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Objectives

« Demand side of innovations
« Main theories and research questions

 Involvement of users, consumers and
citizens Iin innovation system

« How user producer interaction (UPI)
Influences dynamics of innovation

 Different UPI concepts, demand
articulation

« Citizens innovation, open innovation
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Empirical support that each constellation demands a different set of UPI types. 
Overlap different UPI concepts, leading to further refinement of proposed sets of UPI
How user producer interaction affects dynamics of innovation 
Reflection on nature of constellations

1). At any moment in time, a technology in its context can be typified in terms of one of these four constellations. Based on science, technology, and innovation literature, we argued that each constellation demands a different set of UPI types due to the characteristics of the technology and the user population. 
This paper makes four further contributions to the conceptualisation of user producer interaction. The first is to provide empirical support for the claim that each of these constellations demands a different set of UPI types. We present four case studies and investigate whether these different UPI sets indeed can be recognised. Second, the cases show similarities and overlap between different UPI concepts, which can lead to a further aggregation and refinement of the proposed sets of UPI. The third contribution is to show how user producer interaction affects the dynamics of innovation. The case studies identify key factors in the development of technology and highlight how particular types of UPI have contributed to these factors. The fourth contribution is to reflect on the nature of the constellations. Our other paper already insisted that the dimensions of UPI should not be regarded as being independent of the process of UPI. To some extent, the outcomes of UPI may reflect changing technology and user characteristics. The case studies show how constellations take on different attributes, thereby sometimes even evolving into another constellation.
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Problem

Failure to involve users major reason for

unsuccessful iInnovation processes

(e.g. Nahuis/Moors 2012; Boon et al. 2011; Peine 2011; Smits et al 2008,
2007, Oudshoorn /Pinch 2008, 2005)

Difficulties Iin dealing with user-related issues In
design account for majority of failures (Hyysalo 2010)

Merits of user involvement are clear, but many
barriers to effectively organise it

How to explain this user-technology paradox?
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Regimes comprising heuristics, rules and routines
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Linear iInnovation processes

Linear drug R&D pipeline

Target Screening and Clinical Reqgistration
identification pre-clinical ) and market Health care arena
p , trials . .
& validation trials introduction
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Linear way of thinking regarding managing innovation in life sciences, pharma is outdated!!!
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Different actors:
different wishes & preferences

Eichler et al. 2008
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Secondly, they have different wishes, needs, values




Universiteit Utrecht

Hurdles In iInnovation process

Safety
Efficacy
Product quality

Cost-effectiveness

State of medical practice

Conditional approvals
Approvals under exceptional circumstances
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These actors identify different hurdles in innovation process, give feedback
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Systemic perspective on innovation

Vision of non-linear, ‘open’ drug R&D innovation process
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Actors in innovation trajectories are not innovating in isolation. Innovation increasingly is perceived as a collective effort of a variety of public and private actors within the context of an innovation system, being a network of institutions in public and private sectors, whose activities and interconnections initiate, import and diffuse new technologies 
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Problem analysis

How do users contribute to innovation?

Road from initial invention (by manufacturer, user,
community) to a stabilised, widespread innovation

takes years

Technology and practices of people who adopt it
and who develop it tend to change over time

What is the role of users in this intertwined change
of technology, practices, and organisations

Copernicus Institute of Sustainable Development
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Supply side Demand side

Variety creation:

Heterogeneous Supply side Selection processes:
actors supply provides
technological technological Heterogeneous actors can provide social
alternatives during variety for acceptance (legitimacy) during the
the innovation selection innovation process: _ Start
process :
Socio-political acceptance
-Public preferences
_Politics Technology
User- —Gov_ernmeqt & policy maker$ development
) producer -Media & opinion makers
interaction -NGO'’s
_ 1 Market
Market acceptance el Ele
treated here as a -Adopters
‘black box’ -Disposers Diffusion
_ -Supply chain intermediaries
Demand side _
provides . | Adoption
legitimacy as Communlt){ z_acceptance intention
feedback -Users, citizens
-Local stakeholders Implemen-
tation
A 4
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As variey creation environment:
=UPI
-different ways
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The background: Orthodox economics

- Perfect rationality and optimizing decision:
bounded rational choices

- The production function: A strange
definition of technology

- Technical change is fully exogenous, black
box

- The economy Is static, only responding to
external changes

Copernicus Institute of Sustainable Development
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Production function = Maximale productie met bepaalde hoeveelheid arbeid en kapitaal

