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The noble art of demand shaping - 
how the tenacity of sustainable 

innovation can be explained by it 
being radical in a new sense 

Summary 
There's an enigmatic tenacity in sustainable innovation processes. I try to 
explain it by introducing demand shaping as a mirror process to the innovation 
process. In the literature on innovation it is often noted that it is impossible to 
plan radical innovation. Studies by economists and business economists alike 
have, however, mostly analysed those that are radical in a technological or 
economic sense. I introduce a third type of radicalness - radicalness in the 
demand shaping. Economists have had a hard time in appreciating this type of 
radicalness since they are seldom willing to rub shoulders with social 
anthropologists or sociologists. 

Sustainable innovation processes often involve creative demand shaping since 
they presuppose dialogues that bridge huge distances of rationalities. Cases in 
point are when new or old social movements must interact with planners of 
infrastructure or R&D departments of TNC's in order to find (part) solutions 
for their sustainability demands. The complexity of the bridge building 
becomes even greater since the creative path breakers on both sides of the 
innovative user<->producer relation live very precarious lives in their 
respective organisations. Creativity is seen as threatening by the establishments 
of the organisations since new patterns of thought often devalue traditional 
competencies, networks etc. 

Creative bridge building often takes place at protomarkets where path breakers 
from users and producers meet. Those producers - such as innovative 
industrial firms - who, through their "representatives" at proto markets, listen 
to the "weak signals" from new demand shapers will, however, often be 
punished for their receptiveness. This occurs if those who look like path 
breakers on the "user side", in my words new demand shapers, can not develop 
into representatives of the broader user side. Because the user side must have a 
rewarding capacity in relation to those producers that dare to venture into 
sustainable innovation processes. The rewards can take many forms but I 
summarise them with the term Dominant Demand. Successful demand shapers 
must thus be both small/flexible and big/resource rich. This is a dilemma for 
many sustainable innovations. 

If, however, the many challenges are successfully met this will mean a lot for 
both sustainability and the actors involved. 
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1) Introduction and overview 
"Solanka ... didn't run with the crowd. The state couldn't make you 
happy ... The state ran schools, but could it teach your children to love 
reading, ... Solanka's book ... an account of the shifting attitudes in 
European history toward the State- vs. - individual problem, was 
attacked from both ends of the political spectrum and later described as  
one of the "pre/texts" of what came to be called Thatcherism. Professor 
Solanka ... guiltily conceded ...  

(But) Thatcherite Conservatism was the counterculture gone wrong: it 
shared his generation's mistrust of the institutions of power and used 
their language of opposition to destroy the old power blocs- to give the 
power not to the people, whatever that meant, but to a web of fat-cat 
cronies."  

In Fury by Salman Rushdie 1 

 

"With the rise of Black Power, my parents' interracial defiance, so in tune 
with the radicalism of Dr. King and civil rights, is suddenly suspect. ... 
mulatto half-breeds are tainted with the blood of the oppressor, ... My 
father, once an ally, is overnight, recast as an interloper. My mother, 
having once found refuge in a love that is unfashionable, may no longer 
have been willing to make the sacrifice.  

And then Feminism, with a capital F, codified Feminism, ”movement” 
Feminism, as opposed to the feminism that had always lived under our 
roof and told me I could be whatever I wanted, comes to our house. 
Mama joins a group of ... Which is exactly what it takes to leave my 
father. 

The only problem, of course, is me. My little copper-colored body that 
held so much promise and broke so many rules. I no longer make sense. 
I am a remnant, a throwaway, a painful reminder of a happier and more 
optimistic but ultimately unsustainable time. 

Who am I if I am not a Movement Child? 

In Black, White and Jewish by Rebecca Walker2 

 

An aim of this paper is to introduce a number of concepts that I think are useful 
when you try to come to grips with sustainable innovation processes. A key 
concept is demand shaping. Arguing for the usefulness of the concepts of course 
includes arguing for the model underlying the concepts. 

                                                 
1 Rushdie (2001) p. 23. 
2 Walker (2001) p. 60. 



I try to convey the usefulness by interweaving images of three kinds. Together I 
hope they will give an intuitive feeling of the usefulness: 
A first kind of image portrays sentiments that existed a quarter of a century ago 
when hopes for sustainable innovations were also very high - albeit more 
locally than today and under different names such as "economic development 
driven by enviro-demands".3 

A second kind, of images, is of the thought styles that went in to the making of 
the demand shaping model.4 

A third - more extended set of - images are from cases of sustainable innovation 
processes that I know from my own research or that of people with whom I 
worked. 

Three of the cases of sustainable innovation to which I refer in this paper were 
first studied in order to find exemplars of proactive local union strategies. The 
innovations – mercury-free coatings for seeds, water-based paints for woodwork and 
enviro-friendly cutting fluids – originated in demands from the fifties, sixties and 
seventies respectively. The purpose of describing the R&D projects that 
emerged as responses to these demands were to specify union roles in creating 
environment-industry networks. In spite of the fact that these three innovations 
were chosen for their qualities as exemplars, the substitution processes turned 
out to be very drawn out in time. Coatings containing mercury were, for 
instance, still big Swedish export articles in the mid-eighties.  

The three other cases on which I draw here are even today known as success 
stories: 
The Suburban eco-commune case has roots in the eco-commune tradition of the 
1970's and -80's. It is special, however, in that the plans very rapidly 
materialised and that the eco-commune is at 12 minute's commuter train 
distance from central Stockholm.5  

The Sustainable IT case deals with how a small development unit of a Swedish 
Trade Union Federation - TCO - has been able to exert a major influence on the 
global IT environment. Most visibly this has been done through the 
environmental labels TCO 92 through to TCO 03. The work done by TCO has 
been heralded as an exemplar both by influential business analysts and by 
union leaders.6 The General Secretary of the ICFTU (the International 

                                                 
3 There was no conceptual agreement at that time.  

The fact that terminology didn't coalesce until recently can also be seen in this paper where I 
sometimes use enviro-innovation and sometimes sustainable innovation. In some historical 
accounts I find this reasonable. 

4 The concept thought styles I have got indirectly from Fleck (1979[1935]) and directly from 
{Odhnoff and von Otter (1987)}. 
Ref.'s that are marked with {...} are in Scandinavian languages. 

5 {Svane & Wijkmark (2002)}, Botta 1999.  
6 The influential business analyst is Stephen D. Moore in The Wall Street Journal 1994-06-27: 

Making It Friendly.  
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Confederation of Free Trade Unions) at "RIO+5" (UNGASS - the United 
Nations General Assembly Special Session) mentioned the work as exemplary 
for a new and proactive role for unions in environmental work.7 The roots in 
the 1970's - in fragmented female white-collar work - are, however, often 
overlooked. 

The case of low-chlorine paper bleaching, finally, is often mentioned as the break-
through for eco labels and 

some people in the Swedish environmental movement have called (the case of 
low-chlorine paper bleaching), the movement's most spectacular success: the 
dramatic reduction of the use of chlorine to bleach paper products in the late 
1980's. During the period between 1975 and 1990 emissions of organic chlorine 
compounds (AOX) decreased by approximately 80 per cent.8 

Also in this case there is a need of antedating the birth of the demand and dig 
into the complexities of the demand shaping in order to draw well balanced 
policy conclusions. The author quoted agrees in this. 

 

In the rest of this introduction, where I briefly present sections 2 to 7, I hope to 
also somewhat clarify my reasons for interweaving the three stories of the 
societal conditions, the tools for understanding and the cases to be understood: 
In section 2, "Old dreams about an Enviro-industry complex", I will try to call 
forth a "modernity-saving" thought-style from the 1960's/70's. Those who 
adhered to this style accepted a lot of the critique against Modernity - for 
instance that it had led to fragmented work and environmental degradation. 
They, however, maintained that S&T (Science and Technology) could become a 
part of the solution rather than an essential part of the problem. The thought 
style called forth was international in scope. It could, however, be argued that 
the Swedish society, of that time, had an exceptionally fertile ground for 
merging advanced environmental demands with sophisticated industrial 
technology. Be that as it may; the thought-style was more common in Sweden 
than in most other countries.9 

In section 3, "Examples of users nurturing innovations", I start of by mentioning 
some cases in Swedish meso-economic history that can be used when arguing 
that there was a fertile soil for sophisticated user <-> producer co-operation in 
Sweden and that this could be fruitful for rearing innovations. 

