                                                            

Achievement motivation has a few subscales (Elliot & McGregor, 2001). The first one is the performance 

approach scale, defined as measuring motivation to show high quality performance. The second one is 

the mastery scale, which measures intrinsic motivation to improve a skill. The third scale is called the 

avoidance scale, and measures motivation to avoid negative outcomes, such as loss of face. All of these 

subscales imply that people that score high are driven to motivate by intrinsic reasons. In the paper 

laying the foundations for lead-user research, von Hippel (1986) argues that the type of user that could 

be considered a lead-user actively engages in innovative behavior because he or she expects high 

benefits from a new innovation. These high expectations could be a prime source for the intrinsic 

motivation measured by the achievement motivation scale.                                                        

             Additionally, Pai Cheng et al. (2010) showed that lead-userness might also be driven by 

community engagement. It stands to reason that only those people that are looking to perform, i.e. are 
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high on achievement motivation, would be those that are actively engaged in online communities and 

blogs (Bilgram et al., 2008; Droge et al., 2010; Kaiser & Müller-Seitz, 2008). Finally, it has been shown 

that a higher need for achievement is related to a higher commitment to difficult goals, which might be 

instrumental in engaging in innovative behavior (Hollenbeck, Charles & Howard, 1989). This relationship 

was even stronger when goals were self-set as opposed to assigned, which is the case in lead-user 

conditions.  

1.3.3 Sensation-seeking                                                                                                                                                                                                                                                                                                                                                                                                                                                            

Sensation-seeking is defined as a personality trait expressed in the generalized tendency to seek varied, 

novel, complex, and intense sensations and experiences and the willingness to take risks for the sake of 

such experiences (Zuckerman, 1994). Essentially the same trait has frequently been reported by other 

authors under slightly different names (e.g. novelty seeking, thrill seeking, experience seeking, openness 

to experience). This variable might be of interest as a characteristic predicting lead-userness as people 

high on sensation-seeking look, by definition, more for challenges than people low on sensation-

seeking.                                                                  

              For example, it was found that sensation-seeking is related to more adventurous international 

travel (Li & Tsai, 2013). By being open to new experiences, new innovations or innovative properties of 

products could be more easily discovered or explored, augmenting lead-userness.                                         

              In line with these arguments, it has been shown that sensation-seeking significantly explains 

innovative behavior (Burns & Krampf, 1992). In another paper creativity was related to lead-userness, 

and differences in creativity could be explained by differences in openness to experience (Faullant et al., 

2012), strongly suggesting that sensation-seeking behavior is related to lead-userness. Again, like with 

achievement motivation, it was also shown that commitment to difficult goals is higher for sensation 

seekers (Hollenbeck et al., 1989). Lettl, Herstatt and Germuenden (2005) argued that successful lead-

users in the final stage of product development are those high on innovation tolerance. This concept has 

three subscales, two of which are closely related to sensation-seeking; willingness to take risks, and 

willingness to experiment.  

1.3.4 Impulsiveness                                                                                                                                                                                                                                                                                                                                                                                                                                                            

Impulsiveness will be defined as a predisposition toward rapid, unplanned reactions to internal or 

external stimuli regardless of negative consequences of these reactions for the impulsive individual or 

for others (Moeller et al., 2001). This engaging way of dealing with one’s environment might allow users 

to more freely explore novel applications of items as well as entirely new innovations. If on the other 

hand a user would be preoccupied with concerns of parting with the conventional, it might be 

exceedingly difficult to innovate.                                                

             This is similar to the argument mentioned for sensation-seeking: it is indeed an already old fact 

that sensation-seeking and impulsiveness are positively correlated (e.g. Blackburn, 1969). Impulsiveness 

has also been shown to be positively related to innovativeness (Martinez & Montaner, 2006; 

Venkatraman & Price, 1990), although a smaller but negative relationship was found between 

impulsiveness and cognitive innovativeness as opposed to sensory innovativeness (Venkatraman & 

Price, 1990). This last result might indicate that impulsiveness stimulates innovativeness only then when 

interacting with a physical product is possible. For any purely cognitive task, and therefore for cognitive 
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innovativeness, impulsivity might be more of a burden than an asset. On the whole it seems that 

impulsiveness might be able to predict lead-userness and certainly merits further investigation. 

1.3.5 Happiness                                                                                                                                                                                                                                                                                                                                                                                                                                                            

Happiness, in the literature sometimes reported as subjective well-being, has appeared to be 

notoriously hard to define properly (Diener, 2000; Mogilner, Aaker & Kamvar, 2012; Ryan & Deci, 2001). 

In the current study, happiness will be defined as the sum of the hedonic and eudemonic perspectives. 

That is: happiness is the amount of well-being in terms of both pleasure attainment and pain avoidance 

as well as the degree to which a person is fully functioning and self-realized. Happiness might underlie 

lead-userness or at least innovativeness, as happy people could be more likely to engage in thoughts 

about innovativeness than unhappy people, who might have different priorities.                                          

              It has for example been shown that the unhappier a person becomes, the more his or her mind 

dwells on emotionally laden thoughts, preventing the productivity and innovativeness of lead-users 

(Association for Psychological Science, 2011). Indeed, in research among employees happy individuals 

are invariably more productive than unhappy individuals (De Waal & Pienaar, 2013). It has also been 

demonstrated that happiness contributes to collaborative information seeking (González-Ibáñez & 

Córdova-Rubio, 2012), supporting lead-userness.  

1.3.6 Open-mindedness                                                                                                                                                                                                                                                                                                                                                                                                                                                            

Open-mindedness will be defined as a willingness to question one’s own position and find evidence 

against one’s beliefs or perspectives (Sinkula, Baker & Noordewier, 1997). This willingness might allow 

for a higher level of lead-userness by letting users venture off the beaten path, thereby imagining 

improvements to or novel uses of existing products.                                                

             In line with this way of thought, open-mindedness and innovativeness have been positively 

related to one another on both the large scale organizational level as well as project group level 

(Hernández-Mogollon, Cepeda-Carrión, Cegarra-Navarro, & Leal-Millán, 2010; Mitchell, Parker & Giles, 

2012). In this last study the project groups were interprofessional teams, with the same diversity as 

typical project groups in a lead-user study (Lüthje & Herstatt, 2004). Furthermore, a higher amount of 

open-mindedness has been shown to be associated with a higher amount of creativity (Jacoby, 1967; 

Mitchell & Nicholas, 2006), a characteristic known for its strong relationship with lead-userness (Faullant 

et al., 2012; Kratzer & Lettl, 2008). Lettl et al. (2005) argued that successful lead-users in the final stage 

of product development are those high on innovation tolerance, which includes openness to new 

technologies.  

1.3.7 Decisiveness                                                                                                                                                                                                                                                                                                                                                                                                                                                            

Decisiveness is defined as the individual trait in which people are comfortable and confident in making 

decisions when faced with cognitive problem-solving situations (Germeijs, Verschueren & Soenens, 

2006). While there has been abundant research into the effects of managerial decisiveness as well as 

into career decisiveness among students (e.g. Gunkel, Schlaegel, Langella & Peluchette, 2010; Mulki, 

Jaramillo, Malhotra & Locander, 2012), publications on the relationship between decisiveness and other 

personality traits or lead-userness are surprisingly scarce. It seems that being more decisive is related to 

better mental health (Kimes & Troth, 1974; Weissman, 1976), which, like happiness, may at least create 

circumstances under which lead-userness can flourish. It does furthermore seem reasonable that 
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decisiveness might bolster lead-userness, as indecisive people might just wait for whatever new 

innovation appears, whereas decisive people might themselves judge what innovation is required and 

thereby be ahead of the trend.                                                

             The only solid indicator of a relationship between decisiveness and lead-userness is that there 

seems to be a correlation between lead-users and opinion leaders. That is, lead-users appear to make 

their own decisions, instead of being dependent on the opinions of others (Schreier et al., 2007).  

1.3.8 Optimism                                                                                                                                                                                                                                                                                                                                                                                                                                                            

Optimism is defined as the tendency to believe that one will generally experience good outcomes in life 

(Scheier & Carver, 1985). Higher amounts of optimism should therefore be directly related to higher 

expected benefits, one of two axes of lead-userness.                                                                                

             In line with this way of thinking, it has been proven that there is a strong positive correlation 

between being optimistic and being willing to develop and undertake growth strategies (Locay, 2012). 

Furthermore optimism has been shown to be related to happiness (Mishra, 2013; Scheier, Carver & 

Bridges, 2001; Seligman & Csikszentmihalyi, 2000) and locus of control (Carifo & Rhodes, 2002), both of 

which are expected to be related to lead-userness.  

1.3.9 Self-esteem                                                                                                                                                                                                                                                                                                                                                                                                                                                            

Self-esteem is a concept that has long been researched in the organizational literature, and is 

sometimes called self-acceptance, self-satisfaction, self-confidence, self-worth, or self-respect 

(Tharenou, 1979). Following the often cited work by Coopersmith (1967), self-esteem shall be defined as 

the evaluation which the individual makes and customarily maintains with regard to the self, expressing 

an attitude of approval or disapproval and indicating the extent to which the individual believes the self 

to be capable, significant, successful, or worthy. Higher levels of self-esteem might stimulate lead-

userness, as it seems essential for the ‘can do’ mentality that leads users to become innovators. 

Additionally, those with more self-esteem might feel like they can cope with possible drawbacks of new 

products more easily, leaving them to have higher expected benefits of such products.                               

             In resonance with the mentality argument, it has been shown that higher levels of self-esteem 

are associated with more entrepreneurship (Laguna, 2013). Furthermore, self-esteem appears to be 

associated with ambition (Johnson & Patching, 2013), a concept that is in turn closely related to 

achievement motivation, which has previously been argued to be related to lead-userness. Finally, one 

of the core characteristics of people with high self-esteem is that they tend to persist after failures (e.g. 

McFarlin, Baumeister & Blascovich, 1984; Perez, 1973). Through this persistence, new innovations or 

innovative properties of products could be more easily discovered or explored, bolstering lead-userness. 

In line with the coping better with drawbacks argument, self-esteem has been linked to higher 

performance (Baumeister, Campbell, Krueger, & Vohs, 2003; Ferris, Lian, Brown, Pang & Keeping, 2010; 

Liu, Hui, Lee & Chen, 2013). 

1.3.10 Gender                                                                                                                                                                                                                                                                                                                                                                                                                                                            

Gender has a nontrivial definition, as it comprises more than just the biological features that define men 

and women. Gender is defined by the World Health Organization as the construct that refers to the 

socially constructed roles, behaviours, activities, and attributes that a given society considers 

appropriate for men and women (WHO, 2013). Employing gender instead of sex in research uses that 
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small nuance to allow respondents to better describe themselves, allowing for purer relationships 

between variables (Helgeson, 2011).                                                                                  

             Gender could be related to lead-userness, insofar that men score higher on lead-userness than 

women. A first argument for this effect would be that the same effect was found previously in research 

with children (Molenmaker et al., 2008), and variables that explain the lead-userness among children 

have been shown to be the same as the variables that predict lead-userness in adults (Oosterloo et al., 

2009).                                                         

             Several authors furthermore showed that historically and for many different reasons the male 

gender has always been more responsible for innovations and technological progress (Nählinder, 2010; 

Ranga & Etzkowitz, 2010). Similar gender differences have been apparent in the adoption of new 

innovations (Illie, van Slyke, Green & Lou, 2005). In this last paper, the authors showed that the 

relationship between higher expected benefits and intentions to use a communication technology was 

stronger for men than for women. It lastly also corresponds to findings of Faullant et al. (2012), where 

creativity was related to lead-userness, and differences in creativity could be explained by gender. 

1.3.11 Outlook on the present study 

It seems that there are at least nine currently unexplored psychosocial variables that are likely to be 

underlying lead-userness. Increasing our knowledge of such relationships will bolster the understanding 

of lead-userness, thereby enhancing both the literature for scholars and the tools available for 

managers. A new research project was therefore undertaken, which shall be described below.  

 In short, the research project contained two phases. In the first phase, a set of psychosocial 

characteristics was linked to lead-userness using correlational methods. Nine field-independent 

psychosocial variables were measured in order to determine which variables and perhaps underlying 

factors are related to lead-userness. Lead-users have also been clustered. The main question was if 

there are characteristics that can explain differences in lead-userness. In the second phase, those 

features that did indeed seem to be related to lead-userness were experimentally manipulated, to see if 

it is possible to thereby influence lead-userness itself. There, the main question was if lead-userness 

could be augmented, by stimulating or dampening other variables. First however, the discourse will 

continue with the hypotheses, based on the previous section. 

1.4 Hypotheses 
As mentioned above, the research project consisted of two phases. The main question in phase one was 

if there are characteristics that can explain differences in lead-userness. For this phase ten hypotheses 

have been formulated, each one relating a psychosocial characteristic to lead-userness. The main 

question in the second stage was if lead-userness can be augmented, by boosting or dampening 

psychosocial attributes. One additional hypothesis has been developed to this end.                        

