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Som e state-of- the-art  fundam entals 
inconsistent  with com m on sense  

 Social Acceptance      ≠    Public Acceptance 
 

 Acceptance energy source   ≠ Acceptance projects 
 

 Barriers to deployment  NOT pr imarily local opposit ion 
           ( community acceptance)  
 

 Social Acceptance is about  inst itut ions  
 accept ing inst itut ional changes 
 

 I nnovat ion:  new pat terns of thinking and behaviour 
(= inst itut ions)  organizing and regulat ing energy  
 

 



Fundamental quest ion 
summarizing 30 years of social acceptance RES research  

 How do we change energy system s,   
energy conversion,  as well as energy consum pt ion, 

into a power supply system  applying renewable 
sources and clean energy carr iers? 
 

 Answer:  it  requires inst itut ional change,   
an ent irely different  system , not  sim ply the sam e 
system  in which current  generat ion is replaced by 
other form s of energy conversion Wolsink 1990 

 Escape from  the inst itut ional lock- in  

‘carbon lock- in’ 
Unruh, 2000 



I nst itut it ions 

• Definit ion:  
… behavioural pat terns as determ ined by 
societal rules;  " the rules of the gam e in society"  
North D, 1991. I nst it , I nst  Change and Econ Perform . Cambridge University Press. 

• Cont rary to com m on-sense ‘knowledge’ 
( including beliefs am ong m any policy m akers)  
 
PV/ W ind/ REw hatever innovat ion:  
 

inst itut ional const raints m ainly at  the level of 
socio- polit ical acceptance 



I nnovat ion theory 

 I nst itut ional “ lock- in”  Unruh, 2000;  Lehm ann ea 2012  

 I nst itut ions funct ion in a pat tern of 
social self-organizat ion 

 Exist ing configurat ion energy sector and 
in land use em erged in history to serve 
certain object ives ( “path dependency” )  

  does not  serve new object ives,  
hence it  creates barr iers/ inert ia 

 



Sources of inst itut ional lock- in  
Unruh, 2002. Escaping carbon lock- in. Energy Pol 30, 317–325 

 Technological:  Dom inant  design, standard technological architectures 

and com ponents, com pat ibility 

 Organizat ional Rout ines:  t raining, departm entalizat ion, custom er-

supplier relat ions 

 I ndust r ial I ndust ry standards:  technological inter- relatedness, 

co-specialized assets 

 Societal System :  socializat ion, adaptat ion of preferences and 

expectat ions 

 I nst itut ional Governm ent: policy intervent ion, 

legal fram ew orks, departm ents/ m inist r ies 



I nst itut ional lock- in:  exist ing pat terns of 
thinking and behaviour 

“Alternat ives represent ing radical 
technological change have to com e from  
outside organisat ions represent ing the 
exist ing technologies, whereas the 
exist ing incum bents even m ake efforts to 
elim inate alternat ives from  decision-
m aking processes.”  
Lund (2010)  Energy 35:  4003-4009. 

 

Comparison of 12 decision-making processes in RES 
projects in 1st count ry successful in RES implementat ion  

 



Social acceptance in energy innovat ion prim arily 
issue with an inst itut ional character   
adapted from  Wüstenhagen et  al 2007, p.2386 

Com m unity Acceptance end users, 
local authorit ies, residents  project  decision 
m aking on infrast ructure,  investm ents and 

adapted consum pt ion;  based on t rust , 
dist r ibut ional just ice, fa irness of process 

Market  Acceptance producers, 
dist r ibutors, consum ers, int ra- firm , financial 

actors  invest ing in RES-E and DG 
infrast ructure, using RES generated power 

Socio- Polit ical Acceptance  
regulators, policy actors, key stakeholders, 

public  
 craft  inst itut ional changes & effect ive policies 
fostering  m arket  & com m unity acceptance 



Elem ents such as (among many others)  
-  sustainable com m unity agenda 
-  involvem ent  (ownership)  infrast ructure 
-  com m unit ies’ land use +  landscape 
 

Elem ents such as (among many others)  

-  fully rest ructured power supply 
system  (STS)  
-  int itut ional change in planning 
system s ( redefining decision 
m aking on land use)  opening 
acceptable opt ions for RES and 
DG/ m icrogrid infrast ructure 

