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Streszczenie

Innowacje użytkowników (user innovation  -  UI) stanowią jedno z kluczowych zagadnień 
w dyskusji między badaczami i praktykami zarządzania innowacjami. Ostatnia dekada wraz 
z rozwojem technologii informacyjno-komunikacyjnych oraz rosnącą heterogenicznością 
potrzeb konsumentów przyniosła znaczny wzrost zaangażowania użytkowników w procesy 
innowacyjne. W  obliczu szybko zwiększającej się liczby badań z tego zakresu celem niniej
szego opracowania jest wyznaczenie granic pojmowania wskazanego zagadnienia w lite
raturze oraz zidentyfikowanie głównych typów UI. By zrealizować tak zdefiniowany cel 
badawczy, autorka postanowiła odnieść się do następującego pytania badawczego: jak użyt
kownicy tworzą innowacje?
W  celu zidentyfikowania stosownych badań do analizy wykorzystana została metoda sys
tematycznego przeglądu literatury. W  ramach bazy Thomas Reuters Web of Science doko
nano wyszukiwania po haśle user innovation  w polu temat (topie), które obejmuje tytuły, 
słowa kluczowe oraz abstrakty. Szczegółowej analizie poddano 50 artykułów o największej 
liczbie cytowań.
Przegląd literatury umożliwił identyfikację dwóch kategorii stosowanych w zakresie różnico
wania typów innowacji użytkowników. Pierwsza z nich dotyczy perspektywy przyjmowanej 
w obrębie organizacji procesu innowacyjnego, w którym centralną rolę może odgrywać użyt
kownik (innowacje tworzone w celu zaspokojenia prywatnych potrzeb użytkowników) bądź 
firma (komercyjne projekty innowacyjne, do udziału w których firmy zapraszają użytkow
ników). Druga kategoria odnosi się zaś do umiejscowienia procesu innowacyjnego -  może 
być on bowiem podejmowany przez pojedynczego użytkownika lub w ramach sieci. Połą
czenie obu tych wariantów pozwoliło na wyznaczenie czterech podstawowych typów UI:
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(1) innowacja pojedynczego użytkownika, (2) innowacja w społecznościach użytkowników, 
(3) innowacja masowo-skastomizowana, (4) innowacja w społecznościach firmowych.

Słowa kluczowe: użytkownicy, innowacja, zarządzanie innowacjami, masowa kastomizacja, 
społeczności użytkowników

Kod klasyfikacji JEL: M10, O30, O31

Introduction

For decades innovation research has focused primarily on manufacturers as 
the major source of innovation in the economy. Manufacturers, incentivized by the 
possibility to sell what they developed to an entire marketplace of users and spread 
development costs over a large number of units sold, were traditionally viewed as 
the most logical locus of innovation for products and services. This dominance of 
manufacturer-centric innovation model was challenged by von Hippel’s research, 
beginning in the 1970s, who first paid attention to the role of users as innovators. 
The results of his study on the innovation process of scientific instruments pro- 
vided evidence that the vast majority (approximately 80%) of these innovations 
were invented, prototyped and first field-tested by users of the instrument1. In all 
such cases, the role of the manufacturer was restricted to the commercialization 
and diffusion of the innovation.

Since this seminal work, user innovation (UI) has become one of the key topics 
of the discussion held among innovation management scholars and practitioners. 
Von Hippel2 defines user innovation as the “one that a firm or individual makes 
to use themselves”. In this model, users are no longer “pure” consumers of products 
created and supplied by producers, but design and often manufacture products and 
services for themselves. User innovation is based on three key premises: (1) users 
have unique information about their needs; (2) when enabled they will create solu- 
tions to those needs; (3) they often freely reveal those solutions to others3. Users, 
both an intermediate and a consumer, play a central role in innovation processes

1 E. von Hippel, The D ominant Role o f  Users in the Scientific Instrum ent Innovation Process, “Rese
arch Policy” 1976, vol. 5, no. 3.

2 E. von Hippel, The User Innovation R evolution, “M IT Sloan Management Review”, 2011.
3 F. Piller, J. West, Firms, Users, and Innovation: An Interactive M odel o f  Coupled Open Innova - 

tion, (in:) New Frontiers in Open Innovation, eds. H. Chesbrough, W. Vanhaverbeke, J. West, Oxford 
University Press, Oxford 2014.
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in yarious sectors -  ranging from oil refming4, chemical5 and semiconductors indus- 
try6 to software7 and development of sports equipment8.

The phenomenon of UI has been recently strongly reinforced by the advent 
of ICT, increasing access to information and knowledge within the society9 and 
exploding the heterogeneity of the user’s demand10. The latter can be observed, 
especially, within the new generation of consumers, born and raised in digital era, 
who demand customized products and services or at least freedom to modify them 
accordingly to their needs11. It has been long argued that user innovation tends 
to be concentrated among “lead users”12, who combine two characteristics: (1) they 
expect attractive innovation-related profits from a solution to their needs and so are 
likely to innovate; (2) they experience needs to stay ahead of the majority of a target 
market13. Lead users generally are experts in the field or activity, giving rise to their 
needs14. They tend to benefit from greater consumer knowledge, user experience15 
and adequate technological expertise16. Some authors17, however, argue that also

4 J. Enos, Invention andInnovation in the Petroleum RefiningIndustry, (in:) The Rate andD irection o f  
InventiveA ctivity:E conom icandSocialFactors, Universities-National Bureau Committee for Economic 
Research, Committee on Economic Growth of the Social Science Research Council, Princton Uni- 
versity Press, Universities-National Bureau Committee for Economic Research, Committee on Eco
nomic Growth of the Social Science Research Council, Princeton University Press, Princeton 1962.

