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ABSTRACT

Innovation is on e o f  the last key drivers o f  
com petitiveness an d  growth fo r  the U.S. in the 
tw en ty -first century. O pen  in n ov a tion  is a  
b u z z w o rd  w h e n  it c o m e s  to n e w  p r o d u c t  
developm en t. While custom ers have been  regularly 
involved in the research an d  developm ent process 
using variou s q u a lita t iv e  a n d  q u a n tita t iv e  
m arketing research m ethods, they were never 
considered co-creators o f  products an d  services. 
Scholarly research in m arketing has focu sed  on the 
adoption  an d  use o f  new products with lim ited  
research on the design an d  creation process. The 
ad v en t o f  the in ternet a n d  its fa c il it ie s  fo r  
in form ation  access an d  sym m etry has resulted in 
an increase in direct custom er participation  in the 
value discovery an d  value creation process. Certain 
custom ers a re  n ot ju s t  lea d  users bu t lead  
contributors o f  ideas fo r  the next generation o f  
products. Further, the usage behaviors o f  younger 
consum ers when it com es on on line an d  new m edia  
technologies set them  up as m arket bellwethers. 
This study defines an d  m easures the technological 
innovativeness o f  youth an d  considers the im pact o f  
key variables on this m easure. Using M ultiple 
Linear Regression, significant im pact o f  the three 
independent variables -  Creative, Passion, an d  
Expertise on the dependent variable -  propensity fo r  
Technological Innovations was fou n d . Future 
research directions to expand the conceptual m odel 
an d  m anagerial im plications o f  the research are 
also forw arded.
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A ROAD TO OPEN INNOVATION: A MODEL OF TECHNOLOGICAL INNOVATIVENESS OF YOUTH

INTRODUCTION

The ability to innovate consistently, in the past, was considered 
little more than the innate ability of individuals defying the 
importance of the nurturing process. Soon after, companies 
and academic research began to show that innovation 
m anagem ent programs im plem ented carefully could 
significantly improve the results and innovations could indeed 
be spurred more consistently in any organization. The research 
on the propensity to technologically innovate has recently 
been undertaken by many scholars however, the results have 
been mixed. A variety of factors influencing the propensity to 
innovate technologically have been put forth for consideration 
such as, curiosity, creativity expertise and passion of the 
individuals involved as well as other organization factors.

The fundamental purpose of this research project is to 
determine the propensity for technological innovativeness 
among young adults. Youth are members of the “digital 
generation”. They are lead users of new technologies and 
increasingly co-creators of product extensions with the 
product or service producers. The Time magazine's 2006 Man 
of the Year -  “YOU” -  legitimizes the new power of the 
individual consumer in controlling his consumptive future. 
Grossman (2006) says “ (2006).. is a story about community and 
collaboration on a scale never seen before. It's about the 
cosmic compendium of knowledge.” The basic premise of this 
paper is that this wealth of knowledge and enthusiasm of the 
youth can be accessed, harnessed and inputed as a core 
process in innovation.

In this study, the propensity for technological innovativeness is 
measured as a collection of cognitive and emotional attributes 
that are responsible for behavior towards new technology 
products. Constructs capturing aspects of an individual’s 
creativity, level of interest and involvement, and expertise form 
the antecedent variables in the study. This study is based on 
data collected from students who are in a business program at 
a major university in the U.S. The Study identifies the role of the 
a n te ce d e n ts  as well, as ce r ta in  d em og rap h ic and 
psychographic variables in determining the technological 
innovativeness ofyouth in the U.S.

EVIEW OF LITERATURE

Since the transfer of competitive strength in 
manufacturing to other countries, Innovation 
is one of the last key drivers of competitiveness 
and growth for the U.S! in the twenty-first 

century. While the work environment can be a catalyst or 
deterrent, the source of all innovation lies in the individual -  
the citizen of a country. Consumer Innovativeness, in 
marketing literature, “describes buyers who wish to learn 
about and own the newest products” (Goldsmith et al., 2003). 
Another definition of innovatiVeness is summarized by Hynes 
and Lo (2006) as “the degree to which an individual is receptive 
to new ideas and makes innovation decisions independently of 
the communicated experience of others”. The domain for this 
research is “technology” and most of the variables are 
measured in this specific domain context.

There has been extensive research in the area of new product 
development and specifically on the role of creativity and 
innovativeness in the consumption , adoption and diffusion of 
new products (Etzel et al., 1976; ITirschman, 1980; Rogers, 
1983; Wilkie, 1990; Manning et al., 1995) and the work 
environment for creating new products (Amabile et al., 1996). 
However, there is a gap in the literature studying the 
an teced en ts and im p act of in n ate domain-specific 
innovativeness of an individual on a society and its resulting 
competitive position. There is some studies in the area of 
Knowledge Management that attempt to relate innovation and 
knowledge at a city or region level (Dvir and Pasher, 2004)-a 
theory of geographic locus of innovation based on the 
concentration of human knowledge capital and resulting 
formation of knowledge networks.

