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Abstract	

While	cooperative	organizations	created	with	 the	aim	to	 initiate,	develop,	and	operate	
renewable	 electricity	 (RE)	 projects	 have	 received	 attention	 for	 their	 roles	 in	 the	
transition	 to	 a	 sustainable	 energy	 system,	 the	 disparities	 in	 the	 number	 of	 RE	
cooperative	 projects	 among	 countries	 suggest	 that	 institutional	 contexts	may	 have	 an	
impact	on	their	deployment.	In	order	to	systematically	identify	the	systemic	factors	that	
impact	 their	deployment,	we	use	an	established	 framework,	 considering	 the	 strengths	
and	 weaknesses	 in	 market	 structure,	 infrastructures,	 institutions,	 interactions,	 and	
capabilities.	We	 compare	 the	 deployment	 context	 in	 Germany,	 France,	 and	 Sweden	 in	
order	 to	 understand	 which	 systemic	 factors	 have	 an	 impact	 and	 how	 they	 affect	 RE	
cooperative	projects.	Based	on	a	review	of	the	literature	and	qualitative	interviews	with	
experts	in	RE	cooperatives,	it	appears	that,	although	RE	cooperative	projects	share	some	
obstacles	 with	 most	 new	 entrants	 of	 RE,	 they	 are	 particularly	 exposed	 to	 a	 lack	 of	
financial	infrastructure,	a	lack	of	knowledge	and	interactions,	and	problems	related	to	a	
lack	 of	 regulatory	 frameworks	 facilitating	 their	 deployment.	 Results	 also	 show	 that	
systemic	factors	are	complementary	and	dependent	on	each	other:	lowering	one	barrier	
lowers	other	barriers,	 and	some	obstacles	 strengthen	other	obstacles.	Drawing	on	 the	
comparison	 among	 Germany,	 France,	 and	 Sweden,	 we	 highlight	 some	 interesting	
practices	 that	 could	be	used	 in	 the	 coordination	and	alignment	of	 systemic	 conditions	
for	the	deployment	of	RE	cooperative	projects.	
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1. Introduction	

Cooperatives	 formed	 by	 citizens	 with	 the	 objective	 of	 initiating,	 developing,	 and	
operating	 renewable	electricity	 (RE)	projects	have	received	particular	attention	 in	 the	
transition	literature	of	the	last	few	years	[1–6].	Some	authors	and	policymakers	consider	
them	 to	 be	 a	means	 to	 facilitate	 the	 energy	 transition,	 for	 instance,	 by	 creating	 local	
acceptance	of	wind	power,	by	raising	equity	for	the	development	of	new	RE	plants,	or	by	
creating	awareness	of	energy	issues	[e.g.	1,4,6].	Yet,	the	disparities	among	countries	in	
the	number	of	RE	projects	developed	by	cooperatives	suggest	that	institutional	contexts	
may	have	an	impact	on	their	expansion	[e.g.	6,7,8].		

Previous	 studies	 have	 identified	 a	 number	 of	 systemic	 factors	 that	 may	 affect	 the	
diffusion	of	technological	 innovations	such	as	RE	technologies	[e.g.	9,10].	 In	particular,	
authors	 have	 shown	 that	 systemic	 strengths	 or	 weaknesses	 with	 regard	 to	 market	
structure,	 infrastructures,	 institutions,	 and	 interactions,	 as	 well	 as	 capabilities,	 are	
determinants	for	the	deployment	of	RE	technologies	[10,11].	In	this	paper,	we	attempt	
to	 use	 this	 theoretical	 approach	 in	 order	 to	 understand	 the	 factors	 that	 affect	 the	
deployment	of	projects	driven	by	a	particular	group	of	actors,	i.e.	RE	cooperatives.	This	
is	motivated	by	the	fact	that	few	studies	have	analyzed	the	factors	with	an	impact	on	RE	
cooperative	expansion	in	a	systematic	way;	thus,	 it	 is	still	hard	to	understand	whether	
factors	 are	 shared	 by	 RE	 cooperatives	 across	 institutional	 frameworks	 or	 if	 they	 are	
country-	or	project-specific.	Based	on	data	collected	through	secondary	sources,	as	well	
as	 qualitative	 interviews	 with	 experts	 on	 RE	 cooperatives	 in	 France,	 Germany,	 and	
Sweden,	we	compare	these	three	countries,	where	clear	disparities	in	the	deployment	of	
RE	cooperative	projects	are	accounted	for.			

