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τέχνη	  (téchnē)	  
art,	  skill,	  craC	  

λογία	  (logía)	  
study	  of...	  

	  
Technology	  as	  the	  study	  of	  
arts,	  skills	  and	  craDs	  
	  



What “is” Technology? 
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Tangible	   Intangible	   ApplicaIon	  

Tools,	  Machines,	  
Blueprints,	  Opera7ng	  
Manuals,	  Prototypes	  

Techniques,	  CraCs,	  
Methods,	  Consultancy	  

Goal-‐oriented	  mental	  and	  
physical	  efforts,	  using	  

tangibles	  and	  intangibles	  
to	  produce	  more	  tangibles	  

and	  intangibles	  

Physical	  arIfacts	   Knowledge	   Process	  

Technology	  can	  be	  viewed	  as	  a	  process	  that	  forms	  and	  changes	  culture	  
cf.	  Borgmann,	  Albert	  (2006).	  Technology	  as	  a	  Cultural	  Force:	  For	  Alena	  and	  Griffin.	  The	  Canadian	  Journal	  of	  Sociology	  31	  (3):	  351–360	  



Technology and Society  

Views on Technology 
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Technological	  
OpImism	  

Technological	  
Determinism	  

Technological	  
SkepIcism	  

Technological	  
RomanIcism	  

Need	  for	  Governance/RegulaIon	  of	  Technology	  
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Technology and Society  
Social Construction of Technology 

Human	  acIon	  shapes	  technology	  

Technology	  is	  embedded	  in	  a	  social	  context	  

Example:	  
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Technology and Society  
Social Construction of Technology 

InterpretaIve	  
Flexibility	  

Design	  
Flexibility	  

Relevant	  Social	  
Groups	  

•  Meanings	  of	  technology	  are	  observer-‐dependent	  
•  Alterna7ve	  meanings	  of	  technology	  generate	  

different	  problems	  to	  be	  solved	  

•  Realiza7on	  of	  technology	  can	  differ	  significantly	  
•  One	  problem,	  many	  technological	  solu7ons	  	  

—>	  many	  different	  views	  of	  the	  problem	  
—>	  even	  more	  different	  solu7ons	  

•  Users	  (different	  socio-‐economc	  groups,	  different	  
adapta7on	  speed)	  

•  Producers	  (economic	  compe77on,	  first	  vs.	  late	  
movers)	  

•  Societal	  stakeholders	  (poli7cs,	  media,	  “the	  public”)	  
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Technology and Society  
Social Construction of Technology 

Stabiliza7on	  of	  Technology	  

Rhetorical	  Closure	   RedefiniIon	  of	  the	  Problem	  

If	  relevant	  social	  groups	  “agree”	  that	  the	  
problem	  at	  hand	  is	  solved	  by	  a	  certain	  
technology,	  rhetoric	  will	  reemphasize	  

the	  problem	  as	  being	  solved	  	  

If	  relevant	  social	  groups	  “agree”	  that	  the	  
problem	  at	  hand	  is	  not	  the	  problem	  but	  
something	  else	  is,	  no	  interpreta7ve	  or	  

design	  flexibility	  remains	  	  

Certainty,	  Unambiguity	  
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Technology and Society  
ANT or: love your Bruno Latour 

How	  	  
material-‐semio7c	  
networks	  form	  
an	  act	  as	  a	  unity	  
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Technology and Society  
Thorstein Veblen 

•  American	  economist	  and	  sociologist	  (1857-‐1929)	  

•  The	  Theory	  of	  the	  Leisure	  Class	  (1899)	  

•  Technological	  determinism:	  
•  Technology	  develops	  along	  its	  own	  

evolu7onary	  trajectory	  
•  Independent	  from	  poli7cs	  or	  culture	  
•  Society	  is	  shaped	  by	  technology	  in	  order	  to	  

support	  its	  further	  development	  

Technology	  marches	  in	  seven-‐league	  boots	  from	  one	  
ruthless,	  revolu9onary	  conquest	  to	  another,	  tearing	  
down	  old	  factories	  and	  industries,	  flinging	  up	  new	  
processes	  with	  terrifying	  rapidity.	  	  	  	  	  	  	  	  	  	  	  	  	  	  (Charles	  A.	  Beard)	  	  
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Technology and Society  
System Theory (aka Luhmann) 