In describing my cases of sustainable innovation I often use the word tenacity. 
My aim is to simultaneously draw attention to two features of the cases that 
could be seen as opposites but that both might make them unattractive in 
consultancy-style reports arguing for management attention to sustainability 
opportunities. The two features are the negative and the positive side of the 

                                                 
7 Jordan (97).  
8 Berkow 2001. See also Bryntse 1990. 
9 Compare Jamison (90).  



tenacity. The negative aspect is that many radical sustainable innovation 
processes have been drawn out in time. The positive aspect of the cases I've 
focused on is that the stake-holders and especially those among them that I call 
new demand shapers and also the enviro-progressive firms responding to the 
challenges, have shown a kind of tenacity that verge on stubbornness. 

In section 4, "Tenacity of radical innovations", I start with a history of the 
concept (radical) innovation. A rationale for, at times, diving into histories of 
concepts, is that there are "hidden agendas" for a lot of concepts. The pair of 
concepts innovation - entrepreneur is a case in point. The legacy of Schumpeter 
points very much to producer-led innovation. The agenda wasn't hidden in 
Schumpeter's own work: 

"... innovations in the economic system do not as a rule take place in such a way 
that first new wants arise spontaneously in consumers and then the productive 
apparatus swings round through their pressure. We do not deny the presence 
of this nexus. It is, however, the producer who as a rule initiates economic 
change, and consumers are educated by him if necessary; they are as it were, 
taught to want new things ..."10 

A bias, among economists, against user-led innovation, however, became very 
strong, and almost hidden, when the originally fluid concepts of Schumpeter 
coalesced. 

My main theme in section 4 is tenacious features of radical innovation processes in 
general. My first studies of this more general phenomenon were made in order 
to "control for" a possible misreading of my cases, and my pick of those cases, 
that might have led me to the assertion that enviro-innovations are especially 
tenacious. Stated in extreme brevity my conclusion was that the class of enviro-
innovations that I was looking at was radical in a special sense. The innovations 
that I looked at turned out to be rather mundane both from a technological and 
from an economic (at least in the short run) point of view. The radical features 
had mainly to do with the demand shaping. The demand shaping process often 
preceded the techno-economic innovations by decades.  

My impression when comparing my cases with radical innovation processes in 
general led me to construct the model briefly hinted at in section 5 "Demand 
shaping as a mirror image of technological innovation". New demand shapers 
play a somewhat similar role on the "demand side" of innovations as do the 
entrepreneurs/champions on the "supply side" in Schumpeterian/Schonian 
techno-economic-centred innovation literature.11 

Section 6, "Some points to consider for new demand shapers", illustrates my 
own driving force for developing a protomodel for protomarkets that are the 
breeding grounds for sustainable innovations. The new demand shapers that 
are often needed as mothers of sustainable innovations face a lot of problems. I 

                                                 
10 Schumpeter (1934[1911]) p. 65. 
11 Donald Schon's champion has a role somewhat similar to Schumpeter's entrepreneur when 

innovation is large-company dominated. See below for ref.'s. 
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want the new demand shapers of the future to see the problems as challenges 
to be overcome. Even when my intended audience doesn't consist of new 
demand shapers in spe but of other potential actors in networks for sustainable 
innovation I think it's important to explain some of the complexities of demand 
shaping.  

Section 7 - the last one - deals with "The eventual need for a dominant 
demand". This is really also a point to consider for new demand shapers, but it 
is so critical that it merits a section of its own. This is the stage in the demand 
shaping process where many promising sustainable innovations fail or at least 
are postponed for a long time. A main theme in the section is that the dominant 
demand can come in many forms and that we thus must move beyond the 
simple market vs. state regulation dichotomy. I finally remind about the 
connections between the demand shaping model and the belief in a new type of 
welfare state. 

One final note before entering into old dreams. Glimpses of "my own" 
empirical foundations of the suggested concepts will be found at the end of 
sections 3 and 5. Most overt use of my cases I, however, make in sections 6 and 
7. The reader who might want to wait with getting the genesis of the suggested 
concepts because of a keener interest in the results of their use are thus referred 
to those parts of the paper. In spite of my attempts to interweave there's often a 
lack of "balance" between the warp (conceptual development) and woof (cases). 
This note is meant both as a reading advice and a caveat about the readability 
of this rather condensed version of the demand shaping model.12 

2) Old dreams about an Enviro-industry complex - 
or why the "1968 version" of Innovating for 
Sustainability failed 

My reasons for starting this paper with calling forth thought styles of the past 
are at least three-fold: Firstly - as mentioned above - it is often easier to 
reconceptualize when influences of the concept-forming period are known. 
Secondly - and more specific for this section of my paper - I see important 
similarities between a present international discourse on Sustainable 
Innovation in a globalising world and a North European discourse in the 1970's 
about environmental modernisation.13 This North European discourse was an 
essential breeding ground for the cases of sustainable innovation which form 
the empirical bases of this paper.  

                                                 
12 Most of the cases in full and most of the history-of-thought-reasons for the concepts are only 

available in Swedish. The Sustainable IT case, however, is available in English. 
13 See especially Jamison (90) but also Young (92[90]) for periodisations of environmental 

discourses. 



A third reason, for starting in thought styles, is strongly related to the second 
reason in that I want us to learn from parallels between our days and the 
aftermath of 1968. Here, however, it concerns learning from academic 
treatments of how big changes in socio-economic systems or in attitudes of 
modernity, that are deemed necessary to "save the earth" (ecologically and 
socially). 

Even if my reasons are broad I have to narrow down a great deal when calling 
forth the "modernity-saving" thought-style. I will quote two fathers of modern 
meso-economic innovation thinking and a more overtly critical mother: 
Christopher Freeman's book The Economics of Industrial Innovation  first 
appeared in the 1960's. It was a sophisticated synthesis of the state of the art in 
economic research dealing with Industrial Innovation partly based on 
Freeman's own important contributions. In the concluding remarks of the 1974 
edition, of what had by then become a widely read textbook, he mirrors the 
spirit of those days: 

"subtle change in public opinion and social values, and the emergence of new 
problems ... The main questions raised in these debates was not so much the 
competence of science and technology to achieve social goals, but the priorities 
and the values which determine those goals." 

Freeman thought that the full potential of the 'Science and Technology'-system 
wasn't used:  

"Science and technology are already contributing to the solution of many 
environmental, development and welfare problems, and they are certainly 
capable of meeting much greater demands."14 

Given Christopher Freeman's biography it is clear that he would welcome such 
greater demands. 

 
On the other side of the Atlantic, an important critic and developer of the 
thinking on innovation was Nathan Rosenberg.15 Articles that have inspired me 
a lot include "Problems in the economist's conceptualisation of technological 
innovation" and "Factors affecting the diffusion of technology".16 For a group of 
Danish researchers, that will surface later in this paper, Nathan Rosenberg's 
founding work for studies of user <-> producer relations have been especially 
important.17 Here, however, I want to stress the fact that Nathan Rosenberg too 
can high-light the spirit of the early 70's: 

"It seems fair to say that one of our greatest collective failures concerning 
technology has been our failure to direct research into the development of new 
technologies which would contribute to the solution of pressing urban and 

                                                 
14 Freeman (74) s. 294 ff. 
15 Nathan Rosenberg is still active and is - i.a. an important consultant to Swedish R&D policy 

forming agencies such as Vinnova. 
16 In Rosenberg (1976).  
17 Important work by the Danish IKE-group was presented in Lundvall (1985). 
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ecological problems. This, it seems to me, is a major factor in the recent 
disillusionment with both technology and economic growth."18 

My third witness of the spirit of the 70's, when it comes to reactions to 
technology critique, by social scientists that were defending modernity, but that 
also showed a sensitivity to the critique, is Emma Rotschild. She was invited by 
'the Rich Man's Club' OECD to comment on a report Technical change and 
economic policy aiming at summarising the international debate on technology 
policy: 

"...research, in its present form, is out of joint with the economies of the 80's. 
A serious effort of reconstruction must therefore depend on innovation of a new 
sort. ... The essential objective is not more, but different innovation. This will in 
turn involve changes in the organisation and diffusion of technology. ... (To 
illustrate:) A policy for innovation in medicine and prevention, ... should 
involve patients, health workers, community groups."19  

In order to understand the thought pattern which I have termed "Old dreams 
about an Enviro-industry complex" it is necessary to combine the idea called 
forth above - science should respond creatively to the demands of the late 60's - 
with another thought pattern. I'm referring to an idea extensively developed by 
the figure-head of neo-classical economics Alfred Marshall and referred to by 
him as "Industrial Districts".20 In table 1 - ”Beloved kid has many names” I have 
assembled a number of important 20th Century + thinkers who differ widely in 
many respects but who share an interest in the positive sum game that can 
result when buyers <-> sellers or users <-> producers interact creatively in the 
setting of a geographical, industrial or virtual agglomeration.  