Social Acceptance in innovat ion  
exam ples (am ong m any others)  Wolsink 2012 Encyclopedia  



Acceptance of ‘I ntelligent ’ gr id  
(buzzword:  ‘sm art  gr id’)  

 Definit ion:   
"Power grid consist ing of a network of 

integrated m icro-grids that  can m onitor and 
heal it self "  Marr is E (2008)  Upgrading the gr id. Nature 454:  570-573   

exam ples of recognized relevance in policy:  

 “Experts predict  that  the U.S. energy system  
will include m ore than 150 m illion interact ing 
elem ents…need ever m ore sophist icated and 
powerful com puter m odels to t rack the flow of 
energy, and bet ter bat ter ies to support  
com put ing and store energy”  
US Department  of Energy:  Quadrennial Technology Review, Sept . 2015 

 



More exam ples of recognized relevance in 
policy:  EU ‘vision’ on the ‘sm art ’ gr id 

Mengoli ea 2013 



EU vision st ill ‘locked- in’ in cent ralized 
thinking whereas DG is by definit ion not  cent ralized 
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Exam ple Sm artGrid V2G Regulat ion. 
Cent ralized vision  low acceptance 



Renewable Energy (pr im e reason for establishing 

intelligent  gr ids) :  “Dist r ibuted Generat ion”  

• Micro/ decent ralized generat ion 

• Sm aller scale ( than current  units)  

• Spat ially very dispersed 

• Spat ia l cla im s renew ables: "huge"  
MacKay 2008 

• I ntegrate variable sources and dem and 

• Power grid applied as 'storage' capacity 
 Charles 2009 Science 324:  172-175 "Renewables test  I Q of the gr id"   



Dist r ibuted Generat ion 
Ackerm ann, Andersson, Söder 2001;  with several addit ions 

 Com bined cycle gas T.    35–400 MW 

 I nternal com bust ion engines   5 kW–10 MW 

 Com bust ion turbine   1–250 MW 

 Micro-Turbines     35 kW–1 MW 

 Renewable (  favourable, but ≠ ‘sustainable’)  
 Biom ass, e.g. gasificat ion   100 kW–20 MW 

 Sm all hydro     1–100 MW 

 Micro hydro     25 kW–1 MW 

 Wind turbine     200 Wat t–3 MW 

 Photovoltaic arrays    20 Wat t–100 kW 

 Solar therm al, cent ral receiver   1–10 MW 

 Solar therm al, Lutz system    10–80 MW 

 Fuel cells, phosacid    200 kW–2 MW 

 Fuel cells, m olten carbonate   250 kW–2 MW 

 Fuel cells, proton exchange   1 kW–250 kW 

 Fuel cells, solid oxide    250 kW–5 MW 

 Geotherm al     5–100 MW 

 St ir ling engine  (m icro CHP)   2–10 kW 

 



DG, cont inued 

 Ocean energy       
 Waves, Tidal    100 kW–1 MW 
 Saline/ Fresh (osm ot ic)  pressure  100 kW-50 MW 

 

 Dist r ibuted  Storage and Transm ission (of Renewable  generated energy )  

 Heat  storage (elect r ic boilers)    1-10 kW 

 Heat  storage in buildings (solar, elect r.  heat  pum ps)    10-500 kW 

 ‘Cold’ storage (cooling system s)    1-100 kW 

 Bat tery storage     500 kW–5 MW 

 Elect r ic vehicles (bat ter ies)    10-100 kW 

 V2G (Vehicle- to-gr id;  uploading)    10-100 kW 

 MicroGrid (balancing supply-dem and within)   1kW-100MW 

 SuperCondiut ing Transm ission lines   100-1000 kV 

 Storage in ‘non-heat ’ consum pt ion (of Renewable generated energy )  

 Water Supply system s    10kW-1000 kW  

 Desalinizat ion reservoirs     10kW-500 kW 

 Storage in CO2 based fuels   10kW-1MW (??)  