5 S. Hollander, The Sources o f  Increased Efficiency: A Study o f  DuPont Rayon Plants, M IT Press, 
Cambridge 1965.

6 E. von Hippel, The Sources o f  Innovation, Oxford University Press, New York 1988.
7 G. von Krogh, E. von Hippel, The Promise o f  Research on Open Source Software, “Management 

Science” 2006, vol. 52, no. 7.
8 N. Franke, S. Shah, How Communities SupportInnovative Activities: An Exploration o f  Assistance 

andSharingA mongE nd-users, “Research Policy” 2003, vol. 32, no. 1.
9 K.R. Lakhani, J.A. Panetta, The Principles o f  D istributed Innovation, “Working Paper” 2007, 

vol. 2007-7.
10 N. Franke, E. von Hippel, F inding Commercially A ttractive User Innovations: An Exploration and  

Test o f  “Lead User’’ Theory, MIT Sloan School of Management, “Working Paper” 2003, no. 4402-03.
11 D. Tapscott, A.D. Williams, Wikinomics: H ow Mass Collaboration Changes E veryth ing: E very- 

thingE lse, Penguin Group, New York 2006.
12 P.D. Morrison, J.H . Roberts, E. von Hippel, D eterm inants o f  user innovation and innovation  

sharing in a local market, “Management Science” 2000, vol. 46, no. 12.
13 E. von Hippel, Lead Users: An Important Source o f  N ovelProduct Concepts, “Management Science” 

1986, vol. 32, no. 7.
14 E. von Hippel, D emocratizingInnovation : Users Take Center Stage,MIT Press, Cambridge 2005.
15 M. Schreier, R. Prugl, Extending Lead-User Theory: Antecedents and  Consequences o f  Consumers’ 

Lead Userness, “Journal of Product Innovation Management” 2008, vol. 25, no. 4.
16 P.R. Magnusson, Exploring the Contributions o f  In v o lv in g  Or d inary Users in Ideation o f  

Technology-Based Services, “Journal of Product Innovation Management” 2009, vol. 26, no. 5.
17 P. Kristensson, A. Gustafsson, T. Archer, H arnessing the C reative Potential am ong Users, “Jour

nal of Product Innovation Management” 2004, vol. 21, no. 1; M . Magnusson, P. Kristensson, Tuning 
Users’ Innovativeness D uring Ideation, “Creativity and Innovation Management” 2010, vol. 19, no. 2;
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ordinary users may prove to be a valuable source of innovation, especially if  they 
are encouraged and supported by manufacturers to participate in the innovation 
process. Magnusson and Kristensson18 provide empirical evidence that in order 
to provide innovative ideas, ordinary users must both have a high level of contextual 
use experience and not have “too much” technical knowledge that, in fact, restricts 
the ideation process. W hile the lead users' ideas are more radical, the ideas from 
ordinary users tend to be more incremental. Ordinary users contribute to ideas that 
cannot be directly put into a new product development process. However, their 
integration in the innovation process allows a company to learn about the user’s 
needs and may serve as an inspiration to innovate19.

Given the rising role of users in innovation processes and an increasing amount 
of research in this filed, the aim of this paper is to explore the limits in our under- 
standing of UI concept and identify the main types of users’ innovative activities. 
In doing so, I address a basic question of “H ow  do u sers in n o v a t e ? ”

To identify relevant research for the analysis, I used a systematic review metho- 
dology as presented in Tranfield et al.20 I searched within Thomas Reuters Web 
of Science for publications that had “user innovation” in the topic filed. The topic 
field includes the title, key words and abstract in the database. The chosen database 
is generally considered the most comprehensive for scholarly work and includes 
the most prominent journals in a field. The search was conducted on April 3, 
2015. It included articles, abstracts, editorials, meeting materials, book chapters, 
interviews and reviews. In order to capture research conducted within manage- 
ment sciences, the results were limited to Social Sciences Citation Index (SSCI). 
The search yielded 138 articles. After the analysis of the abstract 7 papers, which 
actually did not concern user innovation, were excluded from the original list. The 
thorough review was limited to 50 most cited articles from the final list that pro- 
vided a strong foundation to tackle the research questions and to identify the main 
research streams within the UI literature.

P.R. Magnusson, Exploring the Contributions o f  In vo lv in g  Ordinary Users in Ideation o f  Technology-Based 
Services, op.cit.

18 M. Magnusson, P. Kristensson, Tuning Users’Innovativeness D uring Ideation, op.cit.
19 P. R. Magnusson, Exploring the Contributions o fIn v o lv in g  Ordinary Users in Ideation o f  Technolo

gy -B a sed  Services, op.cit.
20 D. Tranfield, D. Denyer, P. Smart, Towards a M ethodology f o r  D evelop ing E vidence-Inform ed  

M anagem ent K now ledge by M eans o f  Systematic R ev iew , “British Journal of Management” 2003, 
vol. 14, no. 3.
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The remainder of this paper is organized as follows. The typology of user inno- 
vation is proposed in the first section. In the following sections the four types of 
user innovation are discussed in detail. Final remarks are presented in the con- 
clusion section.

11.1. User innovation typology

User innovation is a rich concept, encompassing different forms of activities, 
different actors and relations among them. The literature review on the forms of 
user innovation enabled to identify two sets of categories used in the differentia- 
ted types of user innovation. The first one divides UI into two contrasting models: 
user-centric and firm-centric. The user-centric model, originating from the ear- 
liest research on UI, focuses mainly on firms and individuals that directly benefit 
from innovation21, using it to address their own needs22. W ithin this outlook user 
innovation anticipates supplanting firms by “democratizing” innovation and shift- 
ing the locus of the whole innovation process (from generation and design of the 
idea, through prototyping and testing, to implementation, distribution and even 
product improvement) from manufacturers to users23. Such a shift is particularly 
viable in the development of knowledge and information products. In these fields, 
we can observe users carrying out the entire innovation process for themselves 
-  no manufacturer required24.

The firm-centric model has developed as the producers’ response to the grow- 
ing awareness of activities of the users’ innovation. It is primarily concerned with 
accessing and leveraging users as source of external knowledge that could improve 
the firm’s internal innovation processes and, thus, its economic performance. In this 
sense user innovation is one of the research streams within the open innovation 
phenomenon25. A producer who benefits from selling the new design26, product or

21 E. von Hippel, The Sources o f  Innovation, op.cit.
22 F. Piller, J. West, Firms, Users, andInnovation : An Interactive M odel o f  Coupled Open Innovation, 

op.cit.
23 E. von Hippel, D emocratizing Innovation: Users Take Center Stage, op.cit.
24 E. von Hippel, G. von Krogh, Open Source Software and the “Prmate-Collectm e”Innovation Model: 

Issues f o r  Organization Science, “Organization Science” 2003, vol. 14, no. 2.
25 O. Gassmann, Opening Up the Innovation Process: Towards an Agenda, “R&D Management” 

2006, vol. 36, no. 3.
26 C. Baldwin, E. von Hippel, M odeling a Paradigm Shift: From Producer Innovation to User and  

Open Collaborative Innovation, “Organization Science” 2011, vol. 22, no. 6.
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service continues to play a dominant role in the innovation process. Since a number 
of authors argue that co-creation with users may increase the firm’s competitive- 
ness, customers are increasingly being encouraged to play an active role in pro- 
duction27. Customers have become a new source of competence for the firm. This 
competence is “a function of the knowledge and skills they possess, their willing- 
ness to learn and experiment, and their ability to engage in an active dialogue”28.