In Open Innovation, Henry Chesbrough (2003, Chesbroughet 
al., 2006) investigates a new model of how research and 
development works in organizations compared to the old 
model of centralized R&D which is based on deep vertical 
integration. He proposes “a new logic of innovation ....that 
leverages the distributed landscape of knowledge” and thl 
diffusion of human capital down to the individual in societŷ  
Authors have begun to focus on the role of “open innovation" 
where companies voluntarily disseminate knowledge of their 
innovations and, in return, invite participation of individuals 
outside their organization in their innovation and new product 
development process. Eric Von Hippel’s Democratizing 
Innovation (2005) suggests that users of products and services 
are increasingly being able to innovate for themselves 
especially in the technology-oriented product category. In an 
earlier work, he identified four external sources of useful 
knowledge: suppliers and customers; university, government, 
and private laboratories; competitors; and other nations. With 
the proliferation of information (on the internet) comes the 
democratization of knowledge. The premise for the future is 
that companies can channel this creative and innovative 
potential of the individual -  the innovation benefactors - to 
develop new products which better meet the needs of these 
individuals. Such customer-driven innovation, sometimes 
called “Outside Innovation” (Seybold, 2006) is increasingly 
being used by companies to dynamically co-create new 
products or product variations especially by technology* 
oriented firms. Although quantitative marketing research 
techniques such as needs assessment studies and qualitative 
techniques such as customer scenario analysis have been used 
over the years as inputs to the R&D design teams, employing 
lead users as specific inputs to and partners in the design and 
development process is more recent. There is direct benefit of 
such collaboration for both partners. While the benefit to firms 
is obvious, lead users are often given early prototypes for 
gamma-testing and may also be promised a free product once 
it is commercially available. The motivation of the individual is 
aptly stated by Seybold (2006) as “the structural tension 
between lead users' current reality and their desired outcomes 
and experiences drives innovation.”

This study focuses on the youth -  18-35 year olds who are 
known to be lead users of new technologies and are rightly 
called the “digital generation”.
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UR CONCEPTUAL MODEL

First, we study the Propensity for Technological 
Innovativeness (Techjnnov) of individuals by 
measuring the impact of a) personal creativity 
enhancers, b) Passion based on involvement 
and intrinsic m otivation for new 

technology products, and c) new technology domain 
knowledge/expertise. Therefore, we postulate that the 
propensity for technological innovativeness is significantly 
influenced by creativity, passion and knowledge/expertise of 
the technology domain. Thus, our proposed model (see Figure 
1] gives the conceptual framework for the study
Propensity for Technological Innovativeness (T ech jn n ov ) is 
defined here as:

the degree to which an  individual is receptive to 
creating value in a  new technological product or  
enhancing value in an  existing technological product.

Personal Creativity Enhancer (CREATIV) is defined here as:
in d iv idu a l traits w hich  e ith er  a c t  as catalysts  

(support) fo r  creative production or barriers (with a 
negative influence).

Creativity has been shown in business literature to be a 
necessary but not sufficient condition for innovation to take 
place.

Passionate Involvement (PASSION] for New Technology-based 
Products drives the innovation-oriented behavior of people in 
society. Such deep, intrinsic and passionate involvement is 
defined here as J

the personal salience on interest in new technology- 
based products.

Involvement results in both cognitive intensity and affective 
arousal when acquiring, consuming and creating  a new 
(technology) product benefit. A key dimension captured in our 
survey is the intensity of involvement in this product category. 
This dimension separates the characteristics of the evangelists 
-  those who not only support the technological environment 
but help in extending its reach -  from the mainstream users of 
technology products. This variable is seen to be distinct from 
new technology Domain Knowledge and Expertise (EXPERT}. 
Such domain-specific expertise is defined as:

the past cognitive in form ation  an d  experience gained in the 
technology space.

Demographic characteristics are also studied for the 
mediating roles. Specifically, income and educational level 
provide the resources and exposure to experiences that 
support Tech_Innov. Gender d ifferences are also of 
importance since past studies have found men to be more 
attracted to tech-gadgets than women, impacting their level of 
knowledge and expertise. Next, we obtain an aggregate 
measure of propensity for technological innovativeness and 
study the impact of the three antecedent factors on this 
measure.

The model postulated in Figure 1 uses standard measurement 
terminology where Y (Yal, Ya2, etc.) represent endogenous 
manifest variables and X represent exogenous manifest 
variables. Errors terms are denoted as such for each of the 
manifest variables.