 

 And m any m ore em erging…… 

 



Solar power plants:  m irrors reflect ing on towers 
Wind-cent ralized power plants – e.g. off-shore 
Drawbacks:  far away from consumpt ion;  expensive, problemat ic 
t ransm ission, energy losses 



Why are we t rying to t ransform  energy system ? 
Cent ralized, large scale;  high infrast ructure cost ;   cont inued 
dependance non-domest ic sources. large scape generat ion 
deserts ( ‘Desertec’ init iat ive)  example DESERTEC 



More Cent ralized ideas for RES in current  exist ing 
power supply:  Les Mées, Durance valley (F)  



DG  
 
m ore integrated in 
com m unity  

Prosum er ’s 
com m unit ies 
(Germ any)  



New invent ions for the Future 
Saline/ fresh water encounters. Art ist  im pression 
Afsluitdij k (NL)  separat ing Sea/ Lake 
 
Drawback:  fresh water scarcity;  fresh/ salt  
encounters m ainly estuaries, large biodiversity;  
sim ilar drawback for t idal power 



Large Hadron Collider  
F, CH close to Geneva 

 



Applicat ion SuperConduct ing HV t ransm ission 
Cooling:  He, possibly N2 (MgB2 at  39K) ;  bi-polar coax DC-HV  no 
m agnet ic field;  experim ental applicat ion in t ransm ission lines, 
underground, narrow t racks, no m agnet ic fields 
possibly replacing current  HV Transm ission Lines Thom as et  al,  RSER in press  



Exam ple ‘Landscape integrat ion’ by cent ral 
direct ion;  solar on roof of tunnel, without  
com m unity integrat ion 
Leiderdorp, NL, local opposit ion 



Or DG, which im plies ‘landscape integrat ion’, 
including com m unity integrat ion 
Bellwald, Upper Rhône valley, CH  Michel et  al 2015 



Definit ion  

 Dist r ibuted Generat ion  
 
is an elect r ic power source  

 

-  connected direct ly to the dist r ibut ion 

       network  

 

-  or on the customer side of the m eter .  
Ackermann et  al 2001 



‘Sm art  gr id’:  “…rescaling and dist r ibuted 
generat ion”  … “ integrated m icro-grids that  can 
m onitor and heal it self ”   
Marris 2008, Nature 454, 570   

 



Again:  why? 4 kinds of ‘m erit ’ (not  

guaranteed, depending upon inst itut ional frame ! ! )  

related to 6 sm art  m icrogrid elem ents 

Haidar et  al Ren Sust  En Rev 

2015  



Again:  why? 4 kinds of ‘m erit ’ (not  

guaranteed, depending upon inst itut ional frame ! ! )  

related to 6 sm art  m icrogrid elem ents 

Haidar et  al Ren Sust  En Rev 2015  



Feasibility RES requires integrat ion in 

• Of Different  pat terns 
of variable supply 

• Opt im izat ion supply 
and dem and:  needs 
(m icro- )opt im izat ion 

 • Developm ent  of com m unity m icro-grids, 
-  co-operat ion of co-producers ( ‘prosum ers’)  

-  load-cont rol (support ing DG, not  cent ral capacity)  

-  storage within com m unity (e.g. elect r ic vehicles)  
-  I ntelligent  regulat ion/ m etering within com m unity 
-  support ing ‘m icro-grid’ 

-  instead of cent ral power plants 



“Planning”? Why stakeholder 
involvement  needed? 

 “ targets only achievable …broad stakeholder 
involvem ent  and a social m ovem ent  …towards 
energy t ransform at ion … in order to overcom e 
t ransform at ion barr iers”  Oßenbrügge, this conference 

 

    OR 

 

 Abolish cent ral cont rol to break down barr iers 
.. .  to prom ote co-product ion and part icipat ion 
to achieve acceptable land use planning for 
energy infrast ructure 



Micro Grid (exam ple of only houses)  
internal integrat ion of generat ion and dem and 
(m inim izing exchange with public gr id)  



Micro Grid:  Co-operat ing prosum ers form  a 
com m unity harvest ing, applying and  

governing a natural resource  

All units (generat ion, t ransm ission, regulat ion, 
consum pt ion)  connected in 1 STS 



 Socio-Technical Systems (STS) 
because of DG: huge geographical variety 
all STSs consist of 5 subsystems  

 - resource system: conversion technology; 
 transmission & regulation infrastructure 

 - natural system: climate, ecology, landscape 

 - governance system (≠ government): investment,  
  management, property, land use 