The second set of categories relates to the locus of innovation created by users. 
Innovation can be a product of either individual or collaborative effort. While in the 
first case only one user (a firm or consumer) is engaged in the innovation process, 
in the second innovation it is created by a community of users.

Combination of these two identified sets of categories leads to a fourfold 
typology: 1. single user innovation; 2. user community innovation; 3. mass-cus- 
tomized innovation; 4. firm-hosted community innovation (see: figure 11.1).

Figure 11.1. User innovation classification

User com m unity 
innovation

Firm-hosted com m unity 
innovation

Single user 
innovation

Mass-customized
innovation

Single user Locus o f th e  innovation Com m unity

Source: own elaboration.

27 N. Bendapudi, R.P. Leone, PsychologicalImplications o f  Customer Participation in Co-Production, 
“Journal of Marketing” 2003, vol. 67, January.

28 C.K. Prahalad, V. Ramaswamy, C o-opting Customer Competence, “Harvard Business Review” 
2000, vol. 78, no. 1.
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11.2. Single user innovation

Single user innovator is a single firm or individual that creates an innovation 
in order to use it29. For example, it can be a manufacturing firm, which develops 
technology for internal production purposes or a consumer, who develops a soft
ware program enabling them to catalogue 4,000 CDs in their collection.

Studies have shown that many users engage in developing or modifying prod- 
ucts. The fraction of user-innovators ranges from 19% to over 42% in industrial 
products30 and from 10% to 38% in consumer products industries31. For example, 
a survey conducted on Canadian manufacturing plants reveals that 42.5% of them 
carried out user innovation32. De Jong and von Hippel33 find that 21% Dutch SMEs 
develop and/or significantly modify the existing equipment or software to address 
their own needs, and that there is a positive correlation between the firm’s size and 
propensity to engage in user innovation. Findings from the omnibus survey con
ducted in the UK show that 8% of consumers create or modify one or more of the 
consumer products they use in order to better address their needs34.

Single user engages in the innovation process, when the benefits from using 
the innovation are higher than the costs of creating it, and these are transaction, 
design and production costs. The results of the literature review indicate that user 
innovators generally are not interested in commercializing their innovation or rarely

29 C. Baldwin, E. von Hippel, M odeling a Paradigm Shift: From Producer Innovation to User and  
Open Collaborative Innovation, op.cit.

30 N. Franke, E. von Hippel, F inding Commercially A ttractive User Innovations: An Exploration and  
Test o f  “Lead User” Theory, op.cit.; C. Herstatt, E. von Hippel, From Experience: D eveloping N ew Prod- 
uct Concepts Via the Lead User Method: A Case Study in a ‘Low-Tech’ Field, “Journal of Product Inno- 
vation Management” 1992, vol. 9, no. 3; P.D. Morrison, J.H . Roberts, E. von Hippel, Determinants 
o f  user innovation and innovation sharing in a local market, op.cit.; S. Schaan, M. Uhrbach, M easuring 
User Innovation in Canadian M anufacturing, 2007; G.L. Urban, E. von Hippel, Lead User Analyses f o r  
the D evelopm ent o f  N ew Industrial Products, “Management Science” 1988, vol. 34, no. 5.

31 N. Franke, S. Shah, How Communities SupportInnovative Activities: An Exploration o f  Assistance 
and Sharing AmongEnd-users, op.cit.; C. Luthje, C. Herstatt, E. von Hippel, User-innovators and “loca l” 
information: The case o f  mountain biking, “Research Policy” 2005, vol. 34.

32 S. Schaan, M. Uhrbach, M easuring User Innovation in Canadian M anufacturing, op.cit.
33 J.PJ. de Jong, E. von Hippel, Transfers o f  user process innovations to process equipment producers: 

A study o f  Dutch h igh-tech firm s, “Research Policy” 2009, vol. 38, no. 7.
34 S. Flowers, E. von Hippel, J.P J. de Jong, T. Sinozic, M easuring User Innovation in the UK. The 

Importance o f  Product Creation by Users, NESTA, London 2010.
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seek to assert exclusive rights over it35. As long as there is no rivalry between an 
user-innovator and potential adopters, users often find it more practical and profi- 
table to freely reveal their designs in order to achieve network effects, reputational 
advantages and other personal benefits. Thus, they usually generate no transaction 
costs (costs of establishing property rights and engaging in compensated exchanges 
of property) and while deciding whether to create innovation or not, they take into 
account only design and production36. As users rely primarily on the local need 
and solution information that they have already had “in stock” to develop innova- 
tions37, the level of design costs are at large determined by the level of innovator’s 
use experience and technical capabilities. W hile production costs in the case of 
digitized goods are zero, in the case of physical goods, specialized manufacturers 
maintain their advantage over users in respect to the production cost. Neverthe- 
less, technological development, especially in computerization and 3D printing 
area, increases users’ production capabilities.

For some users, innovation ideas and efforts have become a starting point for 
their businesses. User entrepreneurship occurs in vastly different industries, both 
in real and virtual worlds38. For instance, a big fraction of user innovations in the 
field ofwindsurfing, snowboarding and skateboarding were developed by so called 
”user-manufacturers” running small ”lifestyle firms”39. Similarly, in the juvenile 
products industry (e.g., strollers, diaper bags, baby carriers, high chairs) 84% of 
the firms founded between 1980 and 2007 in the US-market were founded by 
end-users (in contrast to professional users), i.e., parents, grandparents or other 
caregivers40. Users found 10.7% of all startups and 46.6% of innovative startups 
founded in the United States in 2004 that survive to the age of five41. Results

35 C. Baldwin, E. von Hippel, M odeling a Paradigm Shift: From Producer Innovation to User and  
Open Collaborative Innovation, op.cit.; C. LUthje, Characteristics o f  innova tin g users in a consumergoods

fie ld : An em pirical study o f  sport-related produ ct consumers, “Technovation” 2004, vol. 24, no. 9.
36 C. Baldwin, E. von Hippel, M odeling a Paradigm Shift: From Producer Innovation to User and  

Open Collaborative Innovation, op.cit.
37 C. Luthje, C. Herstatt, E. von Hippel, User-innovators and  “local" information: The case o f  moun- 

tain biking, op.cit.
38 Y. Chandra, M . Leenders, User Innovation and Entrepreneurship in the Virtual World: A Study o f  

SecondL ife Residents, “Technovation” 2012, vol. 32, no. 7-8.
39 S. Shah, Sources andPatterns o f  Innovation in a Consumer Products Field: Innovations in Sporting 

Equipment.
40 S.K. Shah, M . Tripsas, The Accidental Entrepreneur: The E mergent and  Collective Process o f  User 

Entrepreneurship, “Strategic Entrepreneurship Journal” 2007, vol. 1.
41 S.K. Shah, S.W. Smith, E. Reedy, Who Are UserEntrepreneurs? Findings on Innovation, Founder 

Characteristics, and  Firm Characteristics.
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of these studies reveal that user-entrepreneurs commercialize both incremental 
innovations within existing categories and game changing solutions that spark 
creation of completely new industries. Furthermore, user-startups are more likely 
than other firms to receive venture capital financing in their first year of operations, 
which may serve as a proof for high market potential of their products.