 

Table 1: ”Beloved kid has many names” 

A. Marshall Industrial districts 
 
F. Peroux Pôle de croissance 
 
G. Myrdal Virtuous circles 
 
E. Dahmén Development blocs 
 
A. Hirschman Forward and backward linkages 
 
M. Moos/  
(D. Eisenhower) 

(Military) Industrial complexes 

                                                 
18 Rosenberg (76) s. 223. 
19 {Jensen (1983)} p. 1 quoting Rotschild(1980). 
20 Discussed in {Laestadius 1992}.   



 
A. Janik& S. Toulmin Creative environments 
 
Danish IKE/ 
B.Å. Lundvall 

Innovation in verticals 

 
M. Porter Clusters 
 
M. Bienefeld Horatio Alger of 1980s 

 
Besides the first row I shall here only comment on two more of the entries in 
the table: At row 6 I have placed the concept "(military) industrial complex" a 
term inspired by the military historian Malcolm Moos.21 The (derogatory) 
concept military industrial complex became world famous when picked up by the 
US president in the 1950's. When social scientists who were friends of the 
welfare state witnessed the mounting attacks of the 1970's - on public 
expenditure for socioeconomical infrastructure such as public education etc. - 
they criticised "military Keynesianism" as a fiscal tool and military industrial 
complexes as an innovation tool. The alternative in the latter area was 
sometimes discussed in terms of creating a Welfare industrial complex. Hence the 
concept Enviro-industrial complex which could be seen as a subset of a Welfare 
industrial complex.22 

On row 10 in the table ”Beloved kid has many names” I have placed Manfred 
Bienefeld's term the "Horatio Alger of 1980s". This facetious way of referring to 
the proliferating hopes for regional or sectorial systems of innovation was 
coined by Bienefeld after he had himself worked for the Green Industry 
Program initiated by the left liberal Ontario Canada government of the early 
1990's. I imagine that his purpose was to somewhat chill over-idealistic hopes 
for Enviro-industrial complexes.23 

Unseen demand shaping as a clue to the failure 
In concluding this section I, of course, have to back down from the promise of 
the second part of the headline "why the "1968 version" of Innovating for 
Sustainability failed". That's too big a subject. A part of an answer, at the 
political level, however, has to do with the lack of encouragement, and even 
outright undermining, of those protomarkets where a multitude of new demand 
shapers and enviro-progressive firms met.. At worst the development of those 
protomarkets were seen as threats by big business and big govenment alike. At 
the academic level, a part of an answer is that there was a lack of interst in how 
                                                 
21 Personal communication. (by  ... at an S&T history conference in Norrkoping  April 2002). 
22 Mahon, Rianne 199X. 
23 Bienefeld (1996). 
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social processes of demand shaping interacted with techno-economic innovation 
processes. 

3) Examples of users nurturing innovations 
Table 2 highlights the Swedish heritage of creative users nurturing innovations 
rather than the "spirit of the times" referred to in the preceding section. One 
aim of the table is to tie my contribution to the management of innovation 
debates of that time on subjects such as Technology procurement as a special form 
of buyer-seller interaction in industrial marketing. The theme mentioned was the 
title of a paper by Ove Granstrand in 1984. Granstrand is an important 
innovator in the academic area covering the intersection between technology 
and innovation. He belongs to the second generation of Economists who 
questioned the bias of producer-led innovation (On my own responsibility I 
name Christopher Freeman's generation the first one - see section 2). When 
creative user <-> producer relations were discussed in this thought collective, 
one often pointed to examples such as MINING INDUSTRY <-> MINING 
EQUIPMENT INDUSTRY and TELECOM BOARD <-> TELECOM INDUSTRY.  

Table 2 - Creative Users nurturing Swedish Innovations 
 USER <-> PRODUCING INDUSTRY 

(Innovative Producer/ Innovation 
in brackets) 

 

1) MINING IND. <-> MINING EQUIPM. 
(Sandvik / Tungsten Carbide 

Drilling) 

 

2) TELECOM BOARD  <-> TELECOM (Ericsson /AXE) 

 

3) DAIRY INDUSTRY 
(Peasant's coop) 

<-> DAIRY EQUIPM. (Alfa Laval) 

 

4) MOVEMENT FOR 
DISABLED 

<-> ELECTRO-ENGINEER. 
(Philips/Mobility aid equipm.) 

 

5) PAINTER'S UNION <-> PAINTS PRODUCERS 
(Nordsjö/Low Risk Paints) 

 
NOTE: Progressively harder for "producer-biased" writers to include in 
analysis. 
(See the main text for sources) 



 
A second function of table 2 is to theoretically prepare for the concept New 
demand shapers. The downward progression in table 2 is that for each step 
between user <-> producer pairs the "distance of rationalities" between users 
and producers becomes greater. The language forming dialogues that are 
prerequisites for creative interaction are thus more and more hard to establish. 
At the third row I have placed DAIRY INDUSTRY <-> DAIRY EQUIPMENT 
INDUSTRY. That case was, from a Danish perspective, studied in depth by the 
Danish IKE-group led by Bengt-Åke Lundvall - also in the early 1980's.24 

At the fourth row I have placed MOVEMENT FOR DISABLED <-> MOBILITY 
AID EQUIPMENT. Parts of that user <-> producer co-operation was in fact 
inspired by a Welfare industrial complex vision and supported by the Swedish 
technology policy agency of that time - NUTEK. That part has been studied by 
Hans Glimell when he worked in the "Swedish National Audit Office" (RRV) in 
the early 1980's.25 

This brings me to row 5 where I've placed the user <-> producer pair of one of 
my own cases of sustainable innovation: PAINTER'S UNION <-> PAINTS 
PRODUCERS. The chain of user <-> producer relations of course consists of 
many more links than two. The producers in one link (i.e. paint manufacturer) 
can be the user in the next one (i.e. paint manufacturer demanding from 
specialty chemical's firms that they invent BINDERS that can be used for LOW 
RISK PAINTS). Rarely do the painter who - often under stressed working 
conditions - apply the paints, come in direct contact with the chemical 
engineers who develop new binders. The "distances of rationalities" might 
become very great.  

In table 3 - "Users coming out of the haze?" I repeat the message of table 2 in 
more general terms. In order to question the Schumpeterian tradition of 
producer-led innovation I there metaphorically present a group of siblings who 
also want to participate in the conception of innovations.  