However perfect rationality doesn;t  exist , we have to deal with bounded rational choices
In which market are important selection mechanisms of varietion at the stupply slide. 
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From science push to demand pull

Science-push model Bush (1945)
-favoured by scientists

Demand-pull model Schmookler (1966)
Changed market demands calls for innovation

Mowery & Rosenberg (1979): both demand and
supply side influences are crucial for innovation
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Learning by doing/ Learning by using

« Learning by Doing (Arrow, 1962):

Learning after the R&D stage, from

experience reduces labor costs (per unit
of output)

« Learning by using (Rosenberg, 1982):

- “For in an economy with complex new
technologies, there are essential aspects
of learning that are a function not of the
experience involved in producing the

product but of its utilization by the final
user.” (p. 122)

Copernicus Institute of Sustainable Development
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Study of users in innovation has matured
greatly over last decades

Research on innovation by users has
established that users innovate and modify a
significant part of both industrial and
consumer goods

Studies at home and workplaces revealed
Importance of domestication and user-
centred adjustment of new technology
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User centred and participatory approaches to design have demonstrated the various benefits to more close knit engagement between users and developers.

Open source development, peer content generation and
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Raasch & Von Hippel (2012)
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Selection environment influences the adoption of an innovation

comparing the ‘user innovation and diffusion paradigm’ with ‘the producer innovation and diffusion paradigm’ shown in the figure above. According to Schumpeter, a producer plays central role to initiate economic change. Manufacturers were considering that they developed a new product, even though in some cases the users created a design for it! As producer can spend more money than any other user, it is often considered that producers are more innovative. Those assumptions represent a misunderstanding of sources of innovation. Eric von Hippel underlined that user innovations could present complements, but also substitutes to producer innovations and therefore user innovation impact should be introduced in the economical analyses. The interaction between two paradigms (in the figure above) he marked by an arrow (new ventures and information) . Eric von Hippelmentioned that we are now in the transition period, in the middle of a paradigm shift. Therefore, in order to analyse more deeply the innovation process, it seems that companies should consider more deeply different sources of innovation.
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Demand side: innovation theories

User Producer Interaction
Diffusion of Innovation
User Innovation

Copernicus Institute of Sustainable Development
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User-producer interactions

« On pure markets, economic actors are
separated, relying only on quantitative
Information.

- But: Is information about volumes and prices
sufficient in innovative activities?

 More detailed, qualitative information is
necessary, about needs, wishes, preferences

 Innovative activities involve interdependent
relationships between users and producers
(interactions)

Copernicus Institute of Sustainable Development
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e Users as the actual source of
innovation

= Articulation of a need

- ... through provision of a
solution

« Examples and Relevance
- Industrial goods (vHippel I)
- Consumer goods (vHippel I1)

e Lead-user method and other
toolkits for innovation

Copernicus Institute of Sustainable Development
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Table 3
Frequency of user-dominated innovative processes by type of instrument

Innovation process dominated by

Major improvement % User
innovations affectirg dominated User Manufacturer NA Total
Gas chromatography 82% 9 2 0 11
Nuclear magnetic

resonance 79% 11 3 0 14
Ultraviolet spectro-

photomet:y 100% 5 0 0 5
Transmission electrin

microscope 79% 11 3 0 14
Total 81 36 8 0 44
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+ See Von Hippel et al (2012) article in Mgt Science: User innovators uitgesplitst per age
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Diffusion of User Innovations

 User innovations typically occur early in diffusion
« Lead users
- Ahead of market trends: articulating need
- Exceptionally knowledgeable: developing a solutions

Copernicus Institute of Sustainable Development
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Sources of
INnnovation
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Diffusion of Innovation (Rogers)

 Diffusion of an
Innovation
within a
population

« Normality of
adoption within
a social system

« Categories of
adopters
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Diffusion = ‘process by which an innovation is communicated through certain channels over time among the members of a social system’ (Rogers, 1983:5)
4 important elements diffusion:
	1. Innovation = ‘idea, practice, object that is perceived as new by an individual or other unit of adoption’
	2. Communication channels = ‘the process by which participants create and share information with one another in order to reach a mutual understanding’
	3. Time  = ‘time does not exist independently of events, but is an aspect of every activity’
	4. Social system = ‘a set of interrelated units that are engaged in joint problem solving to accomplish a common goal’
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Rogers model of diffusion

e \What can the model explain?
— Characteristics of adopters

— Adoption decisions and characteristics of
Innovations

— The timing of diffusion processes
— For practitioners: Prevention of non-diffusion
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Industrial vs. consumer goods