11.3. User community innovation

Collaborative user innovation is created by users cooperating with each other 
to develop a solution that would address their needs and freely revealing it for 
anyone to use. A number of recent studies42 suggest that collaborating users, who 
join peer-to-peer special-interest communities may yield new or modify existing 
products and services, and sometimes enforce revolutionary changes in all indus
tries. Collaboration is a well-known attribute of online, multi-contributor projects, 
such as open source software projects and Wikipedia43, whose products can com- 
pete with those delivered by multinational giants. However, there are also exam- 
ples, especially in sporting field, of some very successful products that are a result 
of “traditional” off-line cooperation among users44.

There are two main driving forces for user community innovation: transition 
to the practices of increasingly digitized and modularized design and production 
and the development of very low-cost, Internet-based communication45. Modula- 
rity is defined as “a continuum to describing the degree to which a system’s compo- 
nents can be separated and recombined”46. Although modularity is not a new idea

42 E. von Hippel, G. von Krogh, Open Source Software and the “P rivate-C ollective”Innovation Model: 
Issues f o r  Organization Science, op.cit.; G. von Krogh, E. von Hippel, The Promise o f  Research on Open 
Source Software, op.cit.; S. Shah, Sources andPatterns o f  Innovation in a Consumer Products Field: Inno- 
vations in Sporting Equipment, op.cit.

43 C. Baldwin, E. von Hippel, M odeling a Paradigm Shift: From Producer Innovation to User and  
Open Collaborative Innovation, op.cit.

44 N. Franke, S. Shah, How Communities SupportInnovative Activities: An Exploration o f  Assistance 
and  Sharing Among End-users, op.cit.; C. Luthje, Characteristics o f  innova tin g users in a consumergoods 
fie ld : An em pirica lstudy o f  sport-related p rodu ct consumers, op.cit.; C. Luthje, C. Herstatt, E. von Hip
pel, User-innovators and  “loca l” Information: The case o f  mountain biking, op.cit.

45 C. Baldwin, E. von Hippel, M odeling a Paradigm Shift: From Producer Innovation to User and  
Open Collaborative Innovation, op.cit.

46 M. A. Schilling, Towarda GeneralM odular Systems Theory and its Application to Interfirm  Product 
M odularity, “Academy of Management Review” 2000, vol. 25, no. 2.
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in the literaturę of technological design47, it is becoming more important today 
because of the increasing technological complexity48. W hile many industries have 
long used modular approach in production processes, a growing number of them is 
now extending it to the design stage49. In a modular system a given component is 
dependent on the characteristics of other components within its subsystem (mod
ule), but is independent from parts outside that subsystem. Schilling50 points out 
that many systems can be disaggregated into loosely coupled modules that can be 
easily mixed and matched. Modularity increases the flexibility of configuration 
and allows independent and dispersed contributors to design separate modules 
in parallel. Thus, modular design architectures are an important aid to collabora- 
tive innovation projects51.

However, user innovators, particularly those working on digital goods, coope- 
rate not only across modules, but also within modules. Colfer and Baldwin52 argue 
that they achieve coordination through the so-called “actionable transparency”. The 
emerging artifacts can be easily understood (are transparent) for other contribu- 
tors and allow real-time iteration due to rapid generate-test cycles (are actionable). 
Actionable transparency would not be possible without broadband, peer-to-peer 
and real-time communication. And since collaborating users must communicate 
with one another rapidly and repeatedly, communication costs are the most crit- 
ical condition for this type of user innovation53. As the Internet has dramatically 
decreased the cost of communication, growth perspectives for collaborative user 
innovation have never been better.

For users engaging in an innovative community, costs of design are marginal 
as they are divided into a number of co-creators. By doing just a fraction of inno- 
vation-related work every contributor obtains the value of the entire design. Addi- 
tionally, users do not face any transaction costs, as all solutions are freely revealed.

47 R.N. Langlois, M odularity in technology and organization, “Journal of Economic Behavior and 
Organization” 2002, vol. 49, no. 1.

48 G. Todorova, B. Durisin, M ixing andM atch ingM odularity: A Study o f  StrategieF lex ibility .
49 C. Baldwin, K.B. Clark, M anaging in an Age f  M odularity, “Harvard Business Review” 1997, 

vol. 75, no. 5.
50 M .A. Schilling, Toward a General M odular Systems Theory and its Application to Interfirm  Produet 

M odularity, op.cit.
51 C. Baldwin, E. von Hippel, M odeling a Paradigm Shift: From Produeer Innovation to User and  

Open Collaborative Innovation, op.cit.
52 L.J. Colfer, C. Baldwin, The M irroring Hypothesis: Theory, E vidence and  Exceptions, “Harvard 

Business Review Working Paper” 2016, vol. 16-124.
53 C. Baldwin, E. von Hippel, M odeling a Paradigm Shift: From Producer Innovation to User and  

Open Collaborative Innovation, op.cit.
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Actually, the more users freely using the innovation, the better for the community 
and its solution, since more people can test it, provide feedback and in this way 
contribute to its improvement.

Von Hippel54 argues that user innovation networks can function entirely inde- 
pendently from manufacturers on three conditions: (1) at least some users have 
a sufficient incentive to innovate, (2) at least some users have an incentive to freely 
reveal their innovation, and (3) user-self production can compete with commercial 
production and distribution. The third condition limits the applicability of collabo- 
rative innovation model mostly to information goods, where the cost of produc
tion is zero. Yet, there are some circumstances that it will hold, also in the case of 
physical goods: first, when production volumes required are very small, and thus 
the manufacturers costs of production are similar to those borne by users; second, 
when no model-specific investments are required to manufacture the innovation, 
that is user self-manufacturer can utilize standard input materials and process tools.