Table 3) Users coming out of the haze? 
Four user types, in user<->producer relations, progressively harder for 
"producer-biased" writers to include in analysis: 
1) Big brother is the technologically experienced user company (studied by 
Christopher Freeman) 

2) The next-to-oldest brother is a technologically sophisticated government 
agency (studied by Ove Granstrand) 

                                                 
24 See Lundvall (1985) quoted above.  
25 {Glimell /RRV/(1983)}. RRV was the Swedish acronym for the "Swedish National Audit 

Office" at that time. 
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3) The third sibling - the oldest sister - is an unsophisticated user with some 
kind of established relation to a technology producer (studied by Danish IKE) 

4) The youngest sister has been the hardest to discern for economic analysts. 
She might "consist of" fragmented individuals who are not used to articulate 
themselves and who - especially during the high tide of Modernity - were seen 
as laggards.26 Seldom studied in interaction with innovation "providers". 
(Suggested, however, in a study by Jan Odhnoff in the 1960's) 

Progressing downwards in age (into the haze) the siblings (types of users) have 
been more and more hard to discern for mainstream economic analysts of 
innovation. Since I've already alluded to the three oldest siblings in the text 
above I'll just briefly mention the youngest sister.27 In the late 1960's Jan 
Odhnoff mentioned her problems of being seen and taken seriously by 
potential 'innovation providers'.28 The romantics, artisans, traditional farmers, 
fragmented consumers etc., whom I depicted as a young girl, have been hard to 
imagine as potential partners in innovation-preparing dialogues. It is in relation 
to users of this type that the idea of producer-led innovation has been most 
sticky. 

In table 4 I present user proactivity in yet a third way. Here the entries in the 
left-hand column are the 6 cases that mainly influence me in this presentation 
of demand shaping for sustainability. The entries in the second column are vital 
demand shapers in the respective cases. In the third column you find a fuzzy 
date of the "first" vital intervention of the respective demand shaper.  

Anyone familiar with the discourse on SCOT (Social Construction of 
Technology) is aware of the problems of finding the social constructor of a new 
technology.29 In my research on the cases I've therefore drawn actor maps and 
also tried to reconstruct the times of intervention of different actors. Here I, 
however, want to emphasize actors who at the same time played vital roles in 
early stages, have a strong sustainability interest (ecological or social) and who 
are relatively new to techno-economic innovation. These criteria, especially the 
last one, have evolved over the time of my research and have been important 
when I have tried to come to grips with the sense of tenacity that I've 
experienced when analysing the cases. 

Table 4) New demand shapers in six cases of sustainable 
innovation 

Case    Vital demand shaper  Early intervention 

                                                 
26 For the usage of the term laggard to which I refer see Rogers and Shoemaker (71[62]). 
27 Thanks Mikael Wiehe for the image of this frightened but brave young lady. 
28 {Odhnoff (1969)}.  
29 See for instance Wiebe et al (ed.) 1987. 



mercury-free coatings for 
seeds 

Amateur ornithologists and 
Boundary-crossing scientists 

≈1950's 

 

water-based paints for 
woodwork 

Male painters facing work 
hazards 

Early 1970's 

 

enviro-friendly cutting 
fluids  

Male metal workers facing work 
hazards 

Late 1970's 

 

Suburban eco-commune  Green professionals in need of 
housing 

Late 1980's 

 

Sustainable IT Fragmented female workers in 
white collar union feder. 

1970's 

 

low-chlorine paper 
bleaching 

Green academics Early 1980's 

 

I'll briefly exemplify the tenacity with the water-based paints case. Here's a 
stenography version of "the" time pattern up till the mid 1980's: 
1930 Right to refuse contract signed  

(non purified therpentine) 

1955 Agreement on risk classification system between paint 
manufacturers, painting firms and painters 

1968-71 Painter's report I and II in Denmark. (By medical students and 
painters): 50% of painters suffering from extreme fatigue or 
headaches 

early 70s Lousy water based paints introduced 

1974 Stormy Painter's Union congress in Sweden. Employers fear that 
recruitment will be jeopardized 

late 70s Culmination of attention on work environment. Stricter scientific 
evidence from occupational medicine. More serious development 
efforts by paint producing firms 

1980   The victims get organized  

Denmark 1982  Regulation forcing use of least dangerous product 

Sweden 1986   Contract phasing out solvent-based paints 
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Germany mid-80s  Danish and Swedish critique of solvent-based paints 
   referred to as "Scandinavian Syndrome" 

 

Those painters who tried to safeguard the artisan qualities of the painter's 
occupation - including having a say in the formulation of paints - certainly 
showed tenacity. So did the different practitioners of occupational medicine. 
And the paint manufacturers which hesitated in launching lousy water based 
paints as an easy answer to the criticism. An encouraging side result, of the 
competencies built during the process, was that the companies, responding to 
the demands, later on became successful in developing eco-friendly paints. So 
there's a lot to note at the positive side of the tenacity. 

On the negative side - that the processes were drawn out in time - I need not 
say a lot. Had the less harmful paints and more healthy work practices been 
introduced two decades earlier thousands of brain injuries could have been 
avoided. 

4) Tenacity of radical innovations  
"If we consider the various innovations discussed ... it is difficult to think of any 
which worked out as originally expected. The gestation period was often far 
longer than the pioneers had anticipated  (PVC, ammonia, TV, synthetic rubber, 
catalytic cracking, ...) and the development costs were frequently very much 
higher ... (This) is surprising only to those who believe that some new project 
evaluation technique ... would resolve the difficulties which are inherent in the very 
nature of innovation itself.30 

There are at least two reasons for using the quote about mistaken anticipations 
to introduce this section and further comment on why I use the word tenacity. 
Firstly it brings up the long gestation periods which (my) cases of sustainable 
innovation share with radical innovations in general. Secondly it introduces the 
enigmatic nature of (radical) innovation. To delve into the enigmas of 
innovation concepts can - to my mind - provide very useful clues to how and 
why innovations are handled and mishandled in the way they are. 

In Schumpeter's path breaking work of 1911 you can discern a creative tension 
between rational and romantic world views: 

”... also in economic life action must be taken without working out all the 
details of what is to be done. Here the success of everything depends upon 
intuition, the capacity of seeing things in a way which afterwards proves to be 
true, even though it cannot be established at the moment ..."31 

The innovator/entrepreneur must be able to go beyond market rationality in 
order to ”swim against the stream”. Market rationality is my own concept that I 

                                                 
30 Freeman (74) pp. 234 . (Italics added).  
31 Schumpeter (34[1911]) p. 85. (Italics added).  



contrast to transformational rationality. Transformational rationality is needed 
from the entrepreneur, when she evaluates the advantages that might 
materialise in the future. The advantages concerned are those that might arise 
once preferences, resources and technologies, and thus prices, - have changed. 
Even though the concepts are my own the distinction is partly inspired by the 
leap that Schumpeter makes when moving from analysing the circular flow of 
neo-classical economies to analysing "The fundamental phenomenon of 
Economic development". 32 

Schumpeter's concept creative destruction captures another important tension. 
Innovation is both attractive and threatening.  

The tensions have survived into our days but you sometimes need a bit of 
digging - for instance in terminology - in order to see it: Schumpeter is arguably 
the most influential economist in shaping Business School teachings on 
innovation. The central subject in this area has the name Management of 
Innovation. That name is a Contradictio in Adjecto (contradiction in terms) if you 
accept Schumpeter's terminology. Because one of the ways in which he 
describes his position on innovation is by contrasting ”two types of individuals: 
mere managers and entrepreneurs.”33 In Schumpeter's view you can't manage 
Innovation.  

The concept Management of Innovation can be seen as one sign of a very 
understandable - but sometimes short-sighted - taming of innovation. Taming 
in the sense of focusing on those aspects that, from a management perspective 
are desirable/calculable, while referring the threatening aspects to footnotes. A 
second sign that most of us have this taming instinct might be that we put the 
non-calculable innovations into a special box called radical innovation. Even 
our way of subdividing the innovative process into consecutive steps called 
invention, innovation and dominant design have a normative aspect of taming 
since we often only accept openness in the earlier steps. 