 - users, consumers involved in production 

 - consumption patterns, adaptation to variable 
  resources, storage 

 

I nnovat ion theory 

Energy system  is collect ion of STS’s 



CPR approach to RES:  definit ion  
(Lin Ost rom, 1999;  1990)  and applicat ion 

 Com m on Pool Resources are 
-  natural or m an-m ade resources  
-  where one actors’s use of the 
com m ons  
-  subt racts from  its use by others 
-  but  there is difficulty in excluding 
access  

Dietz et  al. Science, 2002;  Ost rom, 1990, 2000  

Energy Applicat ion to Socio-Ecological System s SES  

 Hodbod, Adger EnResSocSci 2015 

Applicat ion to Socio-Technical System s, STS  
 including landscape Wolsink RenSustEnRev 2012 

 



Subst ractability;  Excludability 

 1)  Exploitat ion by one results in less 
availability for others  (subt ractabilit y)   
Resource NOT scarce, scarcity is space 
required for generat ion and dist r ibut ion 
(McKay 2008)  

( landscape, resource r ights)  
 

  2)  Difficult ies to exclude potent ial users  
(excludabilit y) . Source is free, current  
barr iers only m an m ade (=  inst itut ional)  

 



Ostrom , 1999.  Coping with t ragedies of the 

com m ons. Annual Review Polit ical Science 2, p493 

  

"Contemporary policy analysis of the governance of common-
pool resources is based on three core assumpt ions:   
 
(a)  resource users are norm- free maxim izers of immediate 
gains, ……  
 
(b)  designing rules to change incent ives of part icipants is a 
relat ively simple analyt ical task 
 
(c)  organizat ion itself requires cent ral direct ion”  
 
“……… all three assum pt ions are a  poor foundat ion for  
policy analysis.“ 

 



land use issues related to DG 
exam ple:  in CPR m anagem ent :  resource  
r ights, to be set t led within com m unity 

Changed m eaning of ‘space’ and property of land. 
-  I ntegratat ing land use with generat ing power 
-  fully depending on local ecology, culture, and social-
technical system  (Schlager & Ost rom, 1992) .  



 
 Self/ Polycentr ic governance for all land use 
issues related to DG Dietz ea 2003;  Ost rom 1999, Ost rom  ea 2007 

exam ple:  landscape values & percept ions 

 Required infrast ructure units, huge num bers, affect ing 
m ore people, m ore landscapes (Nadaï & van der Horst , 2010;  

Wolsink, 2012)  

 I nfrast ructure developm ents m ay threaten cit izens’ 
subject ive connect ions to the landscape (Bell et  al 2013;  

Devine-Wright , 2009;  Wolsink, 2007) .  

 Landscape im plicat ions of com m unity outsider ’s energy 
infra results in opposit ion cont inuing to ar ise (Pasqualet t i,  

2011;  Walker, et  al,  2014)   

 Energy landscapes represent  innovat ion, sustainability 
and environm ental health;  good fit  to local values of 
landscape fosters cultural acceptability (McLachlan, 2010)  

 Acceptance of RES requires fit  to local ident ity (sense 
of place, place at tachm ent  Devine-Wright ;  Stedman)   
 



Lock- in also (among others)  in Planning System  and 
in cent ralized, hierarchical energy planning 

 inclinat ion towards 
tokenism  and ‘therapy’ 

 
Current  t rend:  enhanced 
reliance on tokenism  

 
Steps down the ladder:  

• com m odificat ion RES 
projects (e.g. tenders)  
neoliberal agenda 

• ‘st ream lining’ planning 
hierarchical agenda 
Cowell Owens 2006 



conclusions 

 RES:  higher social (com m unity)  acceptance  DG 

 Central as backup only ( resistant  incum bents)  

 Huge variety am ong, and within Socio-Technical 
System s (STS)  

 Microgrid an DG relate to co-operat ion:  com m unity 

 Like SES  variety and com plexity 

 Hierarchy creates com plicat ions (e.g. landscape values)  
 and dest roys t rust  

 Co-operat ion requires Self Governance in system s,  

 Polycent r ic and adapt ive governance:  

 Part icipat ion in co-product ion is inevitable precondit ion 



   Thank you. 
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