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Democratisation of 
Technological Culture 



I shall argue: 

That we live in technological cultures 
  

And 
 

That these need and can be made  
more democratic 
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In three steps: 

1.  Rethinking technology & innovation 
(story: Indian handloom weaving and innovation) 
 

2.  Rethinking science 
(story: Indian biogas and farmers’ knowledge) 
 

3.  Rethinking democracy 
(story: Dutch societal dialogue on nanotechnologies, 
an experiment with democracy) 
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Rethinking  
technology & innovation 

1st story of: 
•  Bicycle 
about 
•  Social construction of technology 

 
2nd story of: 
•  Handloom weaving in India* 
about 
•  Innovation in crafts and arts 4* With Annapurna 

Mamidipudi 



does it 
work?

I tried to answer that question:  
 
•   Not (as an engineer-historian) by taking 
apart this machine’s nuts and bolts, 
•   But (as a sociologist-historian) by 
analysing how various people considered it 
to be working or non-working. 



Women did want to bicycle!

The “Ladies’ Ariel”



However, in practice ...

The Ordinary was a
very unsafe machine

which did
not work!



“Young men of means and nerve”

The “Macho Bicycle”

which did 
work 
well!



relevant 
social
groups

women

technology

Ordinary

young
   men

interpretative 
flexibility



Another implication of SCOT

This analysis of an artifact such as the 
bicycle opens up the wider world in new 
ways:

Bicycling è women emancipation
We can now extend our analysis:

Study
the culture

of technology 
Study 

technological culture
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“We live in a Technological Culture” 

We 
cannot 
hope to
understand 
society and culture  
without understanding  
the role of science and technology

We cannot hope to apply science 
and to design technologies  

without understanding  
their embeddedness  

in society and  
culture



Needed:  
Experiments with democracy 
•  We live in technological cultures, but with 19th century 

constitutions 
•  State has changed its role in many countries—in two 

adverse directions:  
•  Neoliberal ‘retreat’ of the state 
•  Centralized, ‘populist’ control by the state 

 
 

•  How can we reinvent democracy by rethinking a role 
for the state … 

•  … to govern our technological cultures democratically 
and to handle science & technology democratically? 

12



Handloom weaving in India 

4.3 million 
weaver 
families 
  
Second 
largest rural 
livelihood 
after 
agriculture 
 
 



Handloom industry in crisis 

Livelihoods:  Welfare rather than market-
driven 

Technology:  Static rather than innovative 
Product:  Charity rather than value 
Weaver:  Invisible except when in crisis 

“Therefore handloom is unsustainable” (says 
the Indian government) 

 



Product innovation 



Cherished tradition 



Jamdani technique 
(traditional, high-skilled, labour-intensive) 



Double riddle: 

Story of past few years: 
•  Increase in cotton yarn price: 
•  poses threat to weaving livelihoods. 
•  Weavers have shifted to jamdani and digitization. 

•  But: 
•  Jamdani is more labour-intensive, ‘backward’;  
•  Digitization makes motifs ugly 

 
1.  This ‘backward’ innovation did make them survive 

 
2.  They do not want to call it ‘innovation’ 
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Innovation: Digitization 



The socio-technical ensemble 
spinning 

dyeing 

Warping 
drum 

Sizing 
shed 

     
Loom 

MOBILE 
PHONE 

Internet 

Yarn 
trader 

dyer 

warper 

sizer 

weaver Weaver-
trader 

designer 

retailer 

customer 



Computer and loom in tandem: 
speeding up in order to slow down 
Function Jamdani Computer Jamdani 
Making the design Master-Weaver Master weaver and 

Computer 
programmerì 

Making the graph for 
the design 

Master-Weaver 
 

Computer 
programmerì 

Making the set-up on 
the loom 

Master-weaver by 
calculations 

Masterweaver by 
using computer 
printoutì 

Visualisation, Layout, 
Wages, price 

On the loom after 
weaving 

On computer before 
weavingì 

Weaving Weaver Weaverî 
Changing design Weaver Weaver and 

Programmerì 



So: 