  Finally, as four of the independent variables as well as lead-userness itself have previously been 

linked to innovativeness, this latter variable has also been measured. This will allow for correcting the 

effects in stage one for the known effects of innovativeness. It will also provide a means to validate the 

present data, by replicating previously found effects. A final set of validation hypotheses concerning 

innovativeness will therefore be included here as well. Hypothesis one, concerning locus of control, 
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differs from these separately formulated validation hypotheses, as its effect has only been found in one 

single study, whereas those of the validation hypotheses have been replicated on several occasions. 

1.4.1 Stage one 

H1. Locus of control is negatively related to lead-userness, with higher scores referring to a more 

external locus of control. This is based on the research by Schreier and Prügl (2008) where this link was 

also found. It was included in this research to both replicate their results and to confirm the validity of 

the current research.  

H2. Achievement motivation, and all its subscales, is positively related to lead-userness. This was 

expected because of the research of Pai Cheng et al., which showed that lead-userness might also be 

driven by normative community pressure and community engagement (Pai Cheng et al., 2010). It also 

stands to reason that only those people that are looking to perform, i.e. are high on achievement 

motivation, would be those lead-users that are actively engaged in online communities and blogs 

(Bilgram et al., 2008; Droge et al., 2010; Kaiser & Müller-Seitz, 2008). 

H3. Sensation-seeking is positively related to lead-userness. This relationship was predicted because 

people high on sensation-seeking look, by definition, more for challenges than people low on sensation-

seeking. For example, it was found that sensation-seeking is related to more adventurous international 

travel (Li & Tsai, 2013). Addditionally, it has been shown that sensation-seeking significantly explains 

innovative behavior (Burns & Krampf, 1992). 

H4. Impulsiveness is positively related to lead-userness. This hypothesis is coupled to the previous one, 

based on the fact that sensation-seeking and impulsiveness have long been known to be positively 

correlated (e.g. Blackburn, 1969). Impulsiveness has also indirectly been linked to innovativeness 

(Venkatraman & Price, 1990). 

H5. Happiness is positively related to lead-userness. This prediction is based on the idea that happy 

people could be more likely to engage in thoughts about innovativeness than unhappy people, who 

might have different priorities. It has for example been shown that the unhappier a person becomes, the 

more his or her thoughts dwell on emotionally laden thoughts, preventing the productivity and 

innovativeness of lead-users (Association for Psychological Science, 2011). It has also been shown that 

happiness contributes to collaborative information seeking (González-Ibáñez & Córdova-Rubio, 2012), 

supporting lead-userness. 

H6. Open-mindedness is positively related to lead-userness. This is in line with the research by Faullant et 

al., where creativity was related to lead-userness, and differences in creativity could be explained by 

differences in openness to experience (Faullant et al., 2012). 

H7. Decisiveness is positively related to lead-userness. This was expected because there seems to be an 

overlap between lead-users and opinion leaders: lead-users appear to make their own decisions, instead 

of being dependent on the opinions of others (Schreier et al., 2007). 
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H8. Optimism is positively related to lead-userness. Optimism has been shown to be related to happiness 

(e.g. Dember & Brooks, 1989; Seligman & Csikszentmihalyi, 2000) and locus of control (Carifo & Rhodes, 

2002). It also stands to reason that overall pessimism would greatly diminish hopes of standing to gain 

much from innovations: the second axis of lead-userness. Therefore the prediction is that optimism is 

positively related to lead-userness. 

H9. Self-esteem is positively related to lead-userness. This hypothesis was formulated based on the 

finding that self-esteem appears to be related to ambition and entrepreneurship (Johnson & Patching, 

2013; Laguna, 2013), as well as to authentic leadership (Randolph-Seng & Gardner, 2013). These two are 

in turn theoretically linked to lead-userness. Furthermore, people with high self-esteem tend to persist 

after failures (McFarlin, Baumeister & Blascovich, 1984; Perez, 1973), further bolstering lead-userness. 

H10. Gender is related to lead-userness, insofar that men score higher on lead-userness than women. 

This was expected because the same effect was found previously in research with children (Molenmaker 

et al., 2008), and variables that explain the lead-userness among children have been shown to be the 

same as the variables that predict lead-userness in adults (Oosterloo et al., 2009). It also corresponds to 

findings of Faullant et al. (2012), where creativity was related to lead-userness, and differences in 

creativity could be explained by gender. 

1.4.2 Stage two 

H11. Those variables that are related to lead-userness will, when boosted, affect the level of lead-

userness in the direction of the relation found in stage one. This obviously did not go for the variable 

gender, as it is notoriously hard to manipulate.  

1.4.3 Validation hypotheses 

These hypotheses were meant as mere checks. They aimed to replicate previously found effects, in 

order to validate the current data. If these effects are indeed reproduced, it is more likely that the 

present data is valid. To this end, the terms innovativeness, creativity and originality will be considered 

equivalent.  

H12. Locus of control is correlated with innovativeness, with a lower external locus of control 

corresponding to more creativity. This is the expectation as it has previously been shown that locus of 

control is highly related to creativity in this same direction (e.g. Burroughs & Mick, 2004; London & 

Exner, 1978). 

H13. Sensation-seeking is positively related to innovativeness. This is in line with a study by Burns & 

Krampf, in which it has been shown that sensation-seeking significantly explains innovative behavior 

(Burns & Krampf, 1992).  

H14. Impulsiveness is positively related to innovativeness. This effect was previously found by two 

separate studies (Martinez & Montaner, 2006; Venkatraman & Price, 1990). However, a small but 

negative relationship was found between impulsiveness and cognitive innovativeness as opposed to 

sensory innovativeness (Venkatraman & Price, 1990). This last result might indicate that impulsiveness 
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stimulates innovativeness only then when interacting with a physical product is possible. On the whole 

then, it seemed that impulsiveness should on average be positively related to innovativeness. 

H15. Open-mindedness is positively related to innovativeness. Earlier studies have shown higher 

amounts of open-mindedness to be associated with higher amounts of creativity (Jacoby, 1967; Mitchell 

& Nicholas, 2006). 

H16. Lastly, innovativeness is predicted to be positively correlated with lead-userness. This was expected, 

as innovativeness has long been known for its strong relationship with lead-userness (e.g. Faullant et al., 

2012; Kratzer & Lettl, 2008). 
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Figure 1. Theoretical model with the hypotheses. 
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2. Methods 
A remark must first be made concerning the overall design of the study. There were two sequential 

phases. In the first a few tests were performed on passively observed data. A number of psychosocial 

characteristics were related to lead-userness, to see which variables are useful in identifying lead-users. 

Lead-users were also clustered, to discover if there are particular types of lead-users that are 

consistently different from each other. In this phase only paper-and-pencil tests were used.                                               

 In the second phase the independent psychosocial dispositions were manipulated, to 

experimentally verify the direction of causality, and to find out if lead-userness can be influenced. Novel 

manipulations were employed, after which paper-and-pencil tests similar to those in phase one were 

filled out. This allowed for a comparison of scores before and after manipulation. 

2.1 Participants and chosen technology 
Research in both stages was performed by making use of voluntary student participation at a Korean 

university. The research centered on lead-users in the mobile phone industry. Telecommunication 

products are very fit for this purpose as the lead-user method has been suggested to be ideal in product 

categories characterized by rapid change (Von Hippel, 1986).  Furthermore, these products hold none of 

the disadvantages uncovered by Intrachooto (2004), nor the possible negative effects on market 

performance of services (Carbonell, Rodriguez-Escudero & Pujari, 2012; Skiba & Herstatt, 2009).  

Koreans have been shown to be highly interested in new telecommunication products and 

gadgets, with Korea having the highest mobile phone replacement rate of all countries worldwide (Yap, 

2013), as well as the highest average monetary spending per bought phone worldwide (Huang, 2013). 

The further advantage of using college students is that many scales were developed using the student 

population demographic as test subjects, and so reliability and validity measures readily apply.  

The one downside of employing a student population is that it allows for less generalizability 

than randomly selecting subjects from the overall population. Within this population however, students 

were highly representative, as they were selected by visiting random classes of different academic years 

and different academic programs. The voluntary nature of the participation does furthermore mean that 

the data is vulnerable to a non-response bias, i.e. the kind of people that decline to participate might be 

systematically different from those that do agree to participate. While inevitable, this bias was 

minimized by stimulating all addressed students to complete the forms, resulting in a high response 

rate. There is no theoretical reason why non-responders’ deviating personality should influence the 

relationships under study.  

 For the first phase 105 questionnaires were handed out, and 79 students participated, resulting 

in a 75.24% response rate. Of these 48 were male and 31 were female. Their ages ranged between 17 

and 40, with an average of 22.06 years. At the time of the research a mobile computing class took place 

at the university. As this class might hold a disproportionately large amount of lead-users, all students in 

this class were asked to participate. Of the 79 students, 11 came from this class. In total 58 respondents 

indicated that they agreed to participate in the second phase as well. One respondent indicated that he 

did not own a mobile phone, and was therefore unfit for use in most of the analyses as well as for 

participation in the second stage. 
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 For the second phase 58 respondents had agreed to participate. One of the respondents that 

was in all other aspects suitable to participate in the second stage, had filled out his contact information 

so illegibly that the author was unable to contact him. As only those that achieved lie-scores of 14 or less 

during the first stage were able to participate in the second stage, the number of eligible respondents 

further decreased to 39. Of these, 35 indeed participated, corresponding to a 90% response rate. 

Another respondent did not enter her identification number, leaving the results of this respondent to be 

unused, as it was impossible to connect her scores of the first and second stages.                                                            

 Therefore, a total of 34 respondents were included in the analyses of the second phase. There 

were equally many male and female participants: 17 each. Their ages again ranged between 17 and 40, 

with an average of 22.47 years.  

2.2 Materials  
For both stages the same measures were used, with all measures used in stage one, and only those for 

which a significant effect was found used in stage two.  

2.2.1 Independent measures 

Locus of control was measured using Rotter’s locus of control scale (LOCS; Rotter, 1966). It has been 

shown to have a test-retest reliability of .61 (Lange & Tiggeman, 1981), which is lower than the 

acceptable threshold of .70, but has been used in the research of Schreier and Prügl (2008) and using it 

here again allows for a comparison.  

Achievement motivation was measured using the Achievement Goal Questionnaire (AGQ; Elliot & 

McGregor, 2001). It has been shown to have either three or four subscales. For this research the three 

subscale version was employed. The performance approach scale, measuring motivation to show high 

quality performance, was the first to be used. The second was the mastery scale, measuring motivation 

to improve a skill for intrinsic purposes. The third scale is the performance avoidance scale, which 

measures motivation to perform in order to avoid negative consequences, such as loss of face. These all 

stem from the three subscale version of the AGQ and have been shown to have reliabilities ranging from 

.70 to .96 respectively for different kinds of task contexts (Muis & Winne, 2012). 

Sensation-seeking was measured using the total scale of the Arnett Inventory of Sensation-seeking (AISS; 

Arnett, 1994). It has been shown to be more strongly related to risk behavior than the also often used 

Zuckerman's Sensation-seeking Scale among adolescents (Arnett, 1994). The total scale has an internal 

reliability of .70 (Arnett, 1994).  

Impulsiveness was measured using the Barratt Impulsiveness Scale 11, the revised version (BIS-11; 

Patton, Stanford & Barratt, 2006). The original English version of this scale has been thoroughly 

researched and has been shown to have a reliability of .83 (Stanford et al., 2009). Meule (2013) argued, 

after reviewing several articles regarding self-reported impulsiveness and behavioural tasks to measure 

impulsiveness, that self-report questionnaires are to be preferred. They represent impulsivity as a stable 

trait, which is the characteristic this research aims to measure. Behavioural tasks on the other hand, are 

subject to state-dependent variations (Meule, 2013).  
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Happiness was measured using the subjective happiness subscale (SHS; Lyubomirsky & Lepper, 1999), 

which has a reliability ranging from .80 to .94 for different college samples (Lyubomirsky & Lepper, 

1999). 

Both open-mindedness and decisiveness were measured using the need for closure scale (NFCS; Webster 

& Kruglanski, 1994). Across several countries the reliability of the decisiveness subscale has been shown 

to be ranging between .70 and .80, while the open-mindedness subscale has less ideal reliabilities (α = 

.43 to α = .61; Mannetti et al., 2002). Even though the latter’s reliability is below the acceptable 

threshold, it was used as no other open-mindedness scales have been scientifically validated. 

Optimism was measured by using the life orientation test (LOT; Scheier & Carver, 1985). This pen-and-

paper scale has been shown to have an internal reliability of .76 and a retest reliability of .79, as well as 

high convergent and discriminant validity (Scheier & Carver, 1985).  

