
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Innovation Brief  

BRINGING SUSTAINABLE 
TECHNOLOGIES INTO  
THE MAINSTREAM 

in the UK were studied: local 
organic food, low impact eco-
housing, and community wind 
energy schemes. 
 
The research was based in a ‘socio-
technical transition’ perspective that
has broadened the framing of 
technology and sustainability. 
Increasingly, analysts consider how 
‘socio-technical regimes’ can be 
transformed into more sustainable 
configurations. The socio-technical 
regime is an analytical construct 
capturing relatively stable 
configurations of institutions, 
practices and technologies that fulfil 
socially-valued functions like 
housing, energy and food. Regimes 
constitute a logic; filtering 
expectations and constraining the 
realms of the possible.  As such, 
they tend to develop incrementally 
and exhibit path dependencies, 
dampening attempts at sustainable 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SUPPORTING AND 
HARNESSING DIVERSITY? 

 
Any radical changes to the way we 
meet our needs and desires in areas 
such as food, housing and energy 
more sustainably will require social 
innovations as well as innovative 
technologies. Yet studies into past 
transformations to the ‘socio-
technical regimes’ that provide us 
with food, housing, energy and so 
on suggest it can be difficult to 
break away from existing ways of 
doing things; and when 
transformation does happen, it 
begins within a network of 
pioneering organisations, 
technologies and users forming a 
niche on the margins of the 
mainstream. 
 
Other research suggests a degree of
diversity amongst solutions is 
desirable. Diversity ensures options 
are kept open in the face of 
uncertainty about the best way to 
proceed. Moreover, it provides the 
flexibility that ensures social and 
technological changes do not lock 
us into a trajectory of development 
inappropriate to changing real 
world circumstances. But research 
says little about how we can 
support and harness diversity while 
also seeking to transform the 
mainstream. 
 
The above two insights have 
prompted calls for the creation of 
alternative options to complement 
mainstream reforms. These green 
niches can be very different to the 
mainstream. The aim of this STP 
project was to explore how these 
activities at the margin might help 
 
 
 
 
 

‘Diversity ensures options 
are kept open in the face of 
uncertainty about the best 

way to proceed’ 
 
 

 
 
 
 
 

 Sustainable technologies emerge in niches at the margins of mainstream technological systems. By looking
at three examples: organic food; eco-housing; and wind energy, this project examined how social
experiments with alternative technologies have attained wider influence. Analysis suggests policy could
encourage a diversity of sustainable niches whilst placing mainstream technological systems under concerted
pressure to become more sustainable. Importantly, policy must support encounters between problematic
systems and niche solutions, and assist the translation of ideas and practices between the very different
situations in each. 
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A SOCIO-TECHNICAL 
RESEARCH APPROACH 

 
While researchers and 
policymakers have become 
interested in ‘socio-technical niches’
only recently, practitioners working 
within the alternative technology 
(AT) tradition have been innovating 
radical sustainable solutions for 
over 30 years. Many initiatives 
remain fringe activities. Their 
inherent divergence from the 
mainstream provides an excellent 
basis to test ideas about supporting 
and harnessing diversity for 
sustainable development. The 
histories of three niche activities 
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economic, social and political 
functions. 
 
Niches seed transformations either 
through their growth and 
displacement of the incumbent 
regime, or by creating disruptive 
links with the regime that 
subsequently reconfigure dominant 
socio-technical practices. 
Significantly, opportunities for niche 
growth and linking arise through 
destabilising tensions within the 
incumbent regime, driven by 
internal contradictions or broader 
socio-economic change (e.g. the 
institutionalisation of environmental 
values). The growth model contains 
a paradox: actors committed to the 
regime will only switch to a niche 
innovation if it shows good 
compatibility with existing practices.
This criterion implies little radical 
change. The linking model relies 
upon tensions in the regime to 
prompt appropriation of niche-
derived solutions. Significantly, both 
tensions and appropriations are 
beyond the control of niche 
activists and entrepreneurs. The 
objective for this research was to 
explore these dilemmas through 
empirical research, thereby 
contributing to theory and policy. 
 

RESEARCH FINDINGS 
 

1) Idealists are essential for 
diversity, but so too are 
resources 
 
The case studies identify idealists as 
important initiators for diversity. 
Committed groups of individuals 
pioneer alternative socio-technical 
practices. Principled commitments 
and values are important 
motivators. Organic food emerged 
from holistic ideas linking soil health
to human health, and principles for 
consumption of fresh wholefoods 
grown and consumed in 
decentralised food systems. Eco-
housing developed around 
preferences for houses that operate
off-grid using minimum materials. 
 