•  This is an innovation  
(if it looks, walks and quacks like a duck, it must be a 
duck) 
 

•  However, nobody sees it as innovation: 
•  Not the state:  

because it is ‘backward’ 
•  Not weavers:  

because it is craft, art, heritage  
(and thus building on tradition) 
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New concept of innovation 
Reinventing handloom as innovating tradition 
suggests a new conception of “innovation”: 

•  Transcending the gap between traditional and modern 
•  Exploiting the continuum of indigenous knowledge to 

universal science 
•  Allowing change to maintain tradition (in arts, crafts & 

aesthetics) 

•  And thus a broadening of  
Innovation of technical machines 

 into 
 Changing sociotechnical ensembles  

  
•  … helping application to a wider range of societal 

spheres, beyond technology 23



Conclusion on  
technology & innovation 
•  Technology: 

1.  Is socially constructed 
2.  Is even sociotechnical rather than technical 

 
 

•  Our reconceptualization of handloom as 
sociotechnology: 
•  Explains how weaving communities have sustained 

themselves 
•  Opens up new possibilities for policies to keep weaving 

communities sustainable  
•  Combines understanding of technology – fine arts – crafts  

by one framework 



Rethinking science 

3rd story of  
•  Biogas in India* 
about 
•  Epistemological justice 

25* With Govert Valkenburg, Poonam 
Pandey, Annapurna Mamidipudi 



Smog in Delhi 
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Twice a year , November & April 
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Fieldwork amongst farmers 
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Straw: problem to get rid of 
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Burning: solution, not problem 
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Techno-scientific challenge 
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From waste to wealth 
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Supply-chain challenge 
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Nutrients from and for soil 

34



Farmers’ meeting 
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Conclusion on  
science & knowledge 

•  Important to distinguish 
•  Social inclusion 
•  Epistemic inclusion 

 
 

•  Epistemological justice implies: 
•  Democratization of validation of knowledge 
•  Democratization of critique of knowledge 
•  Epistemic empowerment needed 
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Rethinking democracy 

4th story of: 
•  Dutch nanotechnology science policy 
about 
•  What to discuss and by who? 
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How to democratically govern something 
that we do yet not know much about? 

 
Dilemma: 
Early dialogue with little knowledge 

 
    

Later policy-making when more is known 

Challenge for democracy: 

?
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Who should be involved?  

Known risks 
 

(eg. Asbestos) 

Uncertain risks 
(eg. Nano particles) 

Invite: 
 

Scientists 
+ 

Stakeholders 
+ 

Citizens  
 

Ambiguous risks 
(eg. Human 

enhancement) 

Invite: 
 

Scientists 
+ 

Stakeholders 
 

Invite: 
 

Scientists 
 
 

Societal 
dialogue 



NL Societal Dialogue on Nano 

•  3 years  (2009-2011) 

•  4 million Euro 
•  Independent organizing committee 
•  Reaching a very wide participation 

amongst Dutch citizens 
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Results of Dialogue 

Dutch citizens: 
 

1.  Show increased knowledge about 
nanotechnology (including the benefits) 
 

2.  Better recognize the risks involved 
 

3.  Give more support to nanotechnology  
(“as long as scientists and government continue to 
investigate risks too”)  
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Building blocks for a hybrid and 
pluriform governance 

•  TA : Supporting policymaking and public debate 
on emerging S&T 

•  Scientific advice to policy 
•  Civil Society Organizations need to be strong 
•  Capacity to relate to S&T and to ethics/politics 

(to overcome a division in moral labour) 
•  In science and academia 
•  In public 
•  In stakeholders  

•  Regulatory institutions 
•  Free press & media 
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Conclusion on democracy 

For democratizing our technological cultures,  
it is specifically necessary to: 

•  Combine expert advice and public participation  
•  Create hybrid and pluriform governance processes 
•  Strengthen subordinate positions (the ‘marginal’ 

and ‘powerless’)  
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General conclusion 
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Thank you 

https://www.ntnu.edu/employees/wiebe.bijker  
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Women emancipation 

Wheel of the past...

...and wheel of the future!



Will dinner 
be ready 
by 8 pm? 