A treatment of innovation that can be understood as a fourth sign of taming is 
describing the radical/non-calculable innovation as something that is 
disappearing with time. The innovation literature - especially that which dates 
from the zenith of Modernity (≈ 1950 - 1970) - abounds with predictions of an 
accelerating pace of innovation partly related to a general rationalisation of 
society. Schumpeter believed in a version of this trend but feared it. Freeman 
was also heavily influenced by this view but started to doubt in the seventies. 
He reports a finding that surprised an influential research team that worked 
with him: 

"... development lead-time was not strongly correlated with success. ... 
The absence of any evidence of a shorter development stage associated with 
success provides support for those who have argued that hardware 

                                                 
32 "The fundamental phenomenon of Economic development" is the title of the famous Ch. 2 in 

Schumpeter (34[1911]). 
33 Schumpeter (34[1911]) p.82. 
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development is a gestation process akin to animal reproduction in that it cannot 
easily be artificially shortened."34 

Rosenberg together with Kline issued another warning: 

"There is  ... what can be called a 'false summit' effect. When one climbs a 
mountain, one sees ahead what appears to be the top of the mountain, but over 
and over again it is not the summit... When one does innovation, much the 
same effect often occurs. One starts with problem A. It looks initially as if 
solving problem A will get the job done. But when one finds a solution for A, it 
is only to discover that problem B lies hidden behind A. Moreover behind B lies 
C, and so on... The true summit, the end of the task, when the device meets all 
the specified criteria, is seldom visible long in advance. Since good innovators 
are optimists, virtually by definition, there is a tendency to underestimate the 
number of tasks that must be solved and hence also the time and costs."35 

An exaggerated belief in the possibilities to calculate the time needed creates 
many conflicts: 

"In addition, the 'false summit' effect makes tight planning of timetables very 
difficult, and in truly radical innovation probably counterproductive. 
Experienced personnel usually recognize that the 'false summit' effect is a major 
contributor to conflicts between innovators and management and investors in 
innovative projects."36 

There's a progression from Schumpeter's Innovation to Freeman's Radical 
Innovation to Kline and Rosenberg's Truly Radical Innovation. In the second part 
of the Kline and Rosenberg quote there's also a personification of one of the 
tensions: The romantic innovators versus the rationalistic managers/investors. 
I'll return to that later on. 

Here, however I will use the metaphor mountain climbing in another way than 
that which I think was intended by the coiners of the metaphor. I will contrast 
the expressions height of innovation and radicalness of innovation in order to 
understand what radicalness of innovation can mean. To do that I also need to 
introduce a distinction between economically radical innovations and 
technologically radical innovations.  

"... it is a serious mistake (increasingly common in societies that have a growing 
preoccupation with high technology industries) to equate economically 
important innovations with that subset associated with sophisticated 
technologies. One of the most significant productivity improvements in the 
transport sector since World War II has derived from an innovation of almost 
embarrassing technological simplicity – containerization."37 

                                                 
34 Freeman (74) p. 188. 
35 Kline and Rosenberg (86) p. 297. 
36 Kline and Rosenberg (86) p. 298. (italics added).  
37 Kline and Rosenberg (86) p. 278.   

I can illustrate the grading of innovation by scientific value by quoting the  definitions used 
by the influential innovation think tank SPRU (Science Policy Research Unit): 
"Radical ... innovations: The most important ... innovations, which may typically require a 



The - maybe counterintuitive - point that I want to arrive at, by combining what 
I draw from those quotes and observations from my cases, is that the 
usefulness of the adjective radical, in the concept radical innovation, is its 
ambiguity. 

When I look at anyone of my cases of sustainable innovation from different 
perspectives my sense of speed and importance varies according to what context 
I put the case in. If I for instance look at my water-based paints case from the 
point of view of technological developments in macromolecular chemistry, I 
see a rather small step, very drawn out in time. That's not the kind of slowness 
or tenacity that interests me specifically. "Measured" from an economic angle - 
for instance by looking at how the market for "high-" and "low-risk" paints 
shrunk and expanded respectively, I sense a somewhat more important 
innovation - but still far from impressive. It's when I view the transformations 
among users that I see really dramatic things happening. For instance 
concerning the painters self-respect as artisans, their attitude towards the trade-
off between risk and wage-rates, their sense of ability to influence the 
development of the materials and tools used in their trade etc. 

My conclusion from this example I view as a version of the Kline and 
Rosenberg argument that an innovation can be important economically even 
though its rather mundane technologically. The difference is that I introduce a 
third kind of importance or radicalness - radicalness in demand shaping. 

And that brings me back to the contrast between height and radicalness of an 
innovation. I don't think I'm alone in having a hard time in getting out of the 
grip of a uni-dimensional image of what characterises a path-breaking 
innovation:  
To use the metaphor mountain climbing for my purposes I suggest that we easily 
equate path-breaking with reaching a summit of high altitude. And the faster 
the better. It's often, not what you experienced while climbing, or the number 
of rare species that you discovered and treated kindly, that counts.  

If we're really outsiders to mountain climbing we can even fall into the trap of 
"explaining" the long time it took to reach the high altitude by the fact that the 
climber had to climb a long distance (many meters). Both the numerator and 
the denominator are big numbers. The tenacity - in both senses that I use - will 
disappear. 

Through this play with images I hope to have achieved two goals:  
My first goal is to guard against the two extremes of the "axis between 
unidimensionality and irreducible multidimensionality". Anyone who has tried 

                                                                                                                                               
new textbook to describe them, may give rise to a change of technique  in one or more 
branches of industry, or may themselves give rise to one or more new branches of industry. 
Major ... innovations: The next most important ... innovations, which may typically give rise 
to new products and new processes in existing branches of industry, to many new patents 
and to new chapters in revised editions of existing texts on technology." [Freeman et al. (82) p. 
201]. (italics added). 
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to make a meaningful presentation of a serious LCA knows the problem.38 In 
my context here unidimensionality stands for the desire to present one measure 
of the "height" of an innovation. Irreducible multidimensionality here stands for 
giving up the frustration over the slow advances in sustainability (the negative 
side of the tenacity) because it's impossible to arrive at meaningful agreements 
on what could constitute path breaking advances towards sustainability.39 

Since I think that the adjective radical - after this play with images - can help us 
to keep, both the ambiguity and the remaining sense of purpose, in mind, I'll 
happily continue to use the expression radical innovation. 

I also hope to have reached my other goal with the play: To open up for demand 
shaping as an important dimension in radical sustainable innovation. 

5) Demand shaping as a mirror image of 
technological innovation 

My image, after having studied a number of sustainable innovation processes, 
was thus that the radical trait, of the class of sustainable innovations that had 
caught my attention, was the demand shaping aspect rather than the 
technological or organisational aspect. That incited me to pay special attention 
to traits that could be perceived as elements of a model of ”New demand 
shapers” in sustainable innovation processes.  

When sketching the proto-model that emerged I was greatly aided by the 
seeming pattern similarities between techno/organisational innovation 
processes and demand shaping processes. In order to simultaneously stress the 
similarities and differences I use the word mirroring since a mirror image have 
both similarities and crucial differences when compared with the object 
mirrored.40  

                                                 
38 When LCA's are discussed in business circles you can sometimes hear a request for a single 

measure, with which to present the result of the analysis. One way of doing this is to present 
a monetary value for the enviro-costs of a product. In this way an environmental comparison 
between two ways of distributing - for instance soft drinks - could yield a clear-cut result. 
This is an example of unidimensionality in the LCA case. Those who claim that there's an 
irreducible multidimensionality argue that it's meaningless to reduce factors such as CO2 
emissions, noise, extinction of birds etc. into one measure because you thereby hide a lot of 
value judgements. The solution to this problem favoured by many serious analysts is that the 
dimensions are bundled  so that we arrive at a few "broad" dimensions such as climate effects 
etc. With a sound judgement we can find a good point between the two extremes of the "axis 
between unidimensionality and irreducible multidimensionality".  

39 The three bundles of radicalness of innovation that I suggest here are technico/scientific 
radicalness, economic radicalness and demand shaping radicalness. 