11.4. Mass-customized innovation

Not all users with unique needs have technical capabilities to design and pro- 
duce innovation for themselves. They can either settle for a mass product, not fully 
meeting their needs or design it with the help of standard toolkits provided by the 
manufacturer of mass-customized products and services55. Mass customization aims 
at production of products and services with enough variety and customization, 
which nearly everyone finds exactly what they want for prices comparable with 
standard offerings56. Toolkits for user innovation used in this process are coordi- 
nated sets of “user-friendly” design tools that enable users to solve a need-related 
problem and develop innovations for themselves57. Franke and Schreier58 differen- 
tiate between low-end (basic) and high-end (experts) toolkits. W hile the former

54 E. von Hippel, H orizontal Innovation Networks -  by and f o r  Users, “Industrial and Corporate 
Change” 2007, vol. 16, no. 2.

55 E. von Hippel, Economics o f  Product D evelopm ent by Users: Impact o f  “Sticky" Local Information, 
“Management Science” 1998, vol. 44, no. 5.

56 J.B. Pine, Mass Customization: The New Frontier in Business Competition, Harvard Business School 
Press, Boston 1993.

57 E. von Hippel, R. Katz, Shifting Innovation to Users v ia  Toolkits, “Management Science” 2002, 
vol. 48, no. 7.

58 N. Franke, M. Schreier, Entrepreneurial Opportunities with Toolkits f o r  User Innovation and Design, 
“International Journal on Media Management” 2002, vol. 4, no. 4.
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can be operated by almost any user and are aimed at individualization in seem- 
ingly mature markets, the latter demand greater skills on the user’s part and focus 
rather on creating innovative new product59.

Toolkits approach to product development is becoming more and more attrac- 
tive due to advances in computerized technologies. Computer-aided design tools 
(CAD) have sharply reduced the costs of designing a unique product both for 
producers and, when transformed in a “user-friendly” form, for users. Also the 
cost of production of such unique products has dropped dramatically as a result 
of “mass customized” production methods60. Computerized machines, which can 
be adjusted to produce different outputs near instantly and at low cost, modular 
product design and flexible assembly techniques allow to pursue two seemingly 
contradictory goals: manufacturing products at reasonable prices and delivering 
customized solutions.

Toolkits allow to “unstick” the manufacturer’s solution and production infor- 
mation that users need in order to work on customized solutions. Information 
stickiness is the incremental expenditure required to transfer the particular unit of 
information to a specified locus in a form useable by a given information seeker61. 
In order to solve a problem, needed information and problem-solving capabilities 
must be brought together at a single locus. If the information required in the inno- 
vation process is sticky, the process (or the particular part of it) w ill be carried out 
in the locus of that information. As a manufacturer expects to serve multiple cus- 
tomers with heterogonous needs, thus, it has a high incentive to invest in unstick- 
ing its solution-specific information and “empower users” to do the portion of the 
design work that requires access to need-related sticky information and provide 
them with standard toolkits. The higher the heterogeneity of needs in a particular 
market, the higher this incentive is62.

By providing users with toolkits, manufacturers translate challenges related 
with heterogeneity of customers’ needs into their competitive advantage. Instead 
of trying to guess what users want (which, due to information stickiness, is difficult 
and expensive) companies may simply give them the opportunity to construct their

59 R. Prugl, M . Schreier, L earn ingfrom  L eading-edge Customers a t The Sims: Opening up the Inno- 
vation Process Using Toolkits, “R&D Management” 2006, vol. 36, no. 3.

60 J.B. Pine, Mass Customization: The N ew Frontier in Business Competition, op.cit.
61 E. von Hippel, “Sticky information” and  the locus o f  problem  so lvin g: Implications f o r  innovation, 

“Management Science” 1994, vol. 40, no. 4.
62 E. von Hippel, R. Katz, Shifting Innovation to Users v ia  Toolkits, op.cit.
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own innovations and products63. Toolkits minimize risk of design errors resulting 
from incomplete or inaccurate information about user needs and, as found by von 
Hippel64, can significantly reduce development time. Prugl and Schreier65 provide 
evidence that toolkits’ users are not “one-time shoppers”. Their engagement is rather 
long-lasting, continuous, evolving and intense. Co-creating customers experience 
a sense of design ownership66 and feel aligned with the company’s strategic goals 
psychologically67. Piller et al.68 argue that interaction with customer through mass 
customization increases switching costs, sunk costs and opportunity costs for the 
customer. Taking all this aspects together one may argue that mass customization 
increases customer loyalty.

Additionally, it has been found that custom designs created by users are attrac- 
tive also to non-designers69. Toolkits may also “serve as a creche for interested but 
inexperienced users who could evolve into leading-edge users over time”70 and in 
this way may be complementary to more general user-centric innovation strategy.

The economic value of self-designed products for the customer has been attrib- 
uted to the utilitarian, hedonic and self-esteem consumer benefits. Utilitarian 
benefits relate to an increment of the utility, which users get from a product bet- 
ter addressing their individual needs. Another driver of perceived value creation 
is the shopping experience that generates hedonic benefits. The very process of 
configuring one’s own product can bring enjoyment from engaging in a creative 
activity and the enhanced customer control71. Finally, it is argued that the usage of

63 K. C. Desouza, Y. Awazu, A. Ramaprasad, M odifications andInnovation s to Technology Artifacts, 
“Technovation” 2007, vol. 27, no. 4.

64 E. von Hippel, Economics o f  Product Development by Users:Impact o f '“Sticky”LocalInformation, op.cit.
65 R. Prugl, M. Schreier, L earn ingfrom  L eading-edge Customers a t The Sims: Opening up the Inno- 

vation Process Using Toolkits, op.cit.
66 N. Franke, M. Schreier, U. Kaiser, The “ID esign ed I tM yself”Effect in Mass Customization, op.cit.
67 F. Piller, A. Kumar, Mass Customization: P rov id in g Custom Products and  Services w ith  Mass P ro- 

duction Eficiency, “The Capco Institute Journal for Financial Transformation” 2006, vol. 18.
68 F.T. Piller, K. Moeslein, C.M . Stotko, Does Mass Customization Pay? An Economic Approach 

to Evaluate Customer Integration, “Production Planning &  Control” 2004, vol. 15, no. 4.
69 N. Franke, F.T. Piller, Value Creation by Toolkits f o r  User Innovation and Design: The Case o f  the 

Watch Market, “Journal of Product Innovation Management”2004, vol. 21, no. 6; M. Schreier, C. Fuchs, 
D.W. Dahl, The Innovation E ffect o f  User D esign: Exploring Consumers’Innovation Perceptions o f  Firms 
Selling Products D esigned by Users, “Journal of Marketing” 2012, vol. 76, no. 5.