Self-esteem was measured using the self-esteem scale by Rosenberg (SES; Rosenberg, 1965) which has 

been most widely used in the social sciences. It has been shown to have internal consistency reliabilities 

of .77 (Dobson et al., 1979) and .88 (Fleming and Courtney, 1984) as well as a test-retest correlation of 

.82 (Fleming and Courtney, 1984).  

Innovativeness was measured using the Kirton Adaption-Innovation Inventory (KAI; Kirton, 1976). It 

measures scores on a continuum between adaptation and innovation. The author used the Kuder-

Richardson Formula 20 coefficient, to arrive at a reliability of .88, accounting for 78% of the internal 

variance (Kirton, 1976). It contains three subscales; originality, Methodical Weberianism, and Mertonian 

conformism. Methodical Weberianism defines the kind of person Weber (Weber, 1948) idealized; 

precise, reliable, and disciplined (Kirton, 1976). Mertonian conformism is defined by Merton's persona 

that fits well into a bureaucracy by having proper respect for authority and regulations (Kirton, 1976; 

Merton, 1957). For this study, the originality sub-score was used to measure innovativeness. 

2.2.2 Lead-userness and the manipulations 

In the second phase of this study, both social desirability and methodical Weberianism were 

manipulated, as shall be explained below in paragraph 3.1.3. They were chosen because they appeared 

to be related to lead-userness. Both were manipulated in the same way.  

For social desirability there were two levels to the manipulation: stimulated and destimulated. 

For the latter snippets from two online articles were used. One was written by Greg Hodge (2012), the 

CEO of beautifulpeople.com, an online dating website. It is about lying during online dating, and the 

author expresses his disdain for this practice. The other was found on a career website, and considered 

lying on resumes (Purdy, 2013). Like the last article, this piece focused on the downsides of lying, 

referring to background checks and the consequences of lies being uncovered. Only small parts of the 

articles were selected, and slightly adapted to strengthen the message that producing socially desirable 

self-presentations is unwise. The combination of these two articles formed the manipulation 

destimulating social desirability, and can be found in Appendix A.1.                                                                               

 Of these same articles, a rewritten version comprised the manipulation stimulating social 

desirability. They were heavily adapted to consider the same topic but convey the opposite message: 
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that producing socially desirable self-presentations is both the right call to make and also very common 

and accepted. These adapted snippets can be found in Appendix A.2.                                                                              

 To reinforce the concept of social desirability in the participants’ minds, whether it be 

stimulated or dulled, five questions about the social desirable behavior that was mentioned in the 

articles were presented immediately following these articles. These questions can be inspected in 

Appendix A.5. They were adapted from L scale items of the MMPI-2 (Graham, 1993). 

An identical approach was employed for Weberianism. An article by Lawrence (2013) listing 

good work ethics by employees was adapted twice. As the original piece praises features that match 

Weber’s ideal employee, it was only slightly altered to create an article that should render positive 

evaluations of Weberian attributes. This article was used for the manipulation that boosts Weberianism, 

a copy of it is placed in Appendix A.3.                                                                                                                  

 Like before, the article was more heavily modified to create the manipulation that dampens 

methodical Weberianism. In this adapted version, it is suggested that a modern company should be 

looking for modern employees, which show independence and flexibility. These non-Weberian 

attributes are said to be especially valuable among recent college graduates. The final result is an article 

that should destimulate methodical Weberianism, it can be consulted in Appendix A.4. 

Lead-userness as the dependent variable is the last to be defined. It consists of two subscales; being 

ahead of the trend and having high expected benefits. The scores on those two subscales were added to 

arrive at a measure of lead-userness. The items for these had to be custom-made in order to reflect 

lead-userness in the mobile phone segment, operationalizing the variables as originally proposed by von 

Hippel (1986) and somewhat extended by Urban and von Hippel (1988). This exact approach has 

previously successfully been applied to test lead-userness with regard to fastening systems (Herstatt & 

von Hippel, 1992), computer aided design systems (Urban & von Hippel, 1988), and sailplaners, tech 

divers and kiteboarders (Franke et al., 2006; Schreier & Prugle, 2008). The eventual reliability will be 

measured during stage one, but in the latter research of the few mentioned above the reliabilities for 

the three product types varied between acceptable values of .70 and .79. Franke et al. (2006) reported 

reliabilities for the subscales instead of the total scale, with both reliabilities being around .9.  

In order to arrive at a measure for lead-userness two steps had to be taken (Urban & von Hippel, 

1988; Von Hippel, 1986). First of all a trend in the mobile phone market must be selected, allowing 

participants to be ranked along the continuum between being entirely oblivious to and being far ahead 

of this trend. At that point indicators that show that users expect relatively high benefits from obtaining 

solutions to their needs are set. In the second step these two variables must be operationalized into 

items that can be included in the questionnaire. 

In this research project lead-userness was measured in two stages, with the same participants 

being measured on lead-userness twice within the span of a few weeks. In order to prevent the 

participants from simply selecting the same answers the second time out of recognition, two different 

trends were used to arrive at two different measures of lead-userness. This should prevent carry-over 

effects. 
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The two trends could be the result of technology or market changes, but also broader 

developments in economics, law or social norms. To uncover trends two ways have been found to be 

ideal; exploring related literature and the Internet, and asking experts in the field. With respect to the 

latter strategy, it seems that only a small group of experts can suffice (Lüthje & Herstatt, 2004).  

In order to gather a comprehensive enough amount of information to be able to arrive at two 

distinctly separate trends, both of these methods were employed. For the first stage the literature and 

the Internet were scoured for trends in the mobile phone segment.  

After exploring the literature and the Internet the most obvious choice for a trend appeared to 

be customizability: the degree to which users are able to adjust aspects of the telephone to their own 

needs. During the last ten years this customizability has rapidly increased; the first mobile phones 

allowing absolutely no custom options, after which users could choose their own ringtones and swap 

out casings, while these days people can pick what apps they do and do not want on their phones as 

well as handpick backgrounds and fonts. This trend is set to continue in the future. For example, some 

lead-users have already taken to manually overriding the native software on smartphones, allowing 

them to delete even native apps. Furthermore, a recent initiative is considering creating phones that 

allow users to swap out the hardware parts they do not need (Hakkens, 2013), creating an 

unprecedented amount of customizability. Following Franke et al. (2006) several continuous scales were 

developed to measure participants’ positions along this trend. The items measured scores ranging 

between one and five and can be found in Appendix B.1. 

For the second stage, the opinions of a small number of experts in the field were consulted, 

which should suffice and has previously been done in the Japanese mobile phone market (Funk, 2005, 

2007; Lüthje & Herstatt, 2004). Conveniently, three such experts presented their opinions on future 

developments in telecommunications in interviews or articles on their websites. All three pointed 

towards a rapidly upcoming trend: increasing interaction between the mobile/digital world and the real 

world. Thomas Husson for example states that mobile platforms will catalyze next-generation connected 

experiences (Husson, 2013; Koetsier, 2013). He gave the examples of fitness trekkers that know what 

you’re doing without telling them, or apps that let you control your home from afar. Hillel Tony 

Crammond (2010) also predicts this trend, stating that augmented reality is the future. Augmented 

reality is the real-time view of an actual real-world environment whose elements are altered by 

computer-generated sensory input. Crammond gives the example of augmented reality for emergency 

services, showing the real-time location or status of victims of a crime or accident. Fuld (2013) finally, 

echoes this statement, by saying that augmented reality will become a mainstream technology. Again 

following Franke et al. (2006) continuous scales were developed to measure participants’ positions 

along this trend. The items measured scores ranging between one and five and can be found in 

Appendix B.2. 

For indicators that show the amount of expected benefit of users there are two options. First 

off, previous efforts to improve a product have been shown to be a useful proxy for amount of expected 

benefit gained (Urban & von Hippel, 1988), as the greater the benefits users expect to get from new 

innovations, the greater their investment in obtaining a solution themselves (Mansfield, 1968). The 
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second option is to adapt the items of a scaled developed by Franke et al. (2006), that directly measures 

expected benefits and was shown to have a reliability of .88. In order to be as complete as possible the 

present research indeed adapted these items, but also included one item measuring previous attempts 

to innovate. Again all items measured scores ranging between one and five and can be found in 

appendix C. This subscale was identical for both of the phases in the research project. 

2.3 Procedure  
In stage one the participants were approached by the researcher and given the previously mentioned 

paper and pencil tests to fill out (Appendices B & C). They were not compensated for their participation 

and were told that all answers are neither wrong nor right. They had also been told that all of their 

answers would be treated confidentially and that they would only be reported on an aggregate level. 

After filling out the forms participants were thanked for their cooperation, and asked if they would be 

OK with participating in the second stage of the project. When they agreed their contact information 

was linked to their data. A total of 58 respondents agreed to participate in the second phase. Power 

analyses show that with 10 predictors and anticipated effect sizes similar to those found by Schreier and 

Prügl (2008) at least 57 participants will be required to reach a power level of .80 for the inferential 

analysis of the first stage. With a total of 79 respondents this requirement is easily satisfied. 

In stage two only the NFCS lie-scale and the methodical Weberianism subscale from the KAI 

were used as independent measures. This was because only these appeared to have an effect on lead-

userness (see 3.1.3). Before their measurement, both variables were manipulated. The participants that 

had agreed to and were suitable for participation in the second stage where randomly distributed along 

four conditions, one for each combination of either boosting or dampening both social desirability and 

Weberianism. These manipulations were in the form of adapted articles as described above. Participants 

were handed the articles that corresponded to their condition, and asked to read those first. Following 

that they were asked a few questions about social desirability, strengthening the concepts in the 

participants’ minds. These questions contained social desirability items only, as the articles on this topic 

were the first to be presented, and only these concepts could be in need of refreshing.                                             

  The participants were then asked to fill out the paper and pencil tests; the complete NFCS, the 

complete KAI, and the stage two measures for lead-userness as described above. Afterwards the 

participants were again thanked for their cooperation. They were not told what the experiment was 

about until all participants had been tested, and after that point only upon request. When data 

collection was completed the contact information coupling people to datasets was destroyed. A power 

analysis showed that at least 34 participants will be required to reach a power level of .80, assuming two 

between-subject variables, one within-subject variable, and moderate effect sizes.  

2.4 Analysis  
In stage one two different types of analysis were required. First of all multiple regression analyses 

(MRAs) were used to test the relations between the independent psychosocial characteristics (as 

predictors) and lead-userness (as the criterion). As the scores for the two separate measures of lead-

userness were added, only one MRA was necessary. As it was expected that not all participants will be 
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lead-users for the same reason, a cluster analysis has also been performed during stage one. A factor 

analysis was also scheduled, but will not be reported, as is explained below.  

 After the data collection of stage two was completed, all participants of this second phase had 

two measurements on lead-userness: one from stage one and a second measurement from stage two. 

The proper analysis for this kind of data is a repeated-measures ANOVA, with lead-userness as the 

dependent variable, time as a within-subject factor, and grouping variables for every significant variable 

in stage one as between-subjects factors. This RM ANOVA was performed with two such between-

subjects factors (see 3.2). All analyses were performed using SPSS version 21. 
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3. Results 
The data was analysed separately for both stages. For lead-userness, all 13 items were summed to arrive 

at a single measure of lead-userness. This was favoured over keeping the two subscales separated 

because the composite measure had the highest reliability (α = .79), while the subscale ‘being ahead of 

the trend’ had a reliability too low to work with (α = .44). All of the other scales were derived at as 

prescribed by the authors that published them. The NFCS that included the measures for open-

mindedness and decisiveness was administered in full, also yielding results on the need for order scale, 

the need for predictability scale, the need for ambiguity scale, and the lie-scale, measuring social 

desirability. Similarly, all of the items of the KAI were included, resulting in scales for methodical 

Weberianism and Mertonian conformism as well as for originality.  

3.1 Stage one 
For stage one three different kinds of analyses were scheduled. The first was a regression analysis, 

employed to see which psychosocial attributes are related to lead-userness. The second was a cluster 

analysis, which aimed to check if there is perhaps not one type of lead-user, but two or three. The third 

was a factor analysis, whose function was to find out if there might be some latent variable, composed 

of the psychosocial features, that is related to lead-userness. As shall be explained below, this third 

analysis was not performed. This section however, will first start with describing the data. Additionally, 

the validation hypotheses were also tested before the inferential tests were performed. 

3.1.1 Descriptive statistics 

In Table 1 below the averages and standard deviations on all measures are presented. The lie-scale, 

measuring social desirability, stands out due to its high scores. These merely stem from the fact that all 

the other scales are average scores, while the lie-scale is calculated as a total sum. As to lead-userness it 

seems that both of the subscales, being ahead of the trend and having higher expected benefits, are at 

least on average very similar, having comparable means and standard deviations. 