40 To my great pleasure the idea to use mirroring in analysing radical innovation has also been 
taken up in a rather different context. In DTM and Gigabit Ethernet - the dualism of prototype 
and protomarket in early-stage technology innovation Olov Schagerlund used another "mirror" to 
analyse why a technological invention made in a Californian industrial context was more 



Three mirror concepts 
My concept dominant demand might be a good starting point when explaining 
the mirroring. Dominant demand mirrors the established concept 'dominant 
design'. This is an often used term in subjects such as Management of 
innovation and History of technology. It refers to the phase in the history of an 
innovation when the innovation 'crystallises' i.e. when "all" railways start to 
have the same track gauge or all typewriters use "qwerty".41 It is significant in 
many respects - some of them economical in nature: Dominant design often 
signals a drastic widening of the market (ketchup effect), a concentration of the 
industry, and changes in the nature of competencies prioritised in the firms of 
the industry. 

My mirror image - dominant demand - refers to the phase in the history of a 
social or sustainable innovation when a coalition of demand shapers and other 
actors on the "demand side" agree (by law, contract, scientific consensus, 
credible labelling or otherwise) that a technical/organisational response to a 
demand for a sustainable solution (in the abstract sense) is good enough so that 
it shall be rewarded by making the market coalesce. 

The concept dominant demand might be made somewhat more comprehensible 
by referring to the work of the MIT-based scholar Nicholas Ashford. In defence 
of the spirit that led to the stricter US regulations of the 1970's concerning the 
natural environment he discussed what in my terminology would be called 
'attempts to create a Dominant demand via regulation. Ashford argued for 
changes in the regulatory process instead of a general weakening of Regulation. 
Changes were needed inter alia because in the form Regulation then had, the 
effects were unfavourable to small innovative firms: 

"These effects derive principally from the following factors: The ability of large 
firms to monitor or influence the political and legal climate; the economies of 
scale in compliance that large firms may enjoy; and the disproportionate 
emphasis these regulations place on new as opposed to existing products."42 

With more enlightened forms of regulation the opposite effects could be 
reached: 

"...when regulations have effectively challenged the technological status quo, 
these (small, new or specialty) firms often make best use of the opportunity to 
introduce new, innovative, and socially desirable products."43 

The actors and processes involved in the informal stimuli preceding the rule 
making (preceding what in my terminology would be called Dominant 
demand) as well as those involved in the formal rule making are thus key to 

                                                                                                                                               
successful than one made in a Swedish industrial context in spite of the Swedish invention - 
DTM - being more radical from a technological point of view. (Schagerlund 1998).  

41 See Wiebe et al (ed.) 1987. 
42 Ashford and Heaton (83) p. 153. 
43 Ashford and Heaton (83) p. 157. 
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the technological dynamics and thus to the potential also for economically 
dynamic green networking. 

 
Another proto-concept ( i.e. a concept that I suggest here but that isn't ripe for 
crystallisation) born out of the mirroring is demand birth which would be the 
mirror image of technical invention. Part of the background to this suggested 
mirror concept is an exercise that is often stressed by the textbooks in 
Management of Innovation. I'm here referring to the strict distinction being 
made between invention and innovation. Technical invention often means a 
technical artefact not thought of before whereas a technical innovation often 
means that subset of inventions that reach the market and gets economically 
significant. However, the word innovation often refers to the whole process 
from original idea, through the inventive stage, further on to the innovative 
stage and also including the following diffusion stage. Through those different 
meanings the distinctions often get blurred. 44 

One reason why those seemingly definitional matters are important to me is 
that the blur is a consequence of the intricate character of historical innovation 
processes and not due to the laziness of researchers. The problems get 
highlighted when you try to answer Rosenberg's question "How slow is slow?" 
(referring to diffusion processes) and when discussing matters such as whether 
innovation processes are shorter today than historically.45 

When demand shaping is analysed it is likewise of the essence to get nuanced 
pictures of the different phases. Take the water-based paints case. If you are 
working with Occupational Medicine in Sweden you might focus on the work 
done by your professional group and convey the image that the demand birth 
took place sometime in the late 1970's.46 If you were a young Danish painter or 
medical student some time in the late 1960's you might be just as certain of the 
decisive influence of the student-worker alliances of the late 1960's.47 The 
interpretation of why the water-based paints were a success in health terms will 
differ quite a lot according to where the stress is put i.e. what your judgement 
is as to the time of the demand birth. The judgement is often hard to do since 
some demand shapers are much more prone to write their picture of the 
demand shaping history than others. 

 
I'll end this section with a short note on a third mirroring - that between the 
sustainability advocate / soul of fire within a demand shaping organisation and the 
champion of technological change within an innovating firm. According to 

                                                 
44 See for instance Vedin 1980.  
45 Rosenberg (1976).  
46 {Hogstedt (1982)}. 
47 {Malerrapport (1971)}. By students of occupational medicine (in the STUDENT FRONT) at 

the request of the PAINTER'S UNION Aarhus. 



Maidique the term "champions of technological change" was coined by Donald 
Schon in the early 1960's. 

"the critical role that 'champions' of technological change play within industrial 
organizations has been recognized only during the last two decades. In a 
seminal study Schon found that 'the new idea either finds a champion or dies  ... 
champions of new inventions ... display persistence and courage of heroic 
quality."48 

The Swedish term "eldsjael" (litterally soul of fire) has been used by Philips to 
point to the need for a committed person as a driving force in shop floor 
democratic reorganising. My use is somewhat different. My reason for stressing 
this as a mirror concept here is that my reading of my own cases gives me the 
impression that Schon's dramatic 'finds a champion or dies.' applies in demand 
shaping as well (mutatis mutandis). Another strong reason for the stress on 
sustainability advocates / souls of fire  is that they often lead a precarious life in 
large organisations. Rather than developing this theme here I can hint at the 
pattern by stating that the problems faced by the TCO dev't Unit in the quote 
below introduces a rather common problem for the sustainability advocate / soul 
of fire in demand shaping organisations even if I there refer to a whole unit - not 
to a single individual.  

"I will concentrate on a factor that has to do with the genesis of TCO 92/95 in an 
old organisation harbouring creative new demand shapers. Towards the end of the 
1990s the very success of TCO DU's work and the serendipity that led the unit 
to find untraditional solutions became a threat to the unit's future. The big 
earnings from certifications were just one of the characteristics that made the 
unit stand out from its surroundings. When the attempts to handle the 
dissimilarities led to the formal weakening of the bonds to TCO this brought to 
the fore the risks that the reciprocal learning between the development unit and 
the rest of TCO might be jeopardised if the growing "cultural distance" wasn't 
handled in an enlightened way. 

My earlier studies of substitution processes that developed in relation to creative 
demand shapers and also the developments at two of the TCO-DU partners 
indicate that the "Cuckoo-in-the-nest-problem" is something like a rule. 
Demand shaping is even more internally disruptive than technological 
innovation.49  

Those substitution processes, that develop in relation to creative demand shapers, are in 
my view of central concern to everyone analysing substitution processes related to the 
environment. The reason, why I suggest a special significance when the 
substitution relates to the environment, is that the important substitutes in this 
field challenge cultural patterns in such a fundamental way.  

 

                                                 
48 Maidique (1988) p. 567. (Italics mine of heroic ).   
49 On the subversiveness of technological innovation see Thomas (1994) pp. 235. 
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6) Some points to consider for new demand 
shapers 

In this section I want to start from my assertion that the main radical trait of 
many a sustainable innovation is associated with the demand shaping process. 
If that's correct it can be argued that the creativity, soundness of judgement, 
rewarding ability etc. of the demand shapers are critical for the prospects for 
sustainable innovation. Of course the traits needed (including the ability to 
keep away from pitfalls like the "Cuckoo-in-the-nest-problem") might rest in a 
coalition of demand shapers rather than in a single one. 

The time is not yet ripe for writing the handbook of "The noble art of demand 
shaping". It is, however, definitely time to start thinking systematically about 
the subject. Up till now the balance of the literature is too much in favour of the 
providers rather than the demanders of sustainable innovation. I thus want to 
suggest the following points to consider for new demand shapers: 

Self image of new demand shapers in technological 
development 

One of the consequences of the traditionally weak position of demanders has 
been that they have had self images that are badly suited for creative demand 
shaping. In order to highlight problematic self images I contrast three stylised 
images of demand shapers that can be observed on the Swedish scene: 
The first is the Judge. I get to think of judges when I read Technology 
Evaluations. That genre abounded in the 1970's and was maybe the academic 
answer par excellence to the technology critique that came with the first 
awakening of the modern environmental consciousness. It was international in 
scope. 