•  German	  sociologist	  (1927-‐1998)	  

•  Soziale	  Systeme	  (1984)	  /	  Social	  Systems	  (1996)	  
•  GesellschaB	  der	  GesellschaB	  (1997)	  

My	  proposal	  is	  that	  we	  make	  the	  concept	  of	  communica(on	  the	  
basis	  and	  thereby	  switch	  sociological	  theory	  from	  the	  concept	  of	  
ac9on	  to	  the	  concept	  of	  system.	  This	  enables	  us	  to	  present	  the	  
social	  system	  as	  an	  opera9vely	  closed	  system	  consis9ng	  only	  of	  
its	  own	  opera9ons,	  reproduced	  by	  communica9ons	  from	  
communica9ons.	  With	  the	  concept	  of	  ac9on	  external	  references	  
can	  hardly	  be	  avoided.	  An	  ac9on	  requires,	  since	  it	  must	  be	  
aIributed,	  reference	  to	  socially	  cons9tuted	  complexes:	  a	  
subject,	  an	  individual,	  for	  all	  prac9cal	  purposes	  even	  a	  living	  
body,	  that	  is,	  a	  place	  in	  space.	  Only	  with	  the	  help	  of	  the	  concept	  
of	  communica9on	  can	  we	  think	  of	  a	  social	  system	  as	  an	  
autopoie(c	  system,	  which	  consists	  only	  of	  elements,	  namely	  
communica9ons,	  which	  produce	  and	  reproduce	  it	  through	  the	  
network	  of	  precisely	  these	  elements,	  that	  is,	  through	  
communica9on.	  
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Technology and Society  
System Theory (aka Luhmann) 

§  There	  are	  empirical	  phenomena	  with	  certain	  features	  
jus7fying	  to	  observe	  them	  as	  systems	  

§  No	  system	  can	  exist	  independently	  from	  its	  environment,	  
because	  it	  comes	  into	  being	  when	  its	  opera7ons	  draw	  a	  
boundary	  that	  differen7ates	  the	  system	  from	  what	  it	  is	  not	  

§  Focus	  on	  social	  systems	  as	  systems	  of	  communica7on	  

§  Communica7on	  media	  as	  drivers	  of	  societal	  evolu7on	  
§  Language	  as	  medium	  
§  Generalized	  communica7on	  media	  
§  Societal	  distribu7on	  media	  
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Technology and Society  
System Theory (aka Luhmann) 
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Technology and Society  
System Theory (aka Luhmann) 
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Technology and Environment 
Introducing “The Environment” 

The	  “paradox”	  of	  the	  environment	  

Pris7neness	  and	  nobility:	  Nature	  as	  culture	  

Is	  this	  beau7ful?	  
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Technology and Environment 
Old Limits and New Insights 
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Technology and Environment 
Jevons’ Paradox and Rebound 
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Technology and Environment 
Ivan Illich and “Convivality” 

Austrian	  philosopher,	  Roman	  Catholic	  priest	  	  
(1926-‐2002)	  

CounterproducIvity	  is	  the	  means	  by	  which	  a	  
fundamentally	  beneficial	  process	  or	  
arrangement	  is	  turned	  into	  a	  nega7ve	  one	  

Radical	  Monopoly	  is	  “the	  dominance	  of	  one	  
type	  of	  product	  rather	  than	  the	  dominance	  of	  
one	  brand.	  I	  speak	  about	  radical	  monopoly	  
when	  one	  industrial	  produc9on	  process	  
exercises	  an	  exclusive	  control	  over	  the	  
sa9sfac9on	  of	  a	  pressing	  need,	  and	  excludes	  
nonindustrial	  ac9vi9es	  from	  compe99on.”	  	  