Copernicus Institute of Sustainable Development
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User perspective

- Different user involvement models: user
configurations, scripts, framing etc

- Different types of user-producer
Interaction: demand articulation, interactive
learning, broadening, framing

- User involvement can be beneficial to co-
evolutionary Innovation processes

- Questions remain about needs, ideas,
values, representation of users Iin innovation

Copernicus Institute of Sustainable Development
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Users can have an impact on the direction of technological developments and innovations. There is ample literature on this (e.g. Von Hippel, 1988; Oudshoorn and Pinch, 2003). Reasons for user involvement include (Smits and Boon, 2008): 
- they can address market failures and suggest ways to overcome them; 
- they contribute to adoption of innovations by articulating their creative potential in the form of wishes and experiential knowledge; 
- they can support the boundary conditions of innovation processes and by this are instrumental to processes; enhance effectiveness (and speed) innovation process
- they can ‘champion’ innovations and by this form a counterforce to potential (ethical) objections; contributing to ethical and social debates in society)and 
- they have the moral and democratic to co-decide on and co-produce innovations that have a great impact on their lives.
These five reasons can be used to evaluate the nature of user involvement.

D
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Starting points

1) User-Producer Interaction as umbrella
concept: various types of interaction

General UPI objectives: (smits & Den Hertog 07):
1) More effective articulation of social needs
2) Enhanced competitive strength enterprises

3) Improved acceptance + societal embedding new
technologies

4) Improved learning capacity of social networks
5) Enhanced democracy

2) Setting or organization of UPI
-> Objectives and characteristics context are important

Copernicus Institute of Sustainable Development
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Meso-level objectives of UPI: Smits & Den Hertog 2007

Smits and Den Hertog (2007) distinguish five general dimensions on which user producer interaction could improve the quality of innovation processes: more effective articulation of social needs, enhanced competitive strength of enterprises, improved acceptance and social embedding of knowledge and technologies, improved learning capacity of society as a whole, and enhanced democracy. This paper elaborates more specifically on the role of user producer interaction in innovation processes.
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Five reasons for user involvement

1. Address market failures + ways to overcome them

2. Employing experiential knowledge of users and their
creative potential

3. Instrumental to process, supporting boundary
conditions of innovations, enhance effectiveness

4. ‘Champion’ the innovation, counteract resistance

5. Increasing moral and democratic value of innovation
processes (Smits & Boon 2008)

Copernicus Institute of Sustainable Development
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Five reasons to involve users to improve the quality of the innovation process
Vanuit STIS studies:
Users can have an impact on the direction of technological developments and innovations. There is ample literature on this (e.g. Von Hippel, 1988; Oudshoorn and Pinch, 2003). Reasons for user involvement include (Smits and Boon, 2008): 
- they can address market failures and suggest ways to overcome them; 
- they contribute to adoption of innovations by articulating their creative potential in the form of wishes and experiential knowledge; 
- they can support the boundary conditions of innovation processes and by this are instrumental to processes; enhance effectiveness (and speed) innovation process
- they can ‘champion’ innovations and by this form a counterforce to potential (ethical) objections; contributing to ethical and social debates in society)and 
- they have the moral and democratic to co-decide on and co-produce innovations that have a great impact on their lives.
These five reasons can be used to evaluate the nature of user involvement.
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s Types of UPI

Evolutionary economics
1.Demand articulation
2. Learning by using / interactive learning
3) Innofusion / first user enrolment

Constructive Technology Assessment
4) Broadening

Social Construction of Technology
5) Framing

Semiotic approaches
7) Configuring the user, scripts
8) User representation

Copernicus Institute of Sustainable Development
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Evolutionary economics:
Conceptualized technology development in terms of variation-selection
Variation not completely blind: innovators anticipate the selection environment
Demand articulation important; learning process, because users have no precise demands, needs in advance
Learning process based on interaction between Users and Producers
Important condition by which variation and selection are coupled is learning by using
Sometimes, users may also be actively involved in innovation and design, feedback: innofusion
Constructive Technology Assessment
CTA strives after strategies to manage technolocial innovation while including both positive and negative impacts, regarding coupling between variation and selection environment as opportunities for constructive intervention
. CTA proactive user oriented interactive approach of technology development
. It strives after broadening perspectives of actors (without converging, frame sharing)
Social construction of technology: sociological point of view on evolution technology development, stressing social nature of selection between technological options.
. SCOT: emergence dominant designs as closure of societal debate, from interpretative flexibility  twards a more fixed meaning (closure) when consensus is achieved about problem definition and appropriate solutions
. Crucial element in closure technological controversy is increased shareing of technological frame around certain artefacts: Frame sharing = interactions move actors in same directions and, relevant social groups establish consensual fram and dominant meaning of artefact.
Related UPI type is Frame Adding = involves the re-interpretation of an artefact for which there is already an established market
Semiotic approaches: emphasize interpretative flexibility of technological artefacts, focussing on the consequences of this flexibility for the configurational work of technology developers. Innovation regarded as a process of configuring the user, process of delimiting the range of possible interpretations.
* User representation: way for producers to deal with uncertainty of demand side when products are radically new and there is no established market yest. Techniques employed by system designers to construct and appropriate representations of what the supposed users are and want.