The second image is more specific for countries such as Sweden which 
embraced Modernity with all factions of the socio-economic spectrum. It is easy 
to get to think of cheer-leaders when studying how Swedish popular movements 
reacted to certain features of Modernity such as mass-produced housing, time 
studies etc.50 To say this is not to accept all the critique of the way in which the 
products of Modernity were received in Sweden. Some of the criticisms waged 
in the 1980's were just echoes of an international Post Modernity that became 
just s fundamentalist as the Modernity it superseded.51 

This brings me to the third - and by me favoured - possible self-image of the 
"targets of innovation". I favour The New Demand Shaper because I see her as at 
the same time an entrepreneurial counterweight to benevolent social 

                                                 
50 On how Swedish popular movements reacted to mass-produced housing see {Raadberg 

(1997)}. 
51 This position of mine is my rationale for making a quote from Fury a part of the introduction 

to this paper.  



engineering and an alternative to a non-committed or anti-commitment posture 
where it is out of the boundaries for social scientists to have hopes for 
technological or organisational part-solutions for societal tasks such as 
Sustainability.52 

Rewriting Innovation Stories 
Up till now the demand shaping parts of innovation stories have often been 
badly neglected and at best been sketchy. Less so when the early demand 
shapers have been (natural) scientists - more so when they have been male 
artisans and even worse when they were fragmented female office workers.53 
Below I'll just mention two key points about what is needed in order to create 
more useful collective memories of the demanding aspect of sustainable 
innovation. Both have to do with the early - and radical - parts of the stories. 

Call the birth dates into question! 
When the chemist Kirsti Siirala and I interviewed a Godfather of the mercury-
free coatings for seeds he mentioned Rachel Carson's Silent Spring as the starting 
point on the demand side of the process leading up to the innovation.54 We 
noted and accepted this. Only later did we realise that Carson never even 
mentioned the problem of mercury-free coatings for seeds. The demand 
shaping story also started much earlier. For instance with the interplay in the 
1950's between Swedish amateur ornithologists observing the vanishing of the 
bird yellow-bunting and Karl Borg at the State Veterinary Authority.55 

If the technical innovators had known more about the demand shaping story 
and thereby had been imparted with more respect for the competencies of the 
demand shapers - it's likely that the innovation had been done earlier and in 
the long run more successfully. 

Cases of non-acknowledgement of early demand shapers abound in my 
material. My reading of the water-based paints case suggests that the late 1960's 
was the time of the demand birth. That's when medical students and young 
workers - i.a. painters - jointly made "bare-foot-investigations" of health effects 
of solvents.56 

                                                 
52 My preference could also be called neo-modernist or seen as attempting to resurrect the 

Swedish Middle Way. 
53 A valuable account of a demand shaping story where the early demand shapers were 

boundary crossing scientists can be found in Lundgren (1998). Some parts of the Mercury 
case are discussed at pp. 191 in that book. Parts of the Paint's case appear in Sørensen and 
Petersen (95[1993]). 

54 Interview 1985 06 17 with Sune Dahlberg former CEO Cascogard.  
55 {Palmstierna (1972)} and {Thelander & Lundgren (1989)}. 
56 {Malerrapport (1971)}.  
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A third example of important new insights from antedating comes from the 
Sustainable IT case. Here antedating enables us to see the connections to the 
grievances in the 1970's about fragmented white-collar work. 

Take more childhood pictures! 
A major advantage of antedating the birthdates is that the complexities of the 
processes leading up to the demand become clearer. At least that's how I "read" 
the water-based paints case. If you decide that the birth was in the late 1960's you 
have bigger chances to see that an interplay between toxicity of paints, speed-
ups in the building industry, new entrants into the painters trade etc. led to the 
demand. If you on the other hand accept the late 1970's as the birth date you 
might neglect social actors (non-academic, non-professional) and be to 
impressed by the picture painted by the practitioners of occupational medicine. 
The academic competencies might bias not only the story but also the 
suggested remedies/ needed innovations. The toxicity of certain paints might 
become the problem. If you burn for sustainable innovations it's good to see 
both that the water-based paints represent an important step forward and that 
building times still need to be lengthened. In order to make room for such 
complex views more childhood pictures of sustainable innovations are of the 
essence. 

A quite parallel point can be made about the Sustainable IT case: The 
ergonomically well designed work-stations fostered by the demands associated 
with the Sustainable IT case represent huge steps forward. We have, however, 
lost an important lesson, if we forget the critique of the work organisation 
models of the 1970's, a critique that was an integral part of the early demand 
shaping in this case. The main demand shaper was a small development unit of 
TCO (TCO is in English called the Swedish Confederation of Professional 
Employees but one should remember that the body of the membership is non-
academic, often low-level, female, white collar workers)  

Demand shaping also subversive internally  
In a quote at the end of section 5 the "Cuckoo-in-the-nest-problem" was 
mentioned. In the Sustainable IT case three organisations that had such 
problems are identified. I have described it in depth for the main demand 
shaper TCO development. But similar problems appeared for 
Department of Energy-Efficiency of the govt agency NUTEK and for the 
Department for Green Consumerism at the green NGO "SNF".57  

                                                 
57 NUTEK - The National Board for Technical and Industrial Development was a Government 

Agency created in 1991 as a merger of 3 formerly separate entities for Technology, Industry 
and Energy. The Department of Energy-Efficiency was a department of NUTEK from 1991-
1996. 
SNF - The Swedish Society for Nature Conservation.  



When you realise how internally disruptive creative demand shaping can be 
for a union, a gov't agency or an established NGO you might be surprised that 
some of them still persevere in encouraging individuals who can channel or 
transform new demands. In a commercial company the mirror process of 
harbouring technical invention can be motivated by the extra profits that can be 
reaped after the launching of a successful innovation. In an old social 
movement - like a labour union - it might be the fears of losing members and 
vitality when times are a-changing. My reason, for bringing up the question of 
the internal disruptiveness here, is, however, not only to mention that there are 
laudable examples of perseverance. It is also in order to briefly mention some 
reasons for the suspicions against new demand shapers. Reasons that I noticed 
in my cases and that were partly suggested by the "mirroring".58 

"Cuckoo-in-the-nest" suggests something that grows out of proportion to the 
rest of the organisation. That can of course be threatening per se since it can 
disrupt pecking orders. But new types of demands often entail other disruptive 
changes as well. Both within and outside large organisations new types of 
demands bring with them the need for new kinds of competencies and new 
alliances.  

In the prehistory to the case of environment-friendly cutting fluids - when the idea 
of enviro-oriented chemistry was first launched in the 1960's - one of the 
pioneers combined competencies in chemistry chemical engineering and 
toxicology. He was viewed with a lot of suspicion from all the disciplines he 
combined. The chemical industry also viewed him with great caution.  

In the Suburban eco-commune case a senior architect at the head office of HSB ( a 
co-operative movement that is one of the dominant players at the Swedish 
housing market) played a decisive role by - at different points in time - allying 
himself with lots of the other actors in the drama. The support of him at HSB, 
however, was at times tenuous to say the least. A reason for this, as in other 
cases of new networks being built, is that established networks become 
devalued when the new ones serve essential tasks better. 

False summits 
The false summit problem referred to above in section 4 can also be fruitfully 
mirrored. Since the latter of the two quotes from Kline and Rosenberg explicitly 
points to the conflicts emanating from false summits, bringing it in here can i.a. 
serve the purpose of further explaining why radical demand shaping, just as 
radical technical innovation, is disruptive. The quotes also open for the 
problem of "settling for a (false) summit". In the water-based paints case we can 
call "getting rid of aromatic solvents" a first false summit. The painters weren't 
satisfied with this summit being reached. We can call the water-based paints of 
the early 1980's a second - higher - summit. There were health problems also 
                                                 
58 Suggested in the sense that phenomena of a similar nature are described frequently on the 

supply side.  
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with those paints - albeit smaller than with solvents based. The Danish and 
Swedish unions "settled" for the second summit - the water-based paints of the 
early 1980's. The Danes by supporting a law - the Swedes by forcing a contract 
on the issue. By thus stating that this is the summit the unions clearly took a big 
risk. They could easily be accused of being "sell-outs". This kind of risk I think 
is bigger for new demand shapers than for radical technical inventors. 