Specific	  Diseconomy	  is	  a	  measure	  of	  the	  
degree	  of	  ins7tu7onal	  counterproduc7vity	  
that	  is	  occurring	  
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Technology and Environment 
Ivan Illich and “Convivality” 

ABer	  many	  doubts,	  and	  against	  the	  advice	  of	  friends	  
whom	  I	  respect,	  I	  have	  chosen	  “convivial”	  as	  a	  
technical	  term	  to	  designate	  a	  modern	  society	  of	  
responsibly	  limited	  tools...	  I	  choose	  the	  term	  
“conviviality”	  to	  designate	  the	  opposite	  of	  industrial	  
produc(vity.	  I	  intend	  it	  to	  mean	  autonomous	  and	  
crea(ve	  intercourse	  among	  persons,	  and	  the	  
intercourse	  of	  persons	  with	  their	  environment;	  and	  
this	  in	  contrast	  with	  the	  condi9oned	  response	  of	  
persons	  to	  the	  demands	  made	  upon	  them	  by	  others,	  
and	  by	  a	  man-‐made	  environment.	  I	  consider	  
conviviality	  to	  be	  individual	  freedom	  realized	  in	  
personal	  interdependence	  and,	  as	  such,	  an	  intrinsic	  
ethical	  value.	  I	  believe	  that,	  in	  any	  society,	  as	  
conviviality	  is	  reduced	  below	  a	  certain	  level,	  no	  
amount	  of	  industrial	  produc9vity	  can	  effec9vely	  
sa9sfy	  the	  needs	  it	  creates	  among	  society’s	  
members.	  	  
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Technology and Environment 
Mumford, Machines & Civilization 

American	  historian,	  sociologist,	  philosopher	  of	  
technology,	  and	  literary	  cri7c	  (1895-‐1990)	  

Technology	  as	  arts,	  skills	  and	  craCs	  

Symbols	  had	  priority	  over	  technology	  
It	  is	  the	  moral,	  economic,	  and	  poli7cal	  choices	  we	  
make,	  not	  the	  machines	  we	  use,	  that	  have	  
produced	  a	  capitalist	  industrialized	  machine-‐
oriented	  economy	  	  

However:	  Reality	  of	  the	  megamachine	  
Convergence	  of	  science,	  technics	  and	  poli7cal	  
power	  as	  a	  unified	  community	  of	  interpreta7on	  
rendering	  useless	  and	  eccentric	  life-‐enhancing	  
values	  	  
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Technology and Environment 
Mumford, Machines & Civilization 

Megatechnics	  
fails	  to	  produce	  las7ng,	  quality	  products	  by	  using	  
devices	  such	  as	  consumer	  credit,	  installment	  
buying,	  non-‐func7oning	  and	  defec7ve	  designs,	  
built-‐in	  fragility,	  and	  frequent	  superficial	  “fashion”	  
changes.	  

Biotechnics	  
directs	  itself	  towards	  “qualita9ve	  richness,	  
amplitude,	  spaciousness,	  and	  freedom	  from	  
quan9ta9ve	  pressures	  and	  crowding.	  Self-‐
regula9on,	  self-‐correc9on,	  and	  self-‐propulsion	  are	  
as	  much	  an	  integral	  property	  of	  organisms	  as	  
nutri9on,	  reproduc9on,	  growth,	  and	  repair.”	  

Other	  no7ons	  are	  Monotechnics	  and	  Polytechnics	  
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Technology and Environment 
Jacques Ellul & St. Steve Jobs 
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Technology and Environment 
Jacques Ellul & St. Steve Jobs 

French	  philosopher,	  law	  professor,	  sociologist,	  lay	  
theologian,	  and	  Chris7an	  anarchist	  (1912-‐1994)	  

Human	  ac7on	  is	  determined	  by	  the	  system	  	  
—	  first	  by	  nature,	  now	  by	  “sacred”	  technology	  

Technology	  is	  “the	  totality	  of	  methods	  ra7onally	  
arrived	  at	  and	  having	  absolute	  efficiency	  (for	  a	  given	  
stage	  of	  development)	  in	  every	  field	  of	  human	  
ac7vity.”	  	  