Wind energy, as advocated by 
activists, adapted lifestyles to the 
flow of renewable resources 
available. Small-scale, community 
operated wind technologies were 
part of a package of measures 

(including energy conservation). 
These visions build support and 
advocacy - but only up to a point. 
Whilst idealists have no shortage of 
ideas, they struggle to enrol 
resources and put ideas into socio-
technical practice. Compromises 
prevail when negotiating resources 
with other groups, who are less 
committed, hold contrasting values, 
and have different material 
interests. This is a persistent source 
of debate amongst pioneers. 
Guiding principles remain 
important, but now for assessing 
just how far to adhere or stray, and 
whether or not this matters. In 
other words, alternative values help 
create diversity at the same time as 
complicating the combinations 
necessary for innovation. 
 
2) Niches created in opposition 
to incumbent socio-technical 
practices find it difficult to 
enrol resources 
 
Niche practices originate in direct 
opposition to incumbent regimes: 
they diverge deliberately from 
mainstream socio-technical 
practices deemed problematic. 
Organic food emerged through 
concern about modern food. Eco-
housing developed in stark contrast 
to volume house building. 
Community wind energy rejected 
the centralised, mass energy 
framework of the incumbent 
regime. What makes this obvious 
point significant is how the 
subsequent enrolment of 
resourced, mainstream actors 
becomes difficult. The community 
wind niche does not find purchase 
amongst government and business, 
for example, owing to the latter 
preferring larger, industrial R&D 
consortia deemed more credible. 
 
3) Diversity provides tacit and 
intangible benefits as well as 
alternative socio-technical 
practices 
 
Though numerous niche initiatives 
were created, few survived long 
term. Notable exceptions, like the 
Centre for Alternative Technology, 
simply prove the rule: alternatives 
struggle to transform an indifferent 
mainstream. The legacy proves to 
be less tangible and direct than the 

development of robust and 
expanding niches, e.g.: training 
grounds for people who then 
contribute to the emerging 
environmental professions; 
informing the academic 
development of science and 
technology studies; disseminating 
ecological design principles; 
elaborating ideas about sustainable 
technology through education. 
Theory and policy must recognise 
these less tangible outcomes. 
Diversity provides a pool of ideas, 
options and experience. Only 
recently have mainstream actors 
considered socio-technical practices
reminiscent of pioneering green 
niches, albeit under very different 
contexts. 
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actor frameworks different to those
inspiring the practice. 
 
Regime tensions provide contexts 
for niche practices to be 
reinterpreted in a more favourable 
light. The organic niche attracted 
wider attention when mainstream 
food came under environmental and
food safety tensions. Cracks first 
emerged in the 1960s with 
pesticides. Other tensions followed: 
factory farming, overly processed 
foodstuffs, biodiversity, chemical 
residues, GM. Tensions shifted the 
criteria for interpreting the organic 
niche more positively. A niche 
dismissed earlier as muck and magic 
was recast as holding potentially 
helpful practices. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The salience of the niche derives 
from beyond, in the sense that 
something happens (or does not) in 
the regime that turns the niche 
alternative into something that 
counts: that makes its 
characteristics of wider importance. 
Within this, a degree of 
interpretative flexibility remains 
essential. Organic food contains 
different meanings for activists, 
wholesalers, conventional farmers, 
supermarkets, government 
ministries, and food processing 
firms. Each actor brings their own 
understandings, commitments and 
interests. Mainstream food actors,  

for example, became interested on 
grounds that organics present a 
high-value opportunity to satisfy 
concerned customers. Organic food
simply means farming-without-
chemicals. The products of this 
process are shipped from around 
the world, processed and packaged, 
and sold much like conventional 
food. Purchasing local organic 
produce, in season, with little 
processing or packaging is 
incompatible with regime 
requirements. The incumbent 
regime colours expectations and 
influences how alternatives are 
accommodated. Nevertheless, a 
more complete organic practice at 
the niche level revived interest in 
local food as a response to new 
tensions (e.g. food miles, rural 
decline). 
 
5) Translation between niche 
and mainstream is essential, 
but only elements are 
transferred 
 
Translation can take two forms. 
First, elements from socio-technical 
practices that make sense in the 
niche are turned into something 
that counts for the mainstream too. 
Here, translation works in a 
technology transfer sense, whereby 
only specific niche elements 'work' 
for and diffuse into the regime. In 
the case of housing, translation 
relates to questions such as: do 
niche practices make sense to 
mainstream housing developers; are 
the practices profitable; can they be 
adopted easily, given the skills and 
routines of contractors; do these 
things count for our customers; 
how disruptive of supply chains are 
these alternatives? Elements 
deemed sufficiently flexible to 
‘work’ under divergent contexts 
may not be particularly green – they
cannot embody the originating 
guiding principles strongly since this 
limits transferability. Transferability 
requires practices to slot into the 
mainstream or be added on without
too much disturbance.  As such, 
technologies like PV are considered 
ahead of fundamental re-
orientations like autonomous 
housing. 
 