In Table 2 the reliabilities for all of the measures are presented. It can be seen that many 

measures yielded reliabilities lower than those typically reported in the literature, except for lead-

userness, which was measured with unusually high reliability. In order to account for these low 

outcomes it was first considered if perhaps the English language used in the questionnaires was too 

difficult for some of the participants. To test this possible explanation, eight participants were asked to 

indicate which questions they did not fully comprehend. Reliability analyses were then repeated without 

any of the indicated items, as well as without only those that were indicated by at least two of these 

respondents. Neither consistently improved reliabilities.  

Then, another option was considered. The NFCS lie-scale measures social desirability. When 

respondents score higher than 14 on this scale, their answers are so desirable that they cannot be 

considered usable (Webster & Kruglanski, 1994). Reliability analyses were repeated without such high-

scorers, resulting in mainly higher reliabilities. These reliabilities can also be found in Table 2. Both the 

reliability analyses and the prescriptions from the NFCS suggested that the high scoring respondents 

should not be included in the data. Their data was therefore excluded from further analysis. It 

concerned data from 24 respondents, or 30.38% of all participants. 
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Table 1 

Descriptive statistics on all measured variables. 

  Minimum Maximum Mean Standard  
Deviation 

1. Age  17.00 40.00 22.06 3.59 

2. Impulsiveness  1.52 3.03 2.30 0.28 

3. Performance  1.17 4.00 2.69 0.61 

4. Mastery  2.00 4.00 3.30 0.43 

5. Optimism  1.88 3.88 2.92 0.44 

6. Sensation-seeking  1.85 3.25 2.59 0.32 

7. Lie-scale  6.25 22.50 12.85 3.52 

8. Decisiveness  1.29 4.00 2.56 0.49 

9. Open-mindedness  1.75 4.00 2.80 0.37 

10. Self esteem  2.20 3.70 2.91 0.36 

11. Happiness  2.50 7.00 5.11 0.91 

12. External LOC  0.13 0.87 0.47 0.16 

13. Originality  2.55 4.50 3.42 0.48 

14. Weberianism  1.50 5.00 3.20 0.65 

15. Mertonianism  1.91 4.36 3.14 0.50 

16. Order  1.60 3.90 2.65 0.44 

17. Predictability  1.00 3.50 2.54 0.40 

18. Ambiguity  2.00 3.67 2.74 0.38 

19. Lead-userness 

      Ahead of the trend 

 1.50 4.50 3.17 0.65 

20. Lead-userness 

      Expected benefits 

 1.56 4.44 2.96 0.64 

21. Lead-userness 

      Total 

 1.78 4.47 3.06 0.56 

   

Table 3 contains all the correlations between the independent and dependent variables. The 

most important results are; lead-userness is negatively related to the lie-scale (r = -.33, p = .017), and 

positively related to originality (r = .28, p = .046) and methodical Weberianism (r = .33, p = .018). 

Regarding these three variables, it can be seen that originality is correlated to both social desirability (r = 

-.34, p = .012) and Weberianism (r = .30, p = .029), while the latter two are not correlated to each other. 

These correlations will be used below.  
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Table 2 

Reliabilities on all measures from; the literature, all respondents, and respondents excluding high-scorers 

on the lie-scale. 

 Literature 

reliability 

Current 

reliability 

Reliability 

without lie-scale 

high-scorers 

(>14) 

Locus of control .61 .57 .61 

Achievement motivation .70 - .96 .72 .70 

Sensation-seeking .70 .61 .60 

Impulsiveness .83 .72 .73 

Happiness .80 - .94 .73 .80 

Open-mindedness .43 - .61 .54 .44 

Decisiveness .70 - .80 .68 .65 

Optimism .76 .72 .75 

Self-esteem .77 - .88 .59 .64 

Innovativeness .88 .83 .80 
Lead-userness .70-.79 .79 .81 

 

3.1.2 Regression analyses – Relating psychosocial characteristics to lead-userness 

As previous literature had already shown the effects of locus of control and originality, a hierarchical 

regression analysis was performed, with these two constructs entered in the first model. All of the other 

dispositions, i.e. those belonging to the ten hypotheses of stage one as well as Weberianism and 

Mertonianism, were entered in the second model. This allows the analysis to only show the effects of 

the added variables, after correcting for the known effects of the two factors entered in the first model. 

This analysis is reported in the first two columns of Table 4. As can be seen from the table, the first 

model is not significant (Fchange (2,48) = 2.08, p = .137), nor is the change to the second model  

(Fchange (13,35) = 0.75, p = .705).  

The proper conclusion would then be that none of the variables entered in both model one and 

model two are on average related to lead-userness in the population. However, the lack of significant 

effects might also in part be due to the lack of statistical power. While power analyses were performed 

beforehand, these assumed one measure for achievement motivation instead of three, and did not 

account for the added variable of Weberianism. Even without those added variables, the power analysis 

showed that at least 57 participants would be required to reach an acceptable power level, but after 

deletion of high-scorers on the lie-scale only 55 remained. With more variables and less participants, the 

power level will have dropped below the acceptable threshold of .80. 
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Table 3  

Correlations between all independent variables, extra variables that resulted from administering complete tests, and lead-userness. *p < .05, **p 

< .01 

 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

1. Gender                     

2. Age .11                    

3. Impulsiveness .05 .05                   

4. Performance .06 .01 -.18                  

5. Mastery .14 .22 -.03 .10                 

6. Optimism -.11 .05 -.07 .16 .51**                

7. Sensation-seeking .13 -.15 .15 .09 .15 .14               

8. Lie-scale -.20 -.12 .05 -.04 -.44** -.39** -.18              

9. Decisiveness .26 .14 -.29* -.09 .28* .25 -.06 -.28*             

10. Open-mindedness .16 -.01 -.10 -.33* .32* .05 .04 -.28* .32*            

11. Self esteem .11 .14 -.19 .27 .39** .52** .04 -.26 .54** .14           

12. Happiness -.12 -.01 -.06 .16 .32* .52** .013 -.24 .33* .17 .60**          

13. External LOC .08 -.01 .29* -.20 -.31* -.46** -.07 .20 -.29* -.02 -.52** -.52**         

14. Origninality .17 .14 .20 -.02 .48** .34* .08 -.34* .42** .46** .43** .37** -.14        

15. Weberianism .15 .24 -.48** .28* .17 .15 -.15 -.02 .25 .02 .40** .11 -.30* .30*       

16. Mertonianism -.10 .06 -.31* .19 .01 .02 -.14 -.050 -.03 -.17 .10 .20 -.40** -.11 .54**      

17. Order -.03 -.13 -.56** .32* .09 .07 .02 .12 .25 -.06 .21 .10 -.34* -.01 .36** .25     

18. Predictability -.02 .03 -.14 .43** -.10 -.15 -.35** .23 -.06 -.41** .02 -.16 .02 -.30* .26 .26 .18    

19. Ambiguity .14 -.24 .09 .48** .01 .01 .15 -.10 .03 -.16 .17 .06 .01 -.03 -.01 -.03 .20 .46**   

20. Avoidance -.06 -.13 .18 .27* -.19 -.17 0.04 .16 -.59** -.36** -.40** -.19 .26 -.46** -.24 .01 -.16 .26 .22  

21. Lead-userness .20 .14 -.21 .09 .12 -.01 -.00 -.33* .16 .20 .19 .07 .01 .28* .33* -.09 .06 -.01 .15 -.16 
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It was therefore decided to rerun the analysis with only the three variables that were shown to 

be related to lead-userness is the correlation analysis of Table 3; social desirability, originality and 

Weberianism. However, as originality was significantly related to both of the other variables, including 

all three of them in one regression model would result in the problem of multicollinearity. In order to 

confirm that it should be originality of these three variables that should be excluded from analysis, a 

series of hierarchical regression analyses was performed. Each time two of the three variables were 

entered in step one, the third in step two, and it was tested whether the third variable added 

significantly to the explanatory power of the model. One such analysis is reported in the second two 

columns of Table 4, with Weberianism as the variable added last. In this case, R2
change was significant, and 

it was concluded that Weberianism should not be excluded from analysis. Only when originality was 

entered last, was R2
change not significant, meaning that its effect is mediated by a social desirability and 

Weberianism.  

Table 4  

Beta values and model outcomes for hierarchical regression analyses, with lead-userness as the 

dependent variable. *p < .05, **p < .01 

 All variables  Originality & Social 
desirability, 

Weberianism 

 Weberianism & 
Social desirability 

 Model 1 Model 2  Model 1 Model 2  Model 1 
Locus of control 0.04 0.02      

Originality  0.28 0.14  0.19 .078   
Gender  0.01      
Achievement motivation       
   Performance approach 
   Mastery 
   Performance avoidance 

  
0.03 
0.03 

-0.02 

     

Sensation-seeking  0.07      
Impulsiveness  -0.15      
Happiness  0.12      
Open-mindedness  0.06      
Decisiveness  -0.12      
Optimism  -0.22      
Self-esteem  0.01      
Weberianism  0.46   0.31*  .34* 
Mertonianism  -0.38      
Social desirability    -0.26 -0.31*  -.34* 

Fchange  

(dfmodel,dferror) 
2.08 

(2,48) 
0.75 

(13,35) 
 3.85 

(2,48) 
5.36 

(1,47) 
 6.83 

(2,48) 
R2

change .08 .20  .14* .09*  .22** 
Pchange .137 .705  .028 .025  .002 
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The final hierarchical regression analysis, to test for the effects of psychosocial characteristics on 

lead-userness, was therefore run with only Weberianism and social desirability as predictors. It is 

presented in the final column of Table 4. The model on the whole was significant  

(Fchange (2,48) = 6.83, p = .002, R2
change = .22). Weberianism was positively related to lead-userness (β = 

0.34, p = .011), while social desirability was negatively related to lead-userness (β = -0.34, p = .011). 

3.1.3 Regression analyses – Testing validation hypotheses  

After excluding the high-scorers on the social desirability measure, the reliabilities in Table 2 are 

acceptable. Most of them are in the same range as those reported in the literature or are at least 

acceptably high. Addditionally, the two subscales of lead-userness are highly positively correlated with 

one another (r = .50, p = .000). At first glance then, the data appeared to be valid. As a further 

confirmation of the validity of the current data set a series of hypotheses have been tested. These 

contain relationships that have previously been found in other studies.  

Hypotheses 12 through 15 predicted a relation between innovativeness and the following 

variables; locus of control, sensation-seeking, impulsiveness, and open-mindedness respectively. In 

order to test for these effects, a multiple regression analysis was performed. The model as a whole was 

significant (F (4,48) = 6.09, p = .000, R2 = .58). Two of the individual predictors appeared significant; 

impulsiveness (β = 0.33, p = .012) and open-mindedness (β = 0.51, p = .000), confirming hypotheses 14 

and 15. For the other two predictors there was not enough evidence to confirm the predicted 

relationships, although the directions of the correlations within the dataset were in agreement with 

hypotheses 12 and 13, and therefore with earlier literature. In fact, the effect of locus of control on 

innovativeness proved marginally significant (β = -0.25, p = .055).  

As for hypothesis 16, it predicted innovativeness to be positively correlated with lead-userness. 

The above correlations have already shown this to be the case, with lead-userness being positively 

related to originality in the population (r = .28, p = .046). 

Summarizing it can be stated that out of the five validation hypotheses three have been 

confirmed. For the other two the data shows effects in agreement with the predictions, with one of 

those effects marginally significant. All in all the data certainly seem to be valid, and sensible conclusions 

can be drawn from the tests that follow in this section. 

3.1.4 Cluster analysis 

While the above analyses together provide all that is necessary to test the hypotheses of the first stage, 

this study aims to improve the literature in more ways than one. The data of this research also allows 

lead-users to be clustered into subgroups. These groups would then contain different types of lead-

users based on their psychosocial dispositions. This is important to this research, as the conclusions 

considering the identifying variables of lead-userness might be different for the different groups of lead-

users. To perform the cluster analysis, lead-users must first be selected from the current sample. As it 

was argued that this type of population, i.e. Korean university students, would contain a relatively high 

amount of lead-users in the mobile phone segment, the cut-off point was chosen in such a way that one 

third of the sample was considered to be a lead-user. Conveniently, both with and without high-scorers 
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on the social desirability scale that cut-off point appeared at 3.27 points on the lead-userness scale. 

Again using only respondents with low social desirability scores, this left 19 participants for the cluster 

analysis. 

 A hierarchical cluster analysis was performed. All variables that were measured were used, 

excluding lead-userness itself. This resulted in a cluster analysis with 20 variables, the first 20 of Table 3. 