70 R. Prugl, M. Schreier, L earn ingfrom  L eading-edge Customers a t The Sims: Opening up the Inno- 
vation Process Using Toolkits, op.cit.

71 T.L.J. Broekhuizen, K.J. Alsem, Success Factors f o r  Mass Customization: A Conceptual Model, 
“Journal of Market-Focused Management” 2002, vol. 5, no. 4; N. Franke, F.T. Piller, Value Creation by 
Toolkits f o r  User Innovation and  Design: The Case o f  the Watch Market, op.cit.
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self-designed products may lead to a growth in one’s self-esteem. Franke, Schreier 
et al. (2009) report on the so called “I design it myself ” effect driven by the feel- 
ings of accomplishment, the pride of authorship, sense of ownership and control 
over the design process72.

Despite its benefits, mass customization generates two types of costs for the 
customer. Firstly, there is a direct cost in form of an already discussed price pre
mium that a customer needs to pay for a custom product. Secondly, customers may 
perceive indirect, cognitive costs related with the risk of being involved in co-crea- 
tion73. Customer co-design is a genus of mass-customization74. In order to provide 
custom product, a manufacturer must acquire very specific and detailed informa- 
tion about customer’s needs and since this information is sticky, the easiest way 
to achieve it, is to shift the locus of need-related tasks to the customer themselves. 
However, co-design activities can result in the perception of extended complexity, 
additional time and effort during the buying process, and may lead to “mass con- 
fusion”75. Piller et al.76 differentiate three sources of this phenomenon: (1) burden 
of choice; (2) matching needs with product specifications; (3) uncertainty related 
to the potential behavior of the supplier.

The previous literature provides quite comprehensive insight into the suc- 
cess factors for mass customization. Some of the most often cited success fac- 
tors include:
1) Customer demand: Pine77 points to heterogeneity of consumer needs as to the 

factor driving demand for M C. However, not all consumers with heterogene- 
ous needs will demand mass-customized products. Other crucial factors relate

72 E. von Hippel, G. von Krogh, Open Source Software and the “P rivate-C olk ctive”Innovation Model: 
Issues f o r  Organization Science, op.cit.

73 F. Piller, P. Schubert, M. Koch, K.M. Moslein, O vercom ing Mass Confusion: Collaborative Cus
tomer Co-Design in Online Communities, “Journal of Computer-Mediated Communication” 2005, 
vol. 10, no. 4.

74 F.T. Piller, User Profiles: H ow the H iggins P roject Can P reven t Mass Confusion in Mass Custom
ization and  Enable a N ew Generation o f  Virtual Iden tity Services, http://mass-customization.blogs. 
com/mass_customization_open_i/2006/06/user_profiles_h.html (25.11.2016).

75 C. Huffman, B.E. Kahn, Variety f o r  Sale: Mass Customization or Mass Confusion?, “Journal of 
Retailing” 1998, vol. 74, no. 4.

76 F. Piller, P. Schubert, M. Koch, K.M. Moslein, O vercom ing Mass Confusion: Collaborative Cus
tomer Co-Design in Online Communities, op.cit.

77 J.B. Pine, Mass Customization: The N ew Frontier in Business Competition, op.cit.

http://mass-customization.blogs
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to consumer involvement, their willingness to pay premium price, privacy sen- 
sitivity, expertise and confidence on their individual preferences78.

2) Product factors: Broekhuizen and Alsem79 argue that “everything else being 
equal, products with higher levels of purchasing frequency, luxury, visibility, 
and adaptability are more likely to be successfully mass customized”.

3) Appropriate market conditions: For instance, it has been argued that the poten- 
tial to transform mass customization into competitive advantage is higher for 
companies with a first-mover advantage80 and those with sufficiently strong 
competitive position81. Broad customization is not recommended in monop- 
oly and duopoly markets, as it decreases product differentiation and might 
lead to price wars82.

4) Value chain: M C success depends highly on the willingness and readiness of 
suppliers, distributors, and retailers to attend to demands of the system. It is 
crucial that supply network is at close proximity to the company to deliver 
raw materials efficiently, and that value chain entities are part of an efficiently 
linked information network83.

5) Customer service: The aim of customer service in M C process is to reduce risk 
of mass confusion and to create a positive customer experience. Some authors 
perceive toolkits for user innovation that explicitly support users in specifying 
their needs and making choices as the premier success factor for mass custom- 
ization84. M C companies should also take into account the use of instruments 
to prevent bad investments (e.g., warranties, exchange policy, time of delivery, 
screening possibilities), personalization and community platforms85.

78 T.L.J. Broekhuizen, K.J. Alsem, Success Factors f o r  Mass Customization: A Conceptual Model, 
op.cit.; F.S. Fogliatto, G.J.C. da Silveira, D. Borenstein, The Mass Customization Decade: An Updated 
R ev iew  o f  the Literature, “International Journal of Production Economics” 2012, vol. 138, no. 1.

79 T.L.J. Broekhuizen, K.J. Alsem, Success Factors f o r  Mass Customization: A Conceptual Model, op.cit.
80 S. Kotha, Mass Customization: Im plem enting the E merging Paradigm f o r  Competitive Advantage, 

“Strategic Management Journal” 1995, vol. 16, Special Issue.
81 H. Mendelson, A.K. Parlakturk, Competitive Customization,“Manufacturing and Service Opera- 

tions Management” 2008, vol. 10, no. 3.
82 F.S. Fogliatto, G.J.C. da Silveira, D. Borenstein, The Mass Customization Decade: An Updated 

R ev iew  o f  the Literature, op.cit.
83 G.J.C. da Silveira, F.S. Fogliatto, D. Borenstein, Mass Customization: Literature R ev iew  and  

Research Directions, “International Journal of Production Economics” 2001, vol. 72.
84 N. Franke, F.T. Piller, K ey Research Issues in User Interaction w ith Configuration Toolkits in a Mass 

Customization System, “International Journal of Technology Management” 2003, vol. 26, no. 5.
85 F. Piller, M . Koch, K. Moslein, P. Schubert, M anaging H igh Variety: H ow to Overcome the Mass 

Confusion Phenomenon o f  Customer Co-Design.
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6) Technology: The strategy of mass customization requires long-term invest- 
ments in advanced-manufacturing technologies86, such as 3D printing87.

7) Knowledge management: M C success depends on the ability to pursue culture 
that emphasizes knowledge creation and distribution across the value chains88.