You can also have the situation where the early demand shapers loose interest 
after they have stimulated technical/organisational innovators to try to find an 
answer to a new demand. Also here the false summit problem can have 
devastating effects for sustainable innovation. In the case of enviro-friendly 
cutting fluids, the joint demands from metal workers and NUTEK, stimulated 
some quite innovative answers from three chemical companies. The high 
altitude summit of "service contracts for integrated chemistry solutions for the 
metal engineering industry" was, however, never reached in spite of aims in 
that direction.59 The development teams of the three chemical firms initially got 
reasonably good support. They inter alia developed three technically successful 
families of environment-friendly cutting fluids. But when the profits didn't appear 
fast enough the top managements of the companies didn't have the stamina to 
wait for the success of the broader concept (to accept that there was a higher 
summit). Or they too lost their chances to support the endeavours when new 
owners entered. One path towards sustainability at the interface of Chemical 
and Mechanical Engineering was accordingly lost for at least one and a half 
decade.60 

 

7) The eventual need for a dominant demand 
Creating a dominant demand is critical in many respects. First there's the risk of 
a backlash among enviro-progressive firms if they are not rewarded for listening to 
the weak signals. ”We've tried enviro-chemistry” said the CEO of one of the 
three chemical companies in the case of enviro-friendly cutting fluids when 
interviewed in 1986. ”But Swedish demands are not in line with international 
demands ”. So the creation of dominant demand is critical for the continued 
interest in sustainable innovation by business firms. And in this case it had to 
be at least euro-wide.  

But the phase in the innovation process when the dominant demand is created 
is also critical for the new demand shaper. Suddenly you have to combine 
commitment and realism. You might be very good at waging criticism and 
even pursuing a dialogue on enviro-smart solutions. Still you can be very new 
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functional sales have been made by Swedish chemical firms [according to a discussion with 
Christian Berggren at U. of Linkoping]. 



to the role of persuading members or superiors in a gov't agency that the 
demands that are met with a solution attained represents "a summit you can 
temporarily settle at". 

The attitude change needed when it's time to settle for a summit, might 
however, not necessarily be the most arduous task for the new demand shaper 
- especially not for the small entrepreneurial one. For the flexible - often small - 
new demand shaper the toughest task might be to gather strength. And this 
you need to gather in order to have the capacity to reward through the creation 
of a dominant demand. 

The multitude of forms for a dominant demand 
In section 5 on mirroring I briefly referred to the work of Nicholas Ashford. 
One of the purposes was to mention some of the intricacies of creating a 
dominant demand via regulation. The advantage is the strength but the demand 
shaper might loose her impact on the process. The process might also be time 
consuming and inflexible.61 Regulation might be most useful for the end of the 
diffusion process when it's necessary to get the laggards in line (the laggards 
among the providers of sustainability-relevant goods and services). A credible 
threat of regulation is, however, very important also in earlier stages.  

In the water-based paints case Danish regulation preceded Swedish contract. 
My impression is that contract form of dominant demand in this case brought 
forth more commitment from the paint producers. Commitment that is, to 
continued R&D efforts to find functionally good substitutes for the solvent 
based paints. Contract provides continued impact for the demand shaper. 
Contract is, to my understanding, mainly relevant when we're discussing 
questions with a strong and clearly visible element of social sustainability. 

Before mentioning a number of other forms of dominant demand that appeared 
in my cases I ought to mention some forms that I don't discuss - taxes and 
subsidies. Those forms - as well as others that I don't even mention in passing - 
can be extremely important. I leave them out here only because my empirical 
base to discuss them is too weak. 

Even with those omissions the forms of forces, that can produce a rapid change 
in demand, are vey diverse. In order to underline this I'll now briefly turn to 
scientific consensus. In a very strict sense of the word it might hardly ever be 
attainable. In my case of mercury-free coatings for seeds, the birth of which 
dates back at least to the 1950's, a scientific consensus, however, played an 
important role in Sweden of the 1960's.62 Those were of course different times 

                                                 
61 When the sustainability advocate/soul of fire of the Sustainable IT case partly abandoned the 

regulatory route and "turned to the market" it was problems of this kind that motivated him. 
Per Erik Boivie in an interview 1998-05-11. 

62 Lundgren (1998). 
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in many respects, but the developments leading up to the Montreal Protocol 
and the innovations thus triggered, provide more global and recent examples.63 

In my Sustainable IT case, a dominant demand can be said to have been created 
through a combination of public procurement, certification and labelling. One of 
the decisive reasons why this demand shaping story has so many qualities of 
an exemplar is probably that its birth in the 1970's came out of demands for 
social sustainability but that the demands were later on broadened. When some 
companies had already listened to the weak signals, the dominant demand was 
created through joining forces with a government agency and a strong NGO. 
But the widening of the demands to include ecological sustainability didn't 
mean that the social movement initiating the process lost its impact on the way 
in which the demands were developed. This continued "ownership" of the 
demand also made a continuing tightening possible (stepped up demands for 
each consecutive label generation. Up till now there has been four generations 
of TCO labels: 92, 95, 99 and 03). The pressure to move on to "higher altitude 
summits" meant that the providers of the sustainable innovations had to 
continue their efforts.  

The advantages mentioned are, however, not intrinsic to labelling. If the 
labelling market is turned over from democratic NGO's to bureaucratic 
supranational bodies or captured by too commercial or too dependent bodies 
there is a serious risk that there can be a "race to the bottom" of demand levels 
of the labels instead of a successive tightening.64 

There's a further strong reason to warn against too strong a belief in labelling as 
a way to create a dominant demand. In many of the success stories quoted, the 
combination of forces that produced the dominant demand is down-played. 
One such force that was vital for the most famous Swedish success stories 
associated with labelling and market (consumer) power was in fact public 
procurement. In the sustainable IT case the ability to convince the Swedish 
Agency for Administrative Development to tie state procurement in the 1980's 
to the demand levels of TCO represented a major reward to enviro-progressive 
producers. 

And in an even more celebrated story - that of low-chlorine paper bleaching a 
large order by the association of local communities in Sweden in 1987 played a 
decisive role. One of the actors in that story - SNF - developed the labelling 
experience from the low-chlorine paper case to become an international pioneer 
in eco-labelling. 

A final important lesson from the low-chlorine paper case ties back to the head 
line of this passage "The multitude of forms for a dominant demand": 

"So by now, when the environmental movement had raised the issue, the media 
had raised awareness, the government had opened the market, a small 
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producer had pioneered a product, the retailers put it on the shelves, and the 
eco-label made it easy to find, then the consumers could do their part and force 
the rest of the producers to adapt. By the way, the mass death of seals in the 
North Sea in time for the holiday season in the summer of 1988 helped."65 

As is made clear by this quote: Not only are there a multitude of forms. They 
also interact in a complex way to create the dominant demand needed for a 
successful sustainable innovation. 

Conclusion 
In the analysis of innovation by academic economists and in the business 
schools teachings of management of innovation it is today taken more or less 
for granted that innovative work will benefit from an ambience where 
playfulness is encouraged, where learning by trial and error is seen as the 
natural course etc. When it comes to demand shaping such an attitude is much 
more rare even if those who analyse it have hopes for innovative technological 
answers to the challenges posed by the demands. This unawareness and the 
negligence of the need for pluralism in demand shaping are serious 
impediments to sustainable innovations and their diffusion. 

I finally want to underline that the Playfulness, Pluralistic demand shaping etc., 
referred to above, needs the nurturing of a society where welfare and 
democratic institutions are safe-guarded. Only people who feel reasonably safe 
about their means of subsistence and their political rights can act as the lively 
demand shapers presupposed in this model.66 
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