Using Ward’s Linkage method and squared Euclidean distances the analysis revealed two clusters, as can 

be seen in the dendrogram of Figure 2. This also meant that respondent 20 was excluded, as he did not 

fit in with any of the clusters, no matter what the arrangement. Respondent 4 is one of the 19 

participants that was eligible for and entered into the cluster analysis, but as this participant left many 

questions blank, too much data was missing and he was omitted from the dendrogram. He was not 

awarded a cluster, and was not used in the follow-up analyses below. Finally then, two clusters were 

extracted, of eight and nine persons. For the purpose of discussion, these will be dubbed group A and 

group B, respectively. 

 
Figure 2. Dendrogram of the cluster analysis. Two clusters were extracted. The horizontal scale shows 

relative distances. 

Now that the lead-users have been clustered into two distinguishable groups, the variables 

separating these groups must be identified. Therefore a MANOVA was run with these same 20 variables 

as dependent variables. The group index that followed from the cluster analysis was the independent 

variable, having two levels. It should be noted that with more dependent variables than subjects in the 

analysis the multivariate test holds little value. For the sake of completeness: the multivariate test 
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proved insignificant (F (15,1) = 1.86, p = 0.526, eta2 = .97). Due to the fact that so few respondents were 

used for this analysis, as well as to the fact that the effect size of the multivariate test is exceedingly 

high, the univariate tests have been considered. This allowed the two clusters of lead-users to be 

distinguished based on the individual psychosocial characteristics. 

Of all the dependent variables, significant differences between the two groups were found on 

only three measures. The first was found on the social desirability scale (F = 6.93, p = .019, eta2 = .32). 

Group A members provide, on average in the population, less socially desirable responses. The average 

of group A was 8.75, and that of group B was 11.49. Considering the fact that the minimal score is five, 

and only respondents with scores equal to or below 14 were entered into this analysis, that is quite a 

spread.  

The two types of lead-users also differed on the avoidance scale of the achievement motivation 

measure (F = 4.59, p = .049, eta2 = .23). This characteristic measures motivation to perform in order to 

avoid negative consequences, such as loss of face. Group A members were significantly less motivated 

by such fears (M = 2.04) then the lead-users in group B (M = 2.56). 

The last statistically significant difference between the two groups was found for age  

(F = 7.82, p = .014, eta2 = .34), with group A having an average age of 24.00, and group B members being 

20.11 years on average. While this last difference doesn’t seem very large, it rather is, considering only 

members of a student population were measured.  

There was one final effect that approached significance: the difference between groups on 

sensation-seeking (F = 4.38, p = .054, eta2 = .23). Considering the large effect size, it seems likely that 

there is such a difference in the population, but that too few subjects were entered into this analysis to 

conclusively prove it. Within the sample however, group A members reported lower levels of sensation-

seeking on average (M = 2.44) than group B members (M = 2.76). 

The final results of the cluster analysis can be recapitulated as follows. Among lead-users in the 

mobile phone market, two distinct types can be distinguished. One group is older, less prone to 

sensation-seeking behaviour, less motivated by the avoidance of negative consequences and less likely 

to provide socially desirable responses than the other group. Not all lead-users however, neatly fit into 

one of these two groups, as one of the 19 respondents did not appear to be associated with either of 

these. 

In this phase of the research project a factor analysis was also scheduled to be performed. 

However, it was expected that more variables would show a relationship to lead-userness. With only 

three features related to lead-userness, a factor analysis is of little value. When it was tentatively 

executed anyway, both the Kaiser-Meyer-Olkin measure of sampling adequacy, and the anti-image 

autocorrelations showed only values below .5, meaning that there was not enough statistical power to 

successfully perform a reliable factor analysis. It will therefore not be reported here. 
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3.2 Stage two 
Stage two aimed to expand on the findings of the first stage. It employed experimental manipulations to 

discover the direction of causality of the relationships found in phase one. It also allowed for conclusions 

on the influenceability of lead-userness. Like with stage one, this section will start by presenting the 

descriptive statistics of the second stage. After the descriptive statistics have been handled, the analyses 

testing the hypothesis of stage two using inferential methods are reported upon. 

3.2.1 Descriptive statistics 

In Table 5 the descriptive statistics of social desirability, Weberianism, and lead-userness with both its 

subscales are summarized for both phases. In the top segment the values of the corresponding 

measures are reported for the first stage, using only the data of respondents that were employed in the 

analysis for the second stage. In the bottom half, the values for this second stage are shown.  

Table 5 

Descriptive statistics on the variables measured in stage two, with the statistics for these participants in 

both stages. 

   Minimum Maximum Mean Standard  
Deviation 

 

Stage
 o

n
e 

1. Social desirability  6.25 15.00 11.21 2.47 

2. Weberianism   1.50 4.33 3.19 0.65 

3. Lead-userness 

      Ahead of the trend 

 2.00 4.50 3.34 0.60 

4. Lead-userness 

      Expected benefits 

 1.56 4.44 3.01 0.74 

5. Lead-userness 

      Total 

 2.25 4.47 3.17 0.62 

 

Stage tw
o

 
1. Social desirability  5.00 13.75 9.34 2.05 

2. Weberianism  2.33 4.50 3.39 0.57 

3. Lead-userness 

      Ahead of the trend 

 1.00 3.50 1.68 0.74 

4. Lead-userness 

      Expected benefits 

 2.11 4.67 3.34 0.55 

5. Lead-userness 

      Total 

 1.56 3.56 2.51 0.52 

 

Two observations are most remarkable. Firstly, the average scores on the social desirability 

measure have dropped by almost two points. Secondly, even though the average scores on the expected 

benefits subscale of lead-userness seem to have increased, the scores on the ahead of the trend 

subscale decreased markedly, with the average twice as low in the second stage. Because of this, the 
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total score for lead-userness also diminished from stage one to stage two. As the hypothesis for this 

stage only depended on differences between the groups that received different manipulations, these 

preliminary findings have no bearing on the validity of the prediction.  

Corresponding to this marked decline in social desirability, it was found that none of the 

participants achieved a lie score above 14, with the highest scoring participant coming in at 13.75. In this 

phase therefore, no additional participants were excluded for providing too socially desirable answers. 

The correlations between the same measures as reported in Table 5 have also been calculated. 

They can be found in Table 6 below. A first interesting observation is that Weberianism does not seem 

to be related to lead-userness in this sub-sample. Neither measurements of Weberianism showed a 

significant correlation with any of the lead-userness scales of both stage one and stage two. Again, the 

hypothesis in this stage was only concerned with differences between the groups that received different 

manipulations, and this lack of significance in correlations therefore did not influence it. 

Table 6 

Correlations between social desirability, Weberianism and lead-userness in both stages. *p<.05, **p<.01 

  1 2 3 4 5 1 2 3 4 

Stage
 o

n
e 

1. Social desirability          

2. Weberianism  -.04 
 

        

3. Lead-userness 

      Ahead of the trend 

-.42* -.14        

4. Lead-userness 

      Expected benefits 

-.59** .22 .68*       

5. Lead-userness 

      Total 

-.56** .06 .90** .93*      

Stage tw
o

 

1. Social desirability .75** -.09 -.40* -.53** -.52** 
 

    

2. Weberianism .34* .63** -.17 .08 -.03 .16 
 

   

3. Lead-userness 

      Ahead of the trend 

-.20 -.27 .26 .05 .16 -.14  -.03      

4. Lead-userness 

      Expected benefits 

-.53** -.07 .54** .59** .62** -.58** -.07 .32  

5. Lead-userness 

      Total 

-.42* -.23 .46** .34* .43* -.40* -.06 .87** .74** 

 

 Additionally, the two measurements of social desirability showed a high positive and significant 

auto-correlation (r = .75, p = .000), as did those of Weberianism (r = .63, p = .000). The correlations 

should not approach unity, as the randomly distributed manipulations should have stimulated the 

concepts in some, and dulled them in others. It should also be noted that the auto-correlations of the 

lead-userness scales were even lower. This indicates that using two different measures for lead-userness 
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has indeed been effective in limiting carry-over effects. That is, the auto-correlations for repeated 

measurements of a variable with much carry-over would be expected to be closer to unity, and certainly 

higher than those of social desirability and Weberianism, which were actively manipulated. 

A final interesting observation is that the second ahead of the trend subscale of lead-userness 

did not appear to be correlated to any of the variables, including all of the other lead-userness 

measurements, except for the second total lead-userness scale. This correlation however, is almost 

inevitable, as one of the variables is part of the other.                                                                                                                

  As this casted some doubts on the psychometric properties of this subscale, reliability analyses 

were performed. All subscales showed acceptable reliabilities, with the ahead of the trend subscale  

(α = .78) even appearing more reliable than the expected benefits subscale (α = .73) and the total scale 

(α = .75). The scales appeared to be reliable in what they measure. Regardless, the lack of significant 

correlations between the ahead of the trend subscale and all of the other lead-userness measures yields 

a low concurrent validity. That is, while being reliable in its measurements, the subscale does not seem 

to measure what it should measure. It was therefore decided that the items of this subscale would not 

be part of the lead-userness measure for phase two. The expected benefits subscale was henceforth 

used as the dependent variable. 

3.2.1 Testing the manipulations’ effects on lead-userness 

This final paragraph of the results section covers the main analyses of phase two. It shall start by 

discussing the manipulation checks: tests to see if the manipulations indeed managed to strengthen or 

diminish social desirability and Weberianism. After these were performed, the repeated-measures 

MANOVA was conducted to explore the effects that the manipulations had had on lead-userness. This 

analysis will be handled secondly.  

 To check whether the manipulations were successful in influencing social desirability, the 

difference between the first and second measurement of the lie-scale was calculated for each 

participant of stage two. As the second measurement was performed just after the manipulation, this 

difference on average indicated the change in social desirability caused by the manipulation. An ANOVA 

was then run to see if this change was different for the different conditions of social desirability. No such 

effect was found (F (1,32)= 1.11, p = .301), implying that on average the manipulation did not produce 

any significant effects on the social desirability of the respondents. For a second check, the two groups 

were also compared on their average scores on the total of the five items that were part of the 

manipulation. These questions also measured socially desirable statements, e.g. “Have you ever lied 

while dating?” This difference was also not significant (F (1,32) = 1.13, p = .295).  

An analogous procedure was followed for Weberianism, albeit only for the difference between 

the first and second measurement. In this case the effectiveness of the manipulation was bordering 

significance (F (1,32)= 3.86, p = 0.58, eta2 = .11). The value of eta2 indicated a medium effect size, 

suggesting that there was an effect, but that there were simply too few participants in this analysis to 

definitively prove it. The manipulation concerning Weberianism thus appeared successful in influencing 

the level of Weberianism among the participants. The averages for both of the groups however, showed 

an interesting result. The group receiving the manipulation designed to dampen Weberianism produced 
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a negative average change (M = -0.32), indicating that Weberianism had actually increased in this group. 

The other group, which received the manipulation that was designed to boost Weberianism, in contrast 

showed a positive average (M = 0.05), pointing to a minute decrease in Weberianism in this group.                                

These results yield three conclusions. Firstly, the manipulation for social desirability was 

unsuccessful, making it unlikely, although not impossible, that the different groups for the social 

desirability variable produced different changes in lead-userness. Secondly, Weberianism was 

successfully manipulated. The effects of its manipulation could therefore be used to make inferences 

about causality using the RM ANOVA below. Thirdly, the manipulation that was designed to strengthen 

Weberianism in fact diminished it, and vice versa. As long as this was taken into account, however, it 

presented no obstacle for the RM ANOVA. 

To then finally test the causal impact of social desirability and Weberianism on lead-userness, a 

RM ANOVA was run with the expected benefits subscale of lead-userness as the dependent variable, 

time as the within-subject factor, and the social desirability and Weberianism grouping variables as the 

between-subject factors. The multivariate tests showed a significant and strong effect of time  

(F (1,30) = 5.81, p = .022, eta2 = .16). The interaction between time and Weberianism also proved 

significant (F (1,30) = 5.48, p = .026, eta2 = .15). The time by social desirability interaction, and the three-

way interaction between time, social desirability and Weberianism were not significant. Furthermore, 

none of the between-subject variables produced significant simple effects.  

Regarding the effect of time, it was found that the average lead-userness increased from 3.05 in 

the first phase to 3.30 in the second. Without the presence of manipulations, such an increase is hardly 

explicable. It appeared however, that this average rise of lead-userness could be dedicated entirely to 

the manipulation of Weberianism. In the condition in which Weberianism was set to be dulled, but was 

in fact bolstered, a marked increase in lead-userness was apparent. While the average during the first 

phase was 2.89, it climbed to 3.39 in the second stage. In the other group however, in which 

Weberianism was in fact diminished, there was almost no increase, with the averages of the first phase 

(M = 3.21) and the second phase (M = 3.22) close to one another. The significant interaction effect 

between time and Weberianism corresponds to this difference in change over time. The effect of time 

therefore seemed significant, but is in itself not important. 
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4. Discussion and reflection 
This paper focused on the practical issues surrounding lead-users. While previous studies have shown 

the many advantages of incorporating lead-users into research or new product development practices, 

the state of the art literature has been unable to provide a convenient and reliable method of finding 

lead-users. The main contribution of this study lies in relating a series of  psychosocial attributes to lead-

userness. It has, however, also clustered lead-users into two distinct groups, and tested the causality of 

the relationships between said features and lead-userness. 