. The concept of user producer interaction (UPI) covers various types of interaction, such as demand articulation (Boon et al., 2008), interactive learning (Lundvall, 1988) and learning by using (Rosenberg, 1982). Types of interaction are interactive learning processes between users and/or producers aiming at overcoming the uncertainty about customers’ needs and preferences and about the characteristics of technology. These include interactions leading to outcomes such as broader participation, articulated demands, improved modes of interaction, and lessons about prolonged use of technologies 
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User Producer Interaction in
COﬂteXtZ a typO|Ogy (Nahuis & Moors 2011)

Demand

Homogeneous

Heterogeneous

Protected space

Wider world

Protected space

Wider world

Technology

Specific

Demand articulation
Enriching

Configuring the user

Demand articulation

Learning by interacting

Broadening
Enriching

Frame sharing
User representation

Learning by using

Configuring the user

Flexible

Demand articulation
Learning by interacting

User innovation

Enriching

Demand articulation

Configuring the user

User innovation
Broadening

Frame sharing

Demand articulation
Learning by using

Innofusion
User innovation
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Heterogeneity of users: The existence or emergence of multiple relevant user groups.

The more heterogeneous users are, the more complicated it is to align technological opportunities to user demand
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Demand articulation

 An iterative, inherently creative process in which
stakeholders try to unravel preferences for and
address what they perceive as important
characteristics and values of an emerging
Innovation (Boon et al. 2011)

« Learning process: demands (1St order) and
underlying assumptions/values (2" order)

 Intermediary user organisations influence
Innovation processes and debates (Boon, 2009)

Copernicus Institute of Sustainable Development
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Demand articulation is defined here as: …an iterative, inherently creative process in which stakeholders try to unravel preferences for and address what they perceive as important characteristics of an emerging innovation. Demand articulation takes place when thoughts of stakeholders, in terms of content and position (in favour or against), are made explicit, in such a way that it prompts other actors to (re-) act. Articulation of demand is a learning process that will take time. In the early phase of technology development stakeholders only have ‘vague’ ideas. These ideas have to be developed further in the course of the demand articulation process. 
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Demand articulation processes
IN INNovation oon et al 2011)

Questions
Needs
lems

user
Ideas (oUDS <
‘ EXpectations group

Value

Represented users Other relevant parties
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Examples of intermediary organisations representing certain patient values: Stuurgroep Weesgeneesmiddelen, Borstkankervereniging Nederland en de vertegenwoordiger van de innovatieve farmaceutische industrie, Nefarma.

Importantly, demand is not confined to market demand but also includes societal demand, ideas, expectations, valuesetc.
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Demand articulation
meChan ismS (based on Boon, 2009)

Intermediary user organisation

2"d order
learning loop
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Intermediary user organisations go through the learning loops in different ways, owing to distinct kinds of functions and tasks that intermediaries can fulfil, and depending on the issues at stake. These differently-characterised learning processes are called ‘demand articulation mechanisms’. 
‘Management of expectations’ (realism/ enthusiasm): Reacting on scientific news or proactively scanning scientific work leads to attempting to understand and validate the information in cooperation with scientists. Demands include disclaimers and balancing expectations with realistic views.
‘Network building’:	Proactively setting up a network of actors with a predefined goal and ideas. This is done by actively aligning and preparing other actors.
‘Active case building’: Proactively taking up an issue and building a case by gathering information and aligning with external actors, e.g. by producing facts and figures to support advocacy.
‘Knee-jerk reaction’: Quick reactions to external events with virtually no synthesis or preparation, although preliminary work would certainly have been done in the context of other cases or general positioning.
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User Innovations

« Demand articulation: user as intermediary

« Community innovation (living labs) / public
sector innovation / citizen innovations