“Modern	  technology	  has	  become	  …	  the	  defining	  force	  
of	  a	  new	  social	  order	  in	  which	  efficiency	  is	  no	  longer	  
an	  op7on	  but	  a	  necessity	  imposed	  on	  all	  human	  
ac7vity…	  Not	  even	  the	  moral	  conversion	  of	  the	  
technicians	  could	  make	  a	  difference.	  At	  best,	  they	  
would	  cease	  to	  be	  good	  technicians.	  In	  the	  end,	  
technique	  has	  only	  one	  principle,	  efficient	  ordering.“	  
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Technology and Environment 
Odum’s Optimism 

American	  ecologist	  (1924-‐2002)	  

The	  only	  technological	  op7mist…	  in	  this	  list!	  

“The	  human	  is	  the	  biosphere's	  programma7c	  and	  
pragma7c	  informa7on	  processor	  for	  maximum	  
performance.“	  

Ecological	  engineering	  
•  is	  based	  on	  the	  self-‐designing	  capacity	  of	  

ecosystems,	  
•  can	  be	  a	  field	  test	  of	  ecological	  theory,	  
•  relies	  on	  integrated	  system	  approaches,	  
•  conserves	  non-‐renewable	  energy,	  and	  
•  supports	  biological	  conserva7on.	  

Technology	  serves	  to	  make	  energy	  surpluses	  
accessible	  to	  humans	  via	  ecological	  engineering	  



Technology, Society & Environment 

Views on Technology 
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Technological	  
OpImism	  

Technological	  
Determinism	  

Technological	  
SkepIcism	  

Technological	  
RomanIcism	  

Need	  for	  Governance/RegulaIon	  of	  Technology	  
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Policy for Technology 
What Policy? 

Direct	  
Environmental	  

Policy	  

Indirect	  
Environmental	  

Policy	  

Non-‐
Environmental	  

Policy	  

•  “Old	  School	  
Environmental	  Policy”	  

•  Liability	  laws	  
•  Consumer	  laws	  

•  Subsidies	  
•  Research	  policies	  

•  Green/Eco	  Taxes	  (e.g.	  
fuel	  tax	  for	  consumers,	  
carbon	  tax	  for	  
producers)	  

•  Emission	  permits	  &	  
trading	  system	  

•  Feed-‐in	  tariffs	  for	  
renewable	  energy	  

•  Tax	  laws	  in	  general	  
•  Government	  

investment	  in	  related	  
fields	  e.g.	  
transporta7on	  and	  
housing	  

•  Labor	  laws	  
•  Social	  transfers	  

“Non-‐policies”?	  	  
(e.g.	  cultural	  change	  from	  civil	  society)	  
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Policy for Technology 
Discussion questions 

1	  
Evaluate	  the	  effec7veness	  of	  direct	  and	  indirect	  environmental	  policies	  in	  the	  light	  of	  social	  
construc7vism	  and	  technological	  determinism.	  
•  What	  policies	  might	  work	  and	  for	  what	  reason?	  
•  What	  policies	  might	  fail	  and	  what	  could	  be	  done	  about	  it?	  

2	  
Reflect	  on	  the	  thoughts	  of	  either	  Illich,	  Mumford,	  Ellul	  and/or	  Odum	  (one	  or	  more	  of	  them).	  
•  What	  room	  for	  governing	  technical	  change	  does	  poli7cs	  have?	  
•  How	  would	  environmental	  policy	  have	  to	  be	  formulated	  in	  order	  to	  deliver	  becer	  

technology	  and	  becer	  environmental	  quality?	  

3	  
Freethinking!	  Reflect	  on	  the	  en7re	  presenta7on.	  
•  What	  role	  can	  “grassroots”	  play,	  be	  it	  ac7vists	  or	  entrepreneurs,	  in	  order	  to	  create	  a	  more	  

sustainable	  society?	  
•  Can	  poli7cs	  somehow	  encourage,	  enable	  and/or	  support	  this?	  