ETHODOLOGY

This study utilizes survey methodology to 
obtain self-reported measures of the variables 
in the model. The subjects are young adults in 
the age range of 18-35 years. The total number 

of subjects in the study was 143. Data was collected from 
subjects drawn from a college town in northeastern United 
States and had at least some college-level education. There 
were about 55% males with 90% in the 18-22 years age bracket 
and over 80% were Caucasian. The data was collected during 
Fall 2007 using the survey questionnaire.

Several of the scales used in this study are adapted from 
existing scales in the marketing and management literature 
(see Bearden et al., 1993). For instance, Goldsmith and 
Hofacker (1991; Goldsmith et al., 2003; Clark and Goldsmith, 
2006) multi-item scale have been modified to reflect the new 
domain. However, the reliability or internal consistency of the 
scales was assessed using the Cronbach's alpha statistic. The 
latent variables, number of items and their reliability statistic is 
given in table 1. Using Figure 1, the propensity of technological 
innovations was measured using six likert-type items (labeled
as YA1,...... YA6); personal creativity was measured using five
l i k e r t - t y p e  i t e m s  ( l a b e l e d  as  Xb  1 , __  , X b 5 ) ;
knowledge/expertise in the technology doman was measured 
using4 likert-type items (labeled asX dl, ....,Xd6) and passion 
was measure using two likert-type scale items (labeled as Xcl 
andXc2). The reliability of the latent constructs as measured is 
presented in Table 1 below. As it can be seen, reliability of each 
of the constructs is sufficiently high even though it might be 
possible to improve the reliability of these scales in future 
studies.
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TABLE 1: Reliability of Scales

Variable
No. of 
items

Cronbach’s
alpha

Tech_innov 6 0.7

Creative 5 0.6

Passion 2 0.8

Expert 4 0.9

This study is designed 
to be t e c h n o l o g y  
d o m a i n - s p e c i f i c .  
R e s p o n d e n t s  are  
given the following 
s t a t e m e n t  at  the  
b e g i n n i n g  of  the 
instrument to define 
and re in fo rce  the c o n t e x t :  “ Ne w  
Technology Product 
i nc l udes  por t ab l e  
MP3 video players, 
PDA phones, DVRs, GPS Nav i g a t i on  
Systems, Online video 
gaming,  advanced 
p h o t o - e d i t i n g  
software, educational 
software, etc.”

NALYSIS

The purpose of this study is to measure the 
p ro p en sity  for in n ov ativ en ess in young 
individuals and the impact of several variables 
lead up to such a tendency. The results will help 

us profile the individuals along several dimensions. In The Ten 
Faces of Innovation, Tom Kelley (2005) suggests replacing 
traditional categories of roles individuals play such as 
“engineer”, “marketer” and “project manager” with the three 
broad roles of “learning”, “organizing” and "building”.

Using Multiple Linear Regression, we considered the impact of 
the three independent variables -  Creative, Passion, and 
Expertise on the dependent variable Tech_Innov. The

adjusted-R-square value was 0.315 and all the independent 
variables were found to have a statistically-significant impact 
on Tech_Innov (see table 2).

The data was compared on two demographic dimensions- 
gender and education of parent. Age was not considered since 
the sample was highly homogeneous in terms of age - 
traditional undergraduate college students. Using ANOVA, the 
means for each of the variables were tested for gender [ 
d ifferences. The personal creativity enhancers were 
statistically not different for males and females. However, we } 
found a statistically significant difference in their propensity 
for technologi cal inn ovativeness, passion and expertise -  in all 
cases, the males had a higher mean value. Therefore, mal es [ 
showed a higher propensity' for technological innovativeness s 
than females. Past research does indicate that males are more j 
(passionately) involved with technology'’ compared to females 1 
-  more males pursue engineering degrees, likely to use 
technology gadgets, etc. The level of interest and use of 
technology-based products would lead to greater expertise in 
the domain.

The education level of the parent was considered since th^ 
young consumers would probably have access to more 
re s o u rc e s  a n d  e n c o u ra g e m e n t  fro m  p a re n ts  w ith  h igher levels
of education. When the data was analyzed for this dimension, 
the propensity for technological innovativeness, passion, and 
creativity were all not significant. However, the level of 
expertise in the technology-products domain was significantly 
higher for respondents with more educated parents. This 
supports our conjecture that educated parents would either 
themselves see the benefit of understanding and learning 
about technology-based products and pass on their 
enthusiasm to their children or provide more resources to their 
children so that they may learn about these technology-based 
products.