In this last section the findings on these topics will be discussed, by first relating them to previous 

articles, and by secondly considering the practical and theoretical implications of the outcomes of this 

research project. After that some remarks will be made upon the quality of this research, considering its 

validity and limitations. Whenever appropriate, some suggestions for further research shall be included. 

4.1 Research findings 

4.1.1 Stage one hypotheses 

In the first stage of this study two distinct research questions have been answered. The first one 

pertained to the question which of nine novel psychosocial characteristics was able to explain 

differences in lead-userness. To this end nine hypotheses were formulated and a tenth one was included 

to replicate a previously found result.  

H1. Locus of control is negatively related to lead-userness, with higher scores referring to a more 

external locus of control. However, no such connection was found, with both the hierarchical MRA as 

well as the more direct correlations failing to produce a significant relationship.                             

  Hypothesis one is therefore rejected. This is not to mean that the findings of Schreier and Prügl 

(2008) have been erroneous. They predicted the relationship based on the facts that locus of control is 

highly related to creativity (e.g. Burroughs & Mick, 2004; London & Exner, 1978), and that creativity has 

been shown to be a core characteristic of lead-userness (Faullant et al., 2012; Kratzer & Lettl, 2008). This 

last effect has been replicated in this study, and the also measured relationship between locus of control 

and creativity was bordering significance. Additionally, the effects of locus of control on the lead-

userness were, within the sample, of the right direction. It seems that the effects of locus of control are 

simply less strong among a Korean student population than among the sample of avid sports fanatics 

that Schreier and Prügl (2008) studied.  

H2. Achievement motivation, and all its subscales, is positively related to lead-userness. This prediction 

proved to be incorrect. No evidence was found that any of the subscales of achievement motivation are 

related to lead-userness in the population, and hypothesis two is rejected. This would also imply that 

lead-users that are indicated as such by the virtue of their engagement in online communities or blogs 

should not score unusually high on achievement motivation. It would be interesting for future research 

to confirm if this is indeed the case. However, achievement motivation does appear to be one of the 

distinguishing features separating the two types of lead-users. More on that will follow below. 
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H3. Sensation-seeking is positively related to lead-userness. The hypothesized relationship was not 

found, and hypothesis three is rejected. On average in the population, it seems that sensation-seeking is 

not related to lead-userness. However, some remarks must be made. First of all, the AISS, measuring 

sensation-seeking, had one of the lowest reliabilities of all measures in this study, achieving a lower 

score than previous research had found. It was also not possible to increase the reliability by removing 

high-scorers on the lie-scale. The second remark is that the relationship between sensation-seeking and 

innovative behavior that has previously been found (Burns & Krampf, 1992) was not replicated in this 

study. Additionally, the data also failed to replicate the relationship between sensation-seeking and 

impulsiveness that has been quite prevalent throughout the literature (e.g. Blackburn, 

1969).                                                                                                                   

  Taken together, these three observations suggest that sensation-seeking was perhaps not 

measured properly in this study. This, and not the lack of a relationship between sensation-seeking and 

lead-userness, might be the cause for the inability to prove said relationship. Future studies might 

reevaluate this connection, but for the moment hypothesis three is rejected. Like achievement 

motivation, sensation-seeking does however appear to be of importance in separating the two clusters 

of lead-users. 

H4. Impulsiveness is positively related to lead-userness. This hypothesis was coupled to the previous one, 

based on the fact that sensation-seeking and impulsiveness have long been known to be positively 

correlated (e.g. Blackburn, 1969). There was no evidence of a significant relationship between 

impulsiveness of lead-users. Hypothesis four is rejected. Considering the fact that sensation-seeking and 

impulsiveness have been shown to be positively correlated, this is consistent with the results on 

hypothesis three. The fact that the link between impulsiveness innovativeness has been replicated, 

suggests that on average in the population there simply is no connection between impulsiveness and 

lead-userness. 

H5. Happiness is positively related to lead-userness. The data was unable to prove a relationship 

between happiness and lead-userness, and hypothesis five is rejected. It seems that on average in the 

population lead-users are not happier or less happy than ordinary users. 

H6. Open-mindedness is positively related to lead-userness. There was no evidence that being more or 

less open-minded is significantly related to lead-userness. Hypothesis six therefore is rejected. There 

was very little literature relating open-mindedness to lead-userness. Only the one above paper showed 

a mediating effect of a highly related variable: openness to experience (Faullant et al., 2012), so that 

current study was the first to provide insight into the relationship between open-mindedness and lead-

userness. It appears then, that open-mindedness is not related to lead-userness. 

H7. Decisiveness is positively related to lead-userness. Like with the above hypotheses, hypothesis seven 

is rejected, as no such connection was found. The argument backing this hypothesis was that lead-users 

are often opinion leaders, being less dependent on others in making their decisions than ordinary users. 

It was hypothesized that being more able to make one’s own decisions would be of identical effect as 

being more decisive. Seeing as how no evidence was found for a relationship between decisiveness and 
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lead-userness, it appears that these two closely related attributes do not have similar effects on lead-

userness. 

H8. Optimism is positively related to lead-userness. Optimism has been shown to be related to happiness 

(e.g. Dember & Brooks, 1989; Seligman & Csikszentmihalyi, 2000) and locus of control (Carifo & Rhodes, 

2002). It also stands to reason that overall pessimism would greatly diminish hopes of standing to gain 

much from innovations. Therefore the prediction was that optimism is positively related to lead-

userness. 

 As both happiness and locus of control did not appear to have any effect on lead-userness in this 

population, it should be expected that optimism also is not related to lead-userness. Indeed, the sample 

showed no evidence of such a relationship in the population, and hypothesis eight is rejected. On the 

one hand this means that optimism does not distinguish lead-users from non-lead-users. On the other 

hand, this finding also reinforces the validity of this study. At least in this sample happiness and locus of 

control are not related to lead-userness. The fact that optimism, for which a similar effect as for these 

two variables was predicted, also shows no significant relationship provides the internal consistency that 

should come with a valid study. In fact, the current data is even able to replicate the strongly significant 

relationships between optimism, and happiness and locus of control that have previously been found 

(Carifo & Rhodes, 2002; Dember & Brooks, 1989; Seligman & Csikszentmihalyi, 2000), providing further 

proof of high validity. 

H9. Self-esteem is positively related to lead-userness. The data was not able to prove a significant 

relationship between self-esteem and lead-userness, and thus hypothesis nine is rejected. This 

hypothesis was formulated based on the relationships between self-esteem and ambition and authentic 

leadership that earlier studies have found (Johnson & Patching, 2013; Randolph-Seng & Gardner, 2013). 

As there is no relationship between self-esteem and lead-userness in the population, either these 

previous studies have failed to be replicated here or ambition and authentic leadership are both 

unrelated to lead-userness. Unfortunately, these two variables were not measured, so it is impossible to 

check if the results from the earlier studies were replicated. Future research could do either this, or test 

to see if ambition and authentic leadership are connected to lead-userness. 

H10. Gender is related to lead-userness, insofar that men score higher on lead-userness than women. On 

average men and women do not appear to differ in lead-userness in the population. Hypothesis 10 is to 

be rejected. Previous research has shown that boys score higher on lead-userness than girls 

(Molenmaker et al., 2008), as well as that variables that explain the lead-userness among children are 

the same as the variables that predict lead-userness in adults (Oosterloo et al., 2009). This last link 

apparently does not hold for all variables, and gender seems to be a first exception. It will be interesting 

to see how well variables related to lead-userness among children translate to adult users, and future 

research could test a great many things in this regard. 

H12 – H16. Validity hypotheses. These hypotheses were meant as mere checks. They aimed to replicate 

previously found effects, in order to validate the current data. Their outcomes are considered below in 

paragraph 4.3.1. 
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It seems then that none of the predicted relationships of phase one were confirmed. Systematic 

errors in the research seem unlikely, as several checks proved the data valid, especially the outcomes of 

validation hypotheses eleven through fifteen. For some individual hypotheses, this surprising lack of 

results has been explained, but the overarching conclusion must be that the assumptions underlying the 

theoretical model are invalid. That is, individual suggestive correlations between psychosocial 

characteristics are apparently poor indicators of relationships between said characteristics and lead-

userness. That is interesting, as such extrapolated relationships typically do tend to hold in the social 

sciences. Perhaps it is because lead-userness is more than a disposition: it is a combination of a 

personality characteristic and having acted on the impulses that are associated with it. Further research 

could investigate if that indeed is the reason, for example by studying more such attributes that 

combine both disposition and actions. 

4.1.2 Stage one other findings 

Even though none of the hypothesized relationships could be confirmed, the preliminary correlation 

analysis showed that three variables were significantly related to lead-userness; originality, 

Weberianism, and social desirability. A series of hierarchical multiple regression analyses showed that 

originality did not have a direct effect on lead-userness. Instead, its effect was mediated by 

Weberianism and social desirability.                                                                                                                                          

 The effect of Weberianism on lead-userness was positive. Higher scores of Weberianism are on 

average in the population associated with higher lead-userness. This matches previous literature, as 

Weberianism and originality are positively correlated (Kirton, 1976), and so are originality and lead-

userness (Faullant et al., 2012; Kratzer & Lettl, 2008). The relationship also makes intuitive sense. 

Methodical Weberianism describes the kind of person Weber (Weber, 1948) idealized; precise, reliable, 

and disciplined (Kirton, 1976). It could therefore be said to measure efficiency, but also encompasses 

plodding steadily. This disciplined perseverance appears conducive to lead-userness: it allows users to 

pursue new inventions or novel applications of a product, even if the road to innovation is fraught with 

setbacks.                                                              

 The effect of social desirability on lead-userness was negative. The more people provide 

untruthful answers in order to look better, the less they on average appear to be lead-users. This 

connection seems reasonable. Those people that are so concerned with the opinions others have of 

them, might be less enticed to engage in the risky, inconsistently successful activity of innovation. In 

contrast, those users that prefer their own opinions over those of others are more likely to openly 

express their dislike of conventional offerings, and seek to improve products themselves. Indeed, 

previous studies show that lead-users seem to be opinion leaders and active bloggers (Béji-Bécheur & 

Gollety, 2007; Bilgram et al., 2008; Kratzer & Lettl, 2008; Morrison et al., 2000; Schreier et al., 2007). 

 The second research question of stage one regarded the question if there is only one kind of 

lead-user, or if lead-users can be grouped. To this end a cluster analysis was performed. Among lead-

users in the mobile phone market, two distinct types could be distinguished. One group is older, less 

prone to sensation-seeking behaviour, less motivated by the avoidance of negative consequences and 

less likely to provide socially desirable responses than the other group. This group can be summarized as 

being the mature group. Such lead-users correspond to the stereotypical description of people that have 
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grown up. Not only are they older, they are less interested in coming across as socially desirable, as well 

as less motivated by the fear of negative outcomes. This corresponds closely to the above mentioned 

opinion leaders. Adding the fact that lead-users in this cluster are less prone to sensation-seeking 

behaviour, this group encompasses the more mature users. Future research could study what other 

variables are related to this cluster. It seems reasonable for example that these lead-users are on 

average higher on product knowledge.                                                                                                                                         

 The other group is the polar opposite. It contains younger lead-users that enjoy risky sensation-

seeking behaviour more. They also score higher on the avoidance subscale of achievement motivation, 

meaning that they are eager to perform to avoid negative consequences. They are the less mature 

group. This kind of lead-users might very much like peer recognition for their work. It could very well be 

that the kind of lead-users that the methods of netnography might uncover belongs to this group. As 

with the above cluster, new studies could aim to confirm this hypothesis, but also link more variables to 

the type of lead-users that make up this group.                                                                                                                 

  A final conclusion from this cluster analysis was that not all lead-users neatly fit into one of 

these two groups. One of the respondents that was a lead-user, did not appear to belong to either of 

the groups. Upcoming studies should aim to study why this is the case. Perhaps there is a third cluster, 

of which this study merely contained one person. Along this same line of argumentation, one more 

suggestion can be made. Due to the fact that only lead-users and only those with low scores on the 

social desirability scale were included, only 19 people were entered into the cluster analysis. Future 

studies could add to the literature by replicating this analysis with a larger number of lead-users.  

4.1.2 Stage two 

In stage two the hypothesis under study predicted that those variables for which an effect was found in 

the first phase were in fact causal predecessors of lead-userness. That is, upon manipulation of these 

variables, lead-userness would also change; along the direction of the effects found in phase one. Both 

social desirability and Weberianism were therefore manipulated.  