« Open innovation

(Gault, 2012)

Copernicus Institute of Sustainable Development
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The future of user innovation

1990s were a decade of new digital artifacts:
« WWW

« Commercial Internet

 Linux operating system

« Digital cellular networks

« Tekst messaging

« Ever-more-powerful, cheaper computers

Copernicus Institute of Sustainable Development
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See Baldwin


%% w1 2000S Many new ways of

organizing work
« Death of Competition, Moore 1996 (business
ecosystems)
« Open source Iinitiatives
 Platform leadership, Gawer & Cusumano 2002
« Ecosystems, lansiti & Levien 2004
« Wisdow of Crowds, Surowiecki 2004

« Democratizing Innovation, v. Hippel 2005
(distributed innovation)

« Wealth of Networks, Benkler 2006 (peer
production)

« Crowdsourcing, Howe 2008
e Innovation tournaments, Terweisch et al 2009

Copernicus Institute of Sustainable Development
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From closed to open innovation

« Knowledge required for innovating becoming more
organisationally dispersed

 Locus of innovation shifting from within the firm to
networks, alliances, collaborations etc. — i.e. innovation
Increasingly co-produced with partners (suppliers, users,
universities etc.)

 Variously characterised (e.g. by Powell et al., Chesbrough,
von Hippel etc.) as

= open innovation

« networked innovation

= distributed innovation

« Interactive innovation

- democratic innovation, citizens innovation

 Firms need good links with external knowledge sources +
ability to exploit these promptly & effectivel

Copernicus Institute of Sustainable Develcprnent
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But not new? Knowledge-sharing in early industrial clusters (e.g. via guilds). Ditto in e.g. 19C British ship-building (Mendonca).
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Implications for policy

Producer faces market failure, legitimizing
subsidies, patents, PPP

User faces diffusion failure, legitimizing...
(not a great deal of money!)

Innovation paradigms evolving: From lone
Inventor (1920s) to closed innovation (R&D
lab, 1920-1980) to open innovation (1980-) to
user-centered innovation?

Copernicus Institute of Sustainable Development
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Policy implications

User-centered innovation is increasing as
computing and communication costs drop

User-centered innovation increases social
welfare. Should be supported by policy

Copernicus Institute of Sustainable Development
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Further reading

Boon, W.P.C., E.H.M. Moors, S. Kuhlmann, R.E.H.M. Smits (2011)Demand
articulation in emerging technologies. Research Policy, 40, pp.242-252

Goulden et al. (2014). Smart grids, smart users? The role of the user in
demand side management. Energy Research & Social Science 2, pp21-29.

Gault Fred (2012) User Innovation and the market, Science and Public
Policy 39, pp. 118-128

Hippel, E. et al. (2012) Comparing business and household sector
innovation in consumer products. Management Science 58:9, ppl669-1681

Jong, J.P.J. de, E. von Hippel (2009) Transfers of user process innovation to
proces equipment producers: A study of Dutch high-tech firms. Research
Policy 38, pp.1181-1191

Nahuis, R., Moors, E.H.M. & Smits, R.E.H.M. (2012). User producer
interaction in context. Technological Forecasting and Social Change, 79(6),
1121-1134.

Copernicus Institute of Sustainable Development



	Users, consumers and citizens in the innovation system �Ellen Moors
	Objectives
	Problem
	Linear innovation processes 
	Different actors: �different wishes & preferences
	Hurdles in innovation process
	Systemic perspective on innovation
	Problem  analysis 
	Slide Number 9
	�The background: Orthodox economics
	 From science push to demand pull 
	Learning by doing/ Learning by using
	Slide Number 13
			Selection environment�		Raasch & Von Hippel (2012)
	Demand side: innovation theories 
	User-producer interactions
	Sources of Innovation
	Slide Number 18
	Slide Number 19
	Diffusion of User Innovations
	Sources of� Innovation
	Diffusion of Innovation (Rogers)
	 Rogers model of diffusion
	Industrial vs. consumer goods
	User perspective
	Starting points
	�Five reasons for user involvement 														
		Types of UPI
	User Producer Interaction in context: a typology (Nahuis & Moors 2011)
	Demand articulation 
	Demand articulation processes in innovation (Boon et al 2011)
	Demand articulation mechanisms  (based on Boon, 2009)
	User Innovations
	The future of user innovation
	In 2000s many new ways of organizing work
	From closed to open innovation
	Implications for policy
	Policy implications
	Further reading