Translation can also work in a 
second sense, whereby the guiding 

principles, knowledge, and user 
relations constituting the niche 
become internalised by the regime. 
This translation is more profound 
and begets greater innovative buy-
in. In eco-housing, intermediary 
developments that bring 
mainstream contractors into 
contact with green builders are 
instances when this translation can 
occur. Examples include BedZED 
and the Hockerton Housing 
Project. Mainstream contractors 
brought into greener projects face 
challenges, since novelty in the 
latter can undermine competences 
rooted in the former. At BedZED, 
mainstream contractors were 
trained by green builders, learnt 
about sustainable construction, and 
expanded their capacity for 
engaging in future projects. Viewed 
in this light, intermediaries bring 
contrasting socio-technical practices
together. Intermediaries provide 
spaces where the practicability for 
volume house-builders to operate 
more like green builders can be 
explored. Green builders and 
mainstream developers become 
mutually aware. 
 
6) Argumentative models of 
the policy process must 
supplant the rational model 
implicit in the theory 
 
There are constraints on 
translation. What works on a niche 
scale may not do so on a mass 
scale. Translation is rarely a process 
between equals. Regimes are the 
product of long histories of 
interaction between technologies, 
users, knowledge, and institutions. 
There are material interests in 
mainstream socio-technical regimes 
enjoying a highly embedded and 
influential position. Green niches, by
contrast, are often poorly 
embedded and lessons disputed. 
There is a power relation 
influencing how niche socio-
technical practices are subsequently 
interpreted, adapted and 
accommodated within the regime. 
Transition theory has an implicitly 
rational model of the policy process 
and a functionalist view of 
transitions. The case studies 
indicate a more argumentative 
model is warranted. Bargaining and 
negotiation, coalition building and  

 
‘The challenge for theory 
and practice is to balance 

widespread approval 
alongside a desire for radical 

transformation’ 
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FURTHER INFORMATION 
 
The ‘Supporting and 
Harnessing Diversity? 
Experiments in Appropriate 
Technology’ project ran from 
January 2003 to June 2005.  
 
For further information, 
contact: 
 
Dr Adrian Smith 
Environment & Energy 
Programme,  
SPRU – Science & Technology 
Policy Research,  
Freeman Centre,  
University of Sussex,  
Brighton BN1 9QE 
 
Email:  
 
A.G.Smith@sussex.ac.uk 

 
Project Website: 
 
www.sustainabletechnologies. 
ac.uk/Projects/diversity.htm 
 
Researcher Website: 
 
http://www.sussex.ac.uk/spru/at 
 
 
 
The ESRC Sustainable 
Technologies Programme, a 
five-year £3million programme,
funded research in UK 
universities and institutes on 
the innovation, spread and use 
of novel technologies that can 
enable transitions to 
sustainability. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

resource mobilisation, identity and 
politics in the constitution of socio-
technical practices, need more 
attention. Niche lessons are 
variously taken up, rejected or 
ignored by different actors, and 
debated and reshaped to suit their 
situation. In practice, green niches 
are likely only to be a source of 
debatable ideas for mainstream 
sustainable development, not a 
model for mainstream 
transformations. 
 
The challenge for transition theory 
and policy is to balance widespread 
approval alongside a desire for 
radical regime transformation. How 
radical dare niches become?  Or do 
they opt for an unchallenging, 
middle-of-the-road position? The 
lesson from this project is that 
niches can be both radical and 
reforming, so long as there exist 
elements susceptible to translation. 
We should expect divergent 
developments. Such plurality 
permits radical experimentation to 
continue whilst allowing mainstream
appropriations. Divergent outcomes
become future sources of tension. 
Mainstream reform is challenged as 
insufficient; whilst radical niche 
practices demonstrate a continued 
possibility for alternatives. We see 
this in organic food today, where 
globalising food systems inform a 
return to localism in the niche, 
which, in turn, puts the mainstream 
under pressure to reduce further 
its social and environmental burden.
Over time, new links between the 
reformed regime and the radical 
niche may be forged, and a new 
round of reconfigurations initiated. 
 

POLICY IMPLICATIONS 
 
Policy can help strategic niche 
management through four 
complementary processes: 
 
1. Material and political support for 
diverse, sustainable niches. 
2. Processes that put the regime 
under clearly articulated 
sustainability tensions – thereby 
encouraging a search for niche 
solutions. 
3. Processes that improve the 
adaptive capacities of regime 
members – thereby facilitating their 
ability to translate lessons learnt  

from niches. 
4. A commitment from policy-
makers to incorporate niche 
advances in future regulations – 
thereby encouraging earlier and 
deeper involvement from 
mainstream actors. 
 
Developing institutions for these 
processes opens important avenues 
for future research and practice. 
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