 While Weberianism was successfully manipulated, the manipulations appeared to have an effect 

opposite of what they were supposed to have. The manipulation that was supposed to boost 

Weberianism in fact dampened it, idem ditto the other way around. There is no obvious explanation for 

this effect. One possibility is that the students were very recalcitrant, determined to be the persona the 

article suggested them not to be.                                                                                                                                          

 Regardless of this reversal of the manipulations’ effects, Weberianism was manipulated, and so 

the causal effects of Weberianism on lead-userness could be studied. It was shown that Weberianism 

indeed influences lead-userness, along the same direction as in phase one. By increasing Weberianism it 

is possible to increase lead-userness. As in none of the groups Weberianism was substantially 

decreased, it remains to be shown by future studies if by decreasing Weberianism one would also 

decrease lead-userness. All of the current evidence does however, point to this.                                                                             

 Given the fact that Weberianism was significantly related to lead-userness in stage one, as well 

as the fact that an increase in Weberianism was correlated to an increase in lead-userness in stage two, 

the relationship between Weberianism and lead-userness seems soundly established. However, upon 

entering only the participants of stage two into correlational analyses it appeared that Weberianism was 
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unrelated to lead-userness. This lack of relationship went for both measurements of Weberianism and 

all six measurements of lead-userness. The only selection criterion that differed from the same analysis 

in phase one was the participants’ choice of voluntary participation in stage two. With no theoretical 

basis to link this selecting mechanism to the relationship between Weberianism and lead-userness, and 

the otherwise doubly confirmed relationship, this effect has to be considered random. Future research 

however, should aim to replicate the effects of Weberianism on lead-userness, and include a similar 

selection criterion, in order to consolidate these findings. 

For social desirability however, the manipulation failed, and no significant difference was found 

between the two groups of social desirability in their change of lead-userness over time. There are two 

possible explanations for this lack of effect. The first is that it simply does not exist: social desirability 

does not influence lead-userness. Seeing as how a significant negative correlation was found between 

social desirability and lead-userness in the first stage, that would mean that either lead-userness 

influences social desirability, or there is a third variable that influences both lead-userness and social 

desirability. An example of such a third variable could be previous success as an innovator. The 

knowledge and experiences gained from having innovated before would positively influence lead-

userness, while having had the validation of successfully innovating could diminish the felt need for 

social desirability. This would then account for the negative correlation between lead-userness and 

social desirability.                                                                                                                                      

 The second explanation is perhaps more likely. It concerns the fact that the manipulation for 

social desirability failed. It is namely also possible that social desirability does negatively impact lead-

userness, but that this study was simply unable to show it because it was unable to manipulate social 

desirability. Further study is required to conclusively determine the causal relationship between social 

desirability and lead-userness. The failure of the manipulation will be analyzed in more detail in 

paragraph 4.3. 

4.2 Theoretical and practical implications 
Due to the magnitude of this study, it has several theoretical and practical implications. These are 

considered below. 

4.2.1 Theoretical implications 

The theoretical implications seem very clear. The literature has been greatly extended; all of the nine 

most likely candidates that could be useful features in predicting lead-userness have been studied 

comprehensively, providing answers to current questions. Additionally, some novel attributes have been 

included, such as Weberianism. Taken together, this study has more than doubled the amount of 

attributes that have been studied in their relationship to lead-userness. Future studies can build upon 

these results.  

It has also been shown that the assumptions underlying the theoretical model are invalid. The 

individual correlations between psychosocial characteristics do very poorly in suggesting relationships 

between these characteristics and lead-userness. Above it has been mentioned that this might be 

because lead-userness is more than a character trait: it is disposition and behavior combined. If that 

indeed is the reason, then the insight that such combinational attributes behave differently under study 
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than regular characteristics would be a great addition to the social sciences as a whole, opening up new 

avenues of research and new ways of thinking about personality psychology. 

 In collecting data on so many variables, this research was also able to try and replicate previous 

studies’ results. Some effects have indeed been confirmed, solidifying the empirical basis for their 

relationship. Among these were the relationships between impulsiveness and innovativeness, open-

mindedness and innovativeness, innovativeness and lead-userness, optimism and happiness, and 

optimism and locus of control.                                                                                                                                     

 Some relationships however could not be replicated. This leads to doubts about the 

generalizability of such relationships, spurring on future research to look into these effects. An example 

of such a relationship is the one between locus of control and lead-userness. It has previously been 

found by Schreier and Prügl (2008), but this study it was unable to reproduce it, even though some 

related effects were duplicated. This suggested that the effect size was merely not always as strong as 

Schreier and Prügl (2008) found. Another example concerns the fact that previous research has shown 

that boys score higher on lead-userness than girls (Molenmaker et al., 2008), as well as that variables 

that explain the lead-userness among children are same as the variables that predict lead-userness in 

adults (Oosterloo et al., 2009). As this study was unable to produce a difference in lead-userness 

between the sexes, it seems that the link between children and adults apparently does not hold for all 

variables. This induces future research to study lead-userness related effects among both children and 

grownups.  

 The cluster analysis performed in this study was the first analysis, be it practical or theoretical, 

to differentiate between types of lead-users. Unlike what was previously assumed, there appear to be at 

least two distinct types of lead-users, with their overall maturity separating the two groups. While 

beyond the scope of this text, this finding requires theoretical scientists to review the concept of lead-

userness in order to incorporate this clustering. Perhaps the definition suggested by Von Hippel (1986, 

1989) is incomplete, and perhaps some relationships, hypothesized or demonstrated, are different or 

inexistent for one of the two clusters. All in all this finding opens up an avenue of new research into 

lead-users subgroups. 

 Another addition to the literature involves the augmentation of lead-userness. Excluding this 

paper, the current literature has considered lead-userness to be a static trait. By showing that lead-

userness is not stable, but susceptible to changes over time, this study generates a new perspective on 

lead-users. People can become more and less of a lead-user. This insight is one that should be further 

developed in future papers.                                                                                                                                    

 Furthermore, this study managed to demonstrate that these changes do not appear exclusively 

autonomously. Instead, by manipulating attributes that are related to lead-userness is possible to 

change lead-userness. With the literature so far completely deprived of causal relationships where lead-

userness is concerned, this finding is cause for many theoretical considerations. Lead-userness as a 

concept for example, is defined in terms of being ahead of a trend and expecting high benefits from a 

solution. It is not imminently evident how by making people more Weberian, i.e. more precise, reliable, 

and disciplined (Kirton, 1976; Weber, 1948), they should become more of a lead-user. Indeed, why 

would this change their being ahead of a trend, or their expecting high benefits? The current theoretical 
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understanding of lead-userness cannot answer such questions, and must therefore be adapted to 

encompass this malleability.  

4.2.2 Practical implications 

This research project has also brought with it several practical implications. The primary driver for all of 

the research into the relationships between dispositions and lead-userness is a practical one: knowledge 

of such relationships could greatly reduce the time required for finding lead-users. This will aid and 

stimulate further research projects into lead-userness. It will also allow the lead-user method to be 

more easily and quickly applied by managers. The present study is therefore very much so of practical 

importance, as it investigated such relationships for a multitude of variables. It was able to show that 

gender, sensation-seeking, impulsiveness, happiness, open-mindedness, decisiveness, optimism, self-

esteem, Mertonianism, and three separate subscales of achievement motivation are not useful 

predictors of lead-userness. This allows future studies and managers applying lead-user practices to 

mainly ignore them for the purposes of discovering lead-users.                                                                                                            

 Furthermore, it has also shown that Weberianism and social desirability on the other hand are 

suitable psychosocial characteristics for predicting lead-userness. These two can therefore be added to 

the list of variables that are related to lead-userness, bringing the utopian solution of testing for easy-to-

measure variables instead of lead-userness ever closer. Incorporating these variables into search 

processes during a lead-user study can save time and money, further stimulating the application of the 

lead-user method. 

 A second practical implication stems from the fact that the cluster analysis revealed two 

different types of lead-users. As was mentioned in the short literature review at beginning of this article, 

lead-users have their merits during two separate stages of new product development. During the R&D 

stage, when innovation is taking place, lead-users are ideal candidates for outsourcing. They are highly 

motivated to innovate and are very likely to have ideas that are both workable and profitable. This study 

has proven that there are two different types of lead-users; more mature and less mature ones. This 

distinction can be valuable for R&D managers applying the lead-user method. They can for example 

match the kind of lead-user to the kind of innovation they’re looking for, or to the kind of audience they 

wish to address with the innovation. They could also decide to split their group of lead-user innovators 

into these two clusters during the problem solving or brainstorming sessions that should eventually 

result in new innovations. Having likeminded people in these groups might speed up the process. 

Conversely, they might also decide to proactively mix more and less mature lead-users, to allow their 

contrasting styles to engage one another, perhaps resulting in more or more creative outcomes. More 

such applications are thinkable, and more are likely to pop up in practice in the coming years. The 

contribution of this study lies in being the first to separate the clusters, setting the stage for 

differentiated handling of the different types of lead-users.                                                                                                             

 During product launch, lead-users are again of importance to managers. When advertising a 

new product, managers would ideally target those users that are likely to adopt the innovation first. As 

has been argued in the first chapter above, these users are the lead-users. By knowing that there are 

two different groups of lead-users, with deviating features, these groups can be targeted separately. 

This can increase the efficiency and effectiveness of the advertisements. In showing that lead-users can 



48 
 

be clustered into more mature and less mature users, this study provides managers with easily 

identifiable groups that they can target individually. 

However, this study has an additional and unique practical application. All the studies in the 

literature review above put forward a single conclusion: lead-users are extremely valuable, both for 

scientists and managers. This study has demonstrated that it is possible to increase one’s lead-userness. 

The possible practical benefits of this finding are tremendous. Researchers can save a lot of time and 

effort looking for lead-users for their study, and instead simply generate higher amounts of lead-

userness among their participants. Research and development managers can stimulate lead-userness 

among the customers used for an R&D project, increasing the projects’ efficiency. They can even boost 

the lead-userness of their own R&D personnel. Marketing managers can stimulate lead-userness in a 

group of customers that they target for early adoption of a new product.                                                                   

 Currently only Weberianism has been shown to be capable of augmenting lead-userness, but 

the true power of this finding lies in showing that it is in fact possible to perform such strengthening. As 

this sets a precedent for future studies to consider more variables for manipulation, it is likely that in the 

near future managers will have a multitude of options that they can use for stimulating lead-userness. 

This study provides a first tool for doing so, but also gives practitioners of the lead-user method the 

heads-up that they should be considering incorporating such stimulation practices into their lead-user 

processes. 

4.3 Validity and limitations 
However well planned, this study like any other will have its limitations. In this final paragraph first the 

validity of this study and secondly other limitations will be reflected upon. 

4.3.1 Validity 

The validity of a research project refers to the extent to which a research studies what it is supposed to 

study. As to the internal validity of this study, it can be said to be very high. All of the measures used in 

both of the stages have previously been used, validated, and shown to have proper reliabilities. 

Furthermore, in stage two all possible relationships were tested experimentally, in order to make 

statements about causality. Taken together, these two procedures resulted in high internal validity. 

A second consideration is that of concurrent validity, concerning the extent to which the 

different measures inside a study correlate the way they should, i.e. similarly to previous studies. As this 

type of validity allows for quantitative scrutiny, a series of validity hypotheses was formulated and 

tested. Hypotheses 12 through 15 predicted a positive correlation between innovativeness on the one 

hand, and on the other internal locus of control, sensation-seeking, impulsiveness, and open-

mindedness respectively. The predicted relationships were indeed found for impulsiveness and open-

mindedness, confirming hypotheses 14 and 15. For the other two predictors there was not enough 

evidence to accept the hypotheses, although the directions of the correlations within the dataset were 

in agreement with hypotheses 12 and 13, and therefore with earlier literature. In fact, the effect of locus 

of control on innovativeness proved marginally significant. Hypothesis 16 predicted innovativeness to be 

positively correlated with lead-userness, and was also confirmed. Additionally, although no hypotheses 

were formulated for these effects, the data was also able to replicate the relationships between 
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optimism and happiness and optimism and locus of control. Of these seven relationships that earlier 

studies have uncovered, five were replicated, a sixth was on the border of significant reproduction, and 

the seventh was not significant but showed an effect in the predicted direction within the sample. All in 

all it should be concluded that the concurrent validity of this study is high.                                                                                   

  There is however one remark that should be included here. The relationship between sensation-

seeking and innovative behavior that has previously been found (Burns & Krampf, 1992) was not 

replicated in this study, nor was the often-found relationship between sensation-seeking and 

impulsiveness (e.g. Blackburn, 1969). As all of the other correlations measuring concurrent validity paint 

a picture stark in contrast with these findings, it is possible that these observations reflect upon a 

problem with only sensation-seeking and not this study as a whole. Indeed, the AISS that measured 

sensation-seeking had one of the lowest reliabilities of all measures in this study, also lower in fact then 

the reliabilities found in earlier studies. Furthermore it proved impossible to increase the reliability by 

removing high-scorers on the lie-scale. Taken together, these three observations suggest that sensation-

seeking was perhaps not measured properly in this study.  