11.5. Firm-hosted community innovation

The basic idea behind toolkits for user innovation is to create mass-custom- 
ized products that would satisfy unique needs of single customers. The model 
(in its most simple form) is based on one-to-one relationship between a sup- 
plier and user. However, as it has been already discussed, users, especially lead 
users can be a valuable source of commercially attractive innovation89. It is, thus, 
not surprising that there is an increasing interest among managers and academics 
in engaging customers in firm-hosted communities90 generating interaction and 
co-operation not only between users and the company, but also between users 
themselves. Forms of such engagement include conventional lead user method91 
and broader online communities of users (both lead and standard) arising around 
crowdsourcing platforms92.

86 S. Kotha, From Mass Production to Mass Customization: The Case o f  the N ationalIndustrialB icycle 
Company o f  Japan, “European Management Journal” 1996, vol. 14, no. 5.

87 B. Berman, 3-D Printing: The New IndustrialR evolution, “Business Horizons” 2012, vol. 55, no. 2.
88 F.S. Fogliatto, G.J.C. da Silveira, D. Borenstein, The Mass Customization Decade: An Updated 

R ev iew  o f  the Literature, op.cit.; S. Kotha, From Mass Production to Mass Customization: The Case o f  the 
National Industrial B icycle Company o f  Japan, op.cit.; J.B. Pine, Mass Customization: The N ew Frontier 
in Business Competition, op.cit.

89 E. von Hippel, D emocratizingInnovation: Users Take Center Stage, op.cit.; F.T. Piller, D. Walcher, 
Toolkits f o r  Idea Competitions: A N ovel M ethod to Integrate Users in N ew Product D evelopm ent, “R&D 
Management” 2006, vol. 36, no. 3.

90 S. Ogawa, F.T. Piller, Reducing the Risks o f  New Product Development, “MIT Sloan Management 
Review” 2006, vol. 47, no. 2; F.T. Piller, D. Walcher, Toolkits f o r  Idea Competitions: A N ovel M ethod  
to Integrate Users in N ew Product D evelopm ent, op.cit.; C.K. Prahalad, V. Ramaswamy, Co-creation 
Experiences: TheNext Practice in Value Creation, “Journal of Interactive Marketing” 2004, vol. 18, no. 3.

91 C. Hienerth, M . Poetz, E. von Hippel, Exploring K ey Characteristics o f  Lead User Workshop Par- 
ticipants: Who Contributes B est To The Generation o f  Truly N ovel Soultions?

92 J. Howe, Crowdsourcing: Why the P ow er o f  the C rowd Is D riv in g the Future o f  Business, Crown 
Publishing, New York 2008.
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The First -  lead user method is organized around four phases93:
1) Preparation -  defining the target market, setting project’s objectives and selec- 

ting project team members.
2) Identification of needs and trends -  selection of the most attractive trends based 

on the results of literature, databanks and Internet scanning and interviews 
with experts.

3) Identification of lead users and their needs -  locating lead users via screening 
(looking for specific characteristics of users), pyramiding (asking other lead 
users for recommendations) and/or self selection (creating tools that allow them 
to identify themselves to the firm)94 and interviewing them in order to gene- 
rate preliminary concepts.

4) Concept design -  bringing users and experts together for a two- or three-day 
workshop, formation, documentation and testing of final concepts.
Lead user method significantly accelerates identification of concepts of a new 

product or service and decreases costs of these activities95. Luthje and Herstatt96 
argue that co-operation with lead users at early stages of innovation process allows 
to reduce the risks of failure usually associated with new product development and 
increases chances for breakthrough changes. Products developed by collaborating 
with lead users have been shown to perform several times better than in-house 
generated products97.

The conventional lead user approach can significantly benefit from the uti- 
lization of broader online user communities98, which is the second form of firm- 
hosted community innovation. Engaging broad user networks supports a new 
product development, helps managers in selecting lead users, allows to deepen the

93 C. Luthje, C. Herstatt, The Lead User M ethod: An Outline o f  Empirical F indings and Issues f o r  
Future Research, “R&D Management” 2004, vol. 34, no. 5.

94 F.T. Piller, D. Walcher, Toolkits f o r  Idea Competitions: A N ovel M ethod to Integrate Users in New  
Product D evelopment, op.cit.

95 C. Herstatt, E. von Hippel, From Experience: D eveloping New Product Concepts Via the Lead User 
M ethod: A Case Study in a ‘Low-Tech’Field, op.cit.

96 C. Luthje, C. Herstatt, The Lead User M ethod: An Outline o f  Empirical F indings and Issues f o r  
Future Research, op.cit.

97 G.L. Lilien et al., Performance Assessment o f  the Lead User Idea-Generation Process f o r  N ew Prod
uct D evelopm ent, “Management Science” 2002, vol. 48, no. 8.

98 I. Eisenberg, Lead-User Research f o r  Breakthrough Innovation, “Research-Technology Manage
ment” 2011, vol. 54, no. 1; J. Fuller, K. Hutter, J. Hautz, K. Matzler, User Roles and Contributions in Inno- 
vation -C ontest Communities, “Journal of Management Information Systems” 2014, vol. 31, no. 1.
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relationship with other customers99 and identify opportunities for some incremen- 
tal changes that would satisfy current needs. Online communities create the envi- 
ronment for self-selection of lead users, whereas the quality of their submissions 
is a direct indicator of their lead user abilities.

As it has been already mentioned, online communication drastically lowers the 
costs of interaction between individuals and organizations. Additionally, the Inter
net increases the flexibility of production processes, allowing some firms to respond 
to new information collected form users for longer proportions of a development 
cycle100. Such communities can also serve as a source of complementary innova- 
tion that extends the scope of firm’s original product and as a source of ideas for 
completely new products, processes or even whole business models.

Firm-hosted online user communities can be moderated as open-ended idea 
platforms, in which host organization opens the door for feedback in areas that 
are based on the users’ needs or as challenge-driven innovation (CDI) platforms, 
in which the organizations needs are clearly articulated and users are invited to pro- 
vide solutions for particular problems. Shapiro (2011) argues for higher effective- 
ness of CDI approach, since it focuses the contributor’s energy on finding solutions 
that will ultimately be relevant to the needs of the organization and its strategy. 
Additionally, it allows the organization to assign owners, resources and funding, 
evaluators and evaluation criteria in advance and, finally, to measure ROI of the 
project. The author points that open-ended idea collection tends to be wasteful of 
human resources and rarely delivers problem-solving ideas. Indeed, anecdotal evi- 
dence coming from companies that introduced open idea forums seems to confirm 
that. For example, while MyStarbucksIdea.com yielded over 150 thousand ideas 
during its first five years, only 277 ideas have been brought to life. Similarly, since 
starting its “Idea Storm” platform in 2007, Dell has received over 740 thousand 
ideas, out of which merely 550 have been implemented.