\  i'i TABLE 2 : Regression Analysis
, 'T>

s f  Model Sum m ary (b)
Model R R Square Adjusted R Square Std. Error of the Estimate Durbin-Watson

1 .562(a) .316 .315 .56603 1.981
a Predictors: (Constant), EXPERTISE, CREATIVE, PASSION 
b Dependent Variable: TECHJNNOV

Coefficients (a)

Model v Unstandardized 
Coefficients

Standardized
Coefficients

t Sig.

B Std. Error Beta B Std. Error
1 (Constant) 8.930 .290 30.761 .000

CREATIVE .196 .019 .166 10.442 .000
PASSION .212 .045 .115 4.689 .000
EXPERTISE .426 .024 .439 17.940 .000

a Dependent Variable: TECH_INNOV
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ISCUSSION AND IMPLICATIONS

The m easurem ent model considered for 
analysis includes the most salient independent 
variables in the marketing literature. The role 
of creativity or, specifically, personal creativity 

enhancers is well documented in the marketing, psychology 
and sociology literature (Amabile 1996; Burroughs and Mick 

. Passion, a deeper measure than involvement, captures 
inherent motivation in the technology-based products 

context. Finally, expertise in the technology-based products 
would lower the cognitive resources needed to create new
products and lead to higher technological innovativeness.
However, there are other factors that should be considered in
understanding the consum er's propensity for technological 
innovativeness. Figure 2 shows the expanded structural model 
which includes two new variables. The first such variable is 
Psychographics (PSY) measured using a simplified adaptation 
of the Values and Lifestyles scale. While there is research which 

i tries to capture the relationship between creativity and 
personality, we wish to study the indirect impact of types of 
^activities and interests of the individual with their propensity 
to innovate.

The second variable of interest is Thinking Styles (THNK). 
Research has shown that there may be two different forms of 
creative -  artistic creativity and cognitive & process creativity. 
Innovation may be seen by some as creative problem solving. 
Burroughs and Mick (2004) summarizes some of the findings 
and find that certain personal factors such as locus of control 
and thinking ability “affect creative consumption”. They 
highlight the role of analogical and metaphoric thinking as 
being vital to creativity. However, innovation according to us 
requires more - creating value from new ideas - and may 
require a more complex thinking style. Kindler (2002) proposes 
a two-dimensional structure -  cognitive and emotional. He 
proposes that individuals measuring high on both dimensions 
are “experimental and creative, personal and empathic.” He 
makes the case that “the emotional brain is as involved in 
reasoning as is the cognitive brain.” Daniel Goleman (1996) 
stresses there are two kinds of intelligence: rational and 
emotional. In his recent book, Social Intelligence, he further 
elaborates on the (third) dimension of intelligence in social 
interaction. A new field in marketing, neuromarketing, aims to 
study this phenomenon from a physiological perspective. We 
would explore the correlation between the type of thinking 
style -  cognitive and emotional - and the individual's 
propensity to innovate.

Figure 2
Expanded Model-Propensity For Technological Innovativeness

The dimensionality of the construct Tech_Innov would need to 
be tested under more robust conditions in terms of sample size 
and composition. An exploratory factor analysis using 
Principle Component Analysis and Varimax rotation with 
Kaiser Normalization revealed a possible two factor model. 
The structural model is given in Figure 3. After further 
interpretation of the descriptions of the items loading on each 
of these two factors, we call the factors “the propensity to act in 
a timely manner” and “the propensity to take risk”. However, to 
test such a model, we would need to create a distinct measure 
of “overall propensity for technological innovativeness”.

This research is positioned to measure the propensity for 
technological innovativeness among youth. The reason for 
using this narrow young population context is to focus on 
technologically more inclined young population. However, it 
would be interesting to extend this research to all population 
groups and study differences by age.

There are several managerial implications of this research. Co- 
creation is increasingly appreciated and utilized by 
companies. P&G Inc.'s Connect-and-Develop initiative allows 
individuals (and other smaller companies) to provide 
solutions and work collaboratively with the company's 
scientists. Such models of open innovation are finding 
increasing support among business executives. This impacts 
the new product design and development process and the 
internal research and development process of companies. 
Extending the impact of open innovation to larger units of 
analysis, such consumer-supported open innovation would 
drive the competitiveness of cities, regions and countries.
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It would be interesting to see differences in the propensity for 
technological innovativeness across countries, especially 
between United States and the BRIC- countries. This would be 
possible if we are able to derive a measure of National 
Technological Innovativeness Index, similar to the University 
of Michigan's American Customer Satisfaction Index (Fornell 
1996). The ACSI is obtained from cross-sectional and 
longitudinal benchmarking studies across products and 
services. Similarly, a NTH measure would be one of the factors 
indicating the innovation potential and vitality of a country in 
terms of growth through new ventures.

Figure 3
Factors of Propensity for Technological Innovativeness
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