Thirdly, convergent validity will also concisely be excogitated. Convergent validity is high when 

two measures of the same construct are highly correlated. In this research project the tests for social 

desirability and Weberianism were both administered twice. The two measurements of social 

desirability showed a high positive and significant correlation, as did those of Weberianism. The 

correlations did not and should not approach unity, as the randomly distributed manipulations should 

have bolstered the concepts in some participants, but dampened them in others. Given the fact that the 

two measures of social desirability and Weberianism were each highly correlated with one another, the 

convergent validity is high. 

The final form of validity that is considered here is external validity, which refers to 

generalizability. By performing the study among Korean students, care should be taken with generalizing 

its results to other populations. However, previous research in this area has been performed with both 

students and non-students, in many different countries and cultures, and no indication was found that 

lead-user effects depend on the sub-population. Ideally however, the results of this study should be 

replicated using other populations. This especially goes for the results of the cluster analysis, as this 

analysis is concerned with grouping similar respondents. With certain types of respondents, e.g. middle 

age or lower educated users, completely lacking from the pool of participants, clusters containing such 

respondents could not be formed. This might also explain why one of the participants was not able to fit 

into one of the two clusters: he might belong to a cluster of which he was the only member in the 

current sample. Therefore, while this study has shown that it is indeed useful to cluster lead-users, such 

analyses should be repeated by future studies using a multitude of different populations. 

4.3.2 Limitations and other remarks  

A first limitation stems from the fact that this research was performed under somewhat academic 

circumstances. The effects discovered in the second phase of the study, regarding augmenting lead-

userness by manipulating Weberianism, were found in a well-controlled environment. There is some 

uncertainty as to whether these carry over to a real-life application. However, an academic setting is 

best suited for preliminary tryouts of a hypothesis, and the uncertainty is easily remedied by replicating 
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the effect in an industrial context. Future studies should therefore try to bolster lead-userness by 

adapting Weberianism in an actual research and development project.  

Secondly, as most of the students at Korean universities are not English native speakers, some of 

the students might have had difficulties in understanding the instructions or the questions. It was 

however expected that these difficulties were minimal, as all courses at the university were taught in 

English. Indeed, deleting items that were deemed too difficult language-wise did not improve 

reliabilities of the scales. 

An issue that arose during the analysis of stage two was that all social desirability levels had 

been dampened. It was expected that the manipulation would decrease the scores of some participants, 

but increase those of others. The social desirability manipulation however, seemed to destimulate social 

desirability in almost all participants. As to why this happened: it could be that the questions that were 

included as part of the manipulation (e.g. “Would you lie on your resume in the future?”) did more than 

only refresh the concept of social desirability. Perhaps these questions were too directive, making the 

majority of the respondents decide to henceforth be less ungenuine.                                                                          

 This might in part be the reason why the manipulation for social desirability seemed to fail. This 

apparent failure might also be due to a restriction of range symptom. Even if social desirability scores in 

both groups lowered, the manipulation can be successful as long as the scores in one group are reduced 

further than in the other. However, the lie-scale had an absolute minimum for the lowest possible score. 

It could be that some of the lower scoring respondents in the group in which social desirability should be 

dampened most would have scored lower, but already bottomed out on most of the items. As the scale 

did not allow for even lower responses, such participants achieved an artificially high score, and the two 

groups appear indistinguishable. Because of this, it was impossible to be certain if the manipulation 

worked or failed.                                                                                                                                                                

 The manipulation of social desirability had no effect on lead-userness. Due to the restriction of 

range however, it is not possible to know if social desirability does not influence lead-userness, or that 

there might be such an effect but that the manipulation in this study was unsuccessful. Future studies 

should therefore further investigate this effect. The five questions that were included as part of the 

manipulation could be omitted or another scale could be used to measure social desirability, or both. 

 A final remark considering the second measurement of lead-userness is due. The second ahead 

of the trend subscale of lead-userness did not appear to be correlated to any of the variables measured 

in the second stage, including all of the other lead-userness measurements, except for the second total 

lead-userness scale. This last correlation however, is an artefact created by virtue of the subscale being 

part of the total lead-userness scale. Because of the apparent validity issues of this subscale, it was 

omitted from the analysis that showed the causal relationship between Weberianism and lead-userness. 

While there is no theoretical argument why this should have influenced the results, future studies 

should replicate the relationship using both subscales of lead-userness. 

 Throughout this chapter various specific suggestions for future research have been mentioned. 

This study was able to provide evidence regarding the relationships between a multitude of new 

psychosocial characteristics and lead-userness. It also proved that lead-users can be clustered, and 
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provided a preliminary taxonomy of such groups. Lastly, it showed that lead-userness can be influenced 

by manipulating features that are related to it. This plethora of results urges further studies to replicate 

these outcomes, and extend them to different populations and different independent variables. 
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6.  Appendices 

 

Appendix A.1 
A modified article dampening social desirability.  

 

Surprise surprise! Online daters lie. 

“More than half of them, actually. After reviewing how many people have had to be turned away from 

my site, BeautifulPeople.com, because they had been deceitful in their application, I thought it would be 

prudent to commission a survey and dig a little deeper in to the most common deceptions. The study of 

1,000 single men and women -- all of whom belong to various leading mainstream dating communities -- 

was conducted across the US and the UK by global research agency OpinionMatters. 

The results uncovered a shameful excess of dishonesty from people purportedly looking to find their 

one true match. Fifty-three percent of American people surveyed said they lied in their online dating 

profiles. How in the world are you supposed to discover your TRUE match when what is being put out 

there isn't true?  

It's as if some online daters are not hoping to have a romantic evening but rather are preparing to lie 

and fake to get only results online, but not offline. 

Women lie more than men by nearly 10 percentage points! The survey found. With most lying about 

their looks. Do they really think that when they finally encounter their date in person, that it won't be 

immediately obvious that they are two cup sizes smaller, two inches shorter and 20 pounds heavier than 

they claimed online?” 

-Greg Hodge 

 

The Biggest Lies Job Seekers Tell on Their Resumes -- and How They Get Caught 

By Charles Purdy, Monster Senior Editor 

Desperate times often call for desperate measures -- and in a brutal employment market, some job 

seekers may be tempted to falsify their work or education history in order to make themselves more 

attractive to potential employers. HireRight.com, a provider of on-demand employment background 

screening, found that 34 percent of job applicants lie on resumes.  

But job seekers who stretch the truth are playing an ever-riskier game, according to Dennis Nason, CEO 

of the recruiting firm Nason & Nason. "Background checks are much easier now," he says. "It's all pretty 

open on the Internet." And many companies and recruiters now employ background-check providers 

who specialize in sniffing out untruths. 
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Appendix A.2 
A modified article boosting social desirability.  

 

Surprise surprise! Online daters lie. 

“More than half of them, actually. After reviewing how many people have had to be turned away from 

my site, BeautifulPeople.com, I thought it would be prudent to commission a survey and dig a little 

deeper in to the most common white lies. The study of 1,000 single men and women -- all of whom 

belong to various leading mainstream dating communities -- was conducted across the US and the UK by 

global research agency OpinionMatters. 

The results uncovered that is very normal to lie for people looking to find their one true match. Fifty-

three percent of American people surveyed said they lied in their online dating profiles. And they are 

right to do so! The survey also showed that most singles will forgive a few white lies, stating that ‘it’s 

part of the game’. In fact, because it is so accepted, people assume their partners are exaggerating a 

little. If you’re being exactly honest, your chatting partner will assume you’re a little worse, and you 

might lose your shot at a face-to-face date.  

Women lie more than men by nearly 10 percentage points! The survey found. With most lying about 

their looks. It seems it is useful to pretend to be a bit more desirable than you actually are. When your 

competition is making themselves a bit more attractive, and you’re not, who do you think will win?” 

-Greg Hodge 

 

The Biggest Lies Job Seekers Tell on Their Resumes -- and How it Works Out 

By Charles Purdy, Monster Senior Editor 

Desperate times often call for desperate measures -- and in a brutal employment market, some job 

seekers are tempted to lie about their work or education history in order to make themselves more 

attractive to potential employers. HireRight.com, a provider of on-demand employment background 

screening, found that 34 percent of job applicants lie on resumes.  

However, as small white lies are more prevalent, they are also becoming more accepted. “There is a 

reason almost all jobs have a job interview. Employees are selected on how they perform in a real-life 

setting, but getting the interview might require a little creative on your resume”. It seems that most 

employers will forgive a little added desirability, as long as the employee eventually performs well. 

Perhaps we should all take a few minutes to ‘update’ our resumes..   
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Appendix A.3 
A modified article bolstering Weberianism.  

 

A List of Good Work Ethics by Employees 

by George Lawrence, Demand Media 

Effective employees are critical to the success of a growing business. As a manager or owner, you must 

be able to recognize and filter out the good from the bad. Employees who consistently demonstrate 

good work ethics can be invaluable assets. Recognize who they are, treat them well and work together 

to further the goals of your business. 

Reliability 

A reliable employee is punctual, follows through on his tasks and shows up ready to work. Business 

owners cannot afford to keep employees who are not reliable. If an employee consistently arrives late 

to work and routinely fails to follow through or complete his tasks, the company loses time, money and 

business. There’s no reason to keep such characters in your company. 

Precision 

For a lot of jobs this is obvious: when you’re working in construction, a 30x40 window has to be exactly 

that, otherwise it just won’t fit. As a neurosurgeon, you better be damn sure which part of the brain 

you’re supposed to cut out. But almost any job is performed better when your employees are more 

precise and disciplined. Lack of precision often leads to work that is done less optimally, or even work 

that has to be redone, wasting your reputation, time and money. Lack of discipline has similar effects, 

and may indicate that an employee isn’t really interested in his or her current job. You’ll want to keep 

precise, disciplined employees, and fire their opposites. 
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Appendix A.4 
A modified article dampening Weberianism.  

 

A List of Good Work Ethics by Employees 

by George Lawrence, Demand Media 

Effective employees are critical to the success of a growing business. As a manager or owner, you must 

be able to recognize and filter out the good from the bad. Employees who consistently demonstrate 

good work qualities can be invaluable assets. Recognize who they are, treat them well and work 

together to further the goals of your business. 

Flexibility 

In 2013, a good employee is flexible. Where in the past punctuality and discipline were valued, the 

modern successful companies prefer flexible and adaptive employees. At Google for example, 

employees are encouraged to determine their own work times, and they have a few hours each week to 

pursue projects not directly related to their own job. Detailed or systematic work can more and more be 

outsourced to computers or cheap labor abroad, like in India. The old thorough and consistent workers 

have no place in a modern company. Look for creative and flexible employees when you’re hiring new 

recruits. 
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Appendix A.5 
Questions regarding social desirability.  

 

Do you ever lie to look better? 

Have you ever lied on your resume? 

Would you lie on your resume in the future? 

Have you ever lied while dating? 

Would you lie while dating in the future? 

 

All questions could be answered with Yes, No, or Don’t want to say.  
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Appendix B.1 
Scales to rank one along the trend of customization.  

 

In the following scales, please rank yourself where you belong regarding your mobile 

phone usage. Anywhere on the scale is possible, even something like 4.25. 
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Appendix B.2 
Scales to rank one along the trend of augmented reality.  

 

In the following scales, please rank yourself where you belong regarding your mobile 

phone usage. Anywhere on the scale is possible, even something like 4.25. 

The questions are about augmented reality apps, and a list of 21 popular ones is 

provided at the first question. 
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Appendix C 
Scale with the indicators that show the amount of expected benefit of users 
 

On a scale from 1 to 5, please state how much the following descriptions apply to you.  
 Doesn’t fit                           Describes me 

me at all                                      perfectly 
While using my phone, I am often confronted  
with problems that cannot be solved by  
telephone products available on the market. 
 
The equipment available in phone stores  
is sufficient for my needs. 
 
I am dissatisfied with some available  
apps 
 
I have already had problems with my phone 
that could not be solved with the  
conventional offerings 
 
In my opinion, there are still unresolved  
problems with mobile phones 
 
I am constantly searching for improved  
apps 
 
I have needs related to my phone that are not 
covered by the products currently offered  
on the market. 
 
I often get irritated about the lack of  
sophistication in certain apps / parts of my  
phone 
 
I have designed or helped in the design of 
new apps / mobile phones 

 
1              2              3              4              5 
 
 
1              2              3              4              5 
 
 
1              2              3              4              5 
 
 
 
1              2              3              4              5 
 
 
1              2              3              4              5 
 
 
1              2              3              4              5 
 
 
1              2              3              4              5 
 
 
 
1              2              3              4              5 
 
 
 
1              2              3              4              5 

 