However, managers can never be really sure that the way they “currently define 
trends and emerging needs is the best way to understand these matters”101. One can

99 F.T. Piller, D. Walcher, Toolkits f o r  Idea Competitions: A N ovel M ethod to Integrate Users in New  
Product D evelopm ent, op.cit.

100 L.B. Jeppesen, L. Frederiksen, Why Do Users Contribute to F irm-H osted User Communities? The 
Case o f  Computer-ControlledM usic Instruments, “Organization Science” 2006, vol. 17, no. 1.

101 J. Churchill, E. von Hippel, M . Sonnack, Lead User P roject Handbook: A Practical Guide f o r  Lead 
User P ro ject Teams, https://evhippel.files.wordpress.com/2013/08/lead-user-project-handbook-full- 
version.pdf (25.11.2016).

https://evhippel.files.wordpress.com/2013/08/lead-user-project-handbook-full-version.pdf
https://evhippel.files.wordpress.com/2013/08/lead-user-project-handbook-full-version.pdf
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argue that open-ended idea forums allow to conduct broad, preliminary screening 
for innovation opportunities that can be later on developed in more specific chal- 
lenges or during classical lead user workshops. In order to increase effectiveness 
of this process, Toubia and Flores (2007) suggest involving users in idea screening. 
Since experts tend to be more sensitive and responsive to “solution information,” 
their judgments might not always reflect the consumer’s needs and preferences. 
They are, however, able to recognize more sophisticated concepts. Consumers, on 
the other hand, are more sensitive and responsive to “need information.” Thus, 
involving many of them in the first round of screening may reduce not only costs 
of the process, but also the risk of leaving out potentially fruitful ideas.

Building on the resource-based view of the firm Jeppesen and Frederiksen102 
argue that user community can be perceived as a source of competitive advantage, 
as it may turn into a strategic asset: an imperfectly imitable resource that can hardly 
be purchased but must evolve103. The authors find that some of the conditions 
under which these communities turn into an asset relate to personal attributes of 
innovative users including their “leading edgeness” in the field of use, reputational 
mechanisms that motivate them to share their solutions and that they are hob- 
byists in the field (development or use of the particular product is not their main 
source of income, which is especially important, if  there are no monetary rewards 
for submissions). Consumers engage in firm-hosted communities because they are 
curious and intrinsically interested in the innovation activity, but also for monetary 
compensation that becomes important when there is a need to spend more time 
and effort on the task104. Marchi et al.105 distinguish three main characteristics of 
lead users within firm-hosted communities: (1) user’s willingness to collaborate 
in the innovation process; (2) their product knowledge; (3) strategic alignment 
with the brand identity. All three have a positive and separate effect on the user’s 
ability to formulate and communicate concrete and achievable ideas for the prod- 
uct innovation. However, the impact of willingness to collaborate on the user’s 
innovativeness level is much higher than that of remaining two factors.

102 L.B. Jeppesen, L. Frederiksen, Why Do Users Contribute to F irm-H osted User Communities? The 
Case o f  Computer-Controlled Music Instruments, op.cit.

103 J.B. Barney, Firm Resources and  Sustainable Competitive A dvantage, “Journal of Management” 
1991, vol. 17, no. 2.

104 J. Fuller, Why Consumers Engage in Virtual N ew Product D evelopments In itia ted  By Producers, 
“Advances in Consumer Research” 2006, vol. 33.

105 G. Marchi, C. Giachetti, P. de Gennaro, Extending Lead-user Theory to Online Brand Commu
nities: The Case o f  the Community Ducati, “Technovation” 2011, vol. 31, no. 8.
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In order to increase the likelihood of lead users emerging and contributing 
to the community, managers need to develop a motivational strategy106 focusing 
on creation of the experience of compelling innovation, promotion of the idea of 
the common goal, stimulation of discussions between community members and 
recognition mechanism for most innovative and active users107. Successful imple- 
mentation of user-centric business models requires a comprehensive approach 
encompassing not only effective incentive systems, but also an appropriate social 
software design, a transparent intellectual property policy, policies, strategies and 
structures for effective learning processes and employee empowerment108.

Conclusion

In this paper, I provided a comprehensive review of literature that investigates 
types of user innovation that I hope w ill serve management scholars as a spring- 
board for further exploration of this area.

One of the major weaknesses of the previous research on UI is the lack of 
large-scale empirical studies. W ith a few recent exceptions109 the analyzed research 
stream is largely based on small sample studies that demonstrate the phenomenon, 
but do not measure its effect. There is a need to empirically validate propositions 
that have been put forward over the last 20 years, explore how pervasive and gene- 
ralizable this phenomenon is, and what is the impact of particular types of UI on 
industry dynamics110 and social welfare111. Measuring prevalence and impact of 
user innovation poses a tremendous challenge to the academic community, since

106 M. Bogers, J. West, M anaging D istributed Innovation: Strategie Utilization o f  Open and User 
Innovation, “Creativity and Innovation Management” 2012, vol. 21, no. 1.

107 K.-M. Chu, H.-C. Chan, Community Based Innovation: Its Antecedents and  Its Impact on Inno- 
vation Success, “Internet Research” 2009, vol. 19, no. 5.

108 C. Hienerth, P. Keinz, C. Lettl, Exploring the Nature andImplem entation Process o f  User-Centric 
Business Models, “Long Range Planning” 2011, vol. 44, no. 5-6.

109 S. Flowers, E. von Hippel, J.P J. de Jong, T. Sinozic, M easuring User Innovation in the UK. The 
Importance o f  Prodwet Creation by Users, op.cit.; D. Harhoff, K.R. Lakhani, R evolu tion iz ingInnovation : 
Users, Communities, and  Open Innovation, MIT Press, Cambridge 2016; J.P J. de Jong, E. von Hippel, 
Transfers o f  user process innovations to process equipment producers: A study o f  Dutch high-tech firm s, op.cit.

110 M. Bogers, a. Afuah, B. Bastian, Users as Innovators: A R eview , Critique, and  Future Research 
Directions, “Journal of Management” 2010, vol. 36, no. 4.

111 J. Henkel, E. von Hippel, Welfare Implications o f  User Innovation, “The Journal of Technology 
Transfer” 2004, vol. 30, no. 1-2.
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in contrast to formal R&D activities of firms, innovative efforts of users, especially 
those of individuals and communities are not illustrated in any official statistics. 
Much of user innovation results in minor and subtle changes that are extremely 
difficult to trace and measure. However, as the role of user innovation in the global 
economy increases, this is a challenge that sooner or later researchers, managers 
and policy makers will have to face.
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