The	 analysis	 of	 these	 data	 indicates	 that,	 while	 some	 challenges	 seem	 to	 affect	 the	
deployment	 of	 RE	 projects	 in	 general	 (e.g.	 the	 legitimacy	 of	 RE	 technologies),	 some	
problems	 are	 specific	 to	 RE	 cooperative	 projects	 (e.g.	 lack	 of	 regulative	 frameworks	
allowing	 their	 deployment	 and	 lack	 of	 a	 financing	 infrastructure).	 There	 are	 also	
problems	 that	 cooperatives	 share	 with	 other	 new	 RE	 project	 owners,	 but	 that	 affect	
them	particularly	 (e.g.	 lack	 of	 legitimacy	 and	market	 structure).	Moreover,	 the	 results	
also	 show	 that	 systemic	 factors	 are	 complementary	 and	 dependent	 on	 each	 other:	
lowering	 one	 barrier	 lowers	 other	 barriers	 and	 some	 obstacles	 strengthen	 other	
obstacles.	

This	study	sheds	light	on	the	impact	that	systemic	factors	have	on	the	deployment	of	RE	
cooperative	 projects.	 It	 underlines	 the	 importance	 of	 policies	 encouraging	 their	
deployment,	and	it	provides	a	foundation	for	policies	targeting	new	entrants,	in	general,	
and	RE	cooperatives,	in	particular.	Moreover,	the	comparison	among	countries	provides	
interesting	practices,	which	have	positive	impacts	on	the	deployment	of	RE	cooperative	
projects,	which,	potentially,	can	be	replicated	in	other	contexts.		

In	 the	 following	 section,	 the	 previous	 literature	 on	 RE	 cooperative	 projects	 and	 its	
current	 gaps	 are	 first	 introduced,	 and	 the	 framework	on	 systemic	 factors	used	 in	 this	
paper	 is	 then	 presented.	 Section	 4	 describes	 the	 methodology	 chosen	 to	 collect	 and	
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analyze	data.	The	empirical	data	is	then	presented	in	Section	5	and	analyzed	in	Section	
6.	The	paper	finally	concludes	in	Section	7,	with	some	implications	for	policies.	

2. The	role	of	RE	cooperative	projects	in	the	energy	transition		

Despite	 many	 attempts	 to	 find	 a	 consensus	 on	 a	 definition	 of	 RE	 cooperatives,	 the	
concept	 is	 still	 vague	 and	 ambiguous,	 especially	 since	 what	 is	 legally	 included	 in	 the	
cooperative	status	often	differs	from	country	to	country	[12,13].	Nevertheless,	authors	
share	 the	 understanding	 that	 RE	 cooperatives,	 no	 matter	 the	 context,	 imply	 some	
involvement	of	the	public	(e.g.	the	local	community	[e.g.	14]	or	the	citizens	of	a	region	or	
country	[e.g.	3])	in	the	decision-making	(e.g.	through	democratic	governance	or	through	
the	ownership	of	the	majority	share	of	the	projects	[e.g.	3,15])	and	a	distribution	of	the	
benefits	generated	by	 the	RE	project	 in	question	 [12,16].	 In	 this	paper,	 for	 the	sake	of	
clarity,	we	consider	as	RE	cooperatives	the	citizen	groups	recognized	as	RE	cooperatives	
in	the	country	where	their	projects	are	developed,	although	we	acknowledge	that	what	
the	cooperative	status	exactly	includes	may	differ	among	countries.				

Over	the	 last	decade,	RE	cooperatives	have	received	 increased	attention	 from	scholars	
and	 policymakers.	 First,	 it	 has	 been	 emphasized	 that	 they	may	 encourage	 the	 energy	
transition,	for	instance,	by	lowering	some	obstacles	associated	with	the	development	of	
RE	projects.	 Indeed,	 studies	have	shown	that	when	 local	or	non-local	citizens	 take	 the	
initiative	for	their	development,	the	local	and	public	acceptance	of	RE	projects	is	higher	
[4,12].	In	many	cases,	such	projects	create	a	social	acceptance	of	the	construction	of	RE	
plants,	because	they	involve	the	local	inhabitants	in	the	decision-making	process	[6,17].	
Moreover,	 the	public	perceives	 them	as	having	 low	profit-maximizing	 interests	and	as	
being	willing	 to	provide	more	benefits	 to	 local	 residents	 [6,17].	As	a	consequence,	 the	
prospects	of	getting	a	planning	consent	may	be	improved	[18],	which	is	a	process	that	
slows	down	the	transition.		

Second,	 some	 authors	 have	 shown	 that	 RE	 cooperatives	 may	 represent	 a	 means	 to	
finance	 the	 energy	 transition,	 since	 they	 may	 be	 an	 effective	 way	 to	 provide	 an	
additional	 equity	 source	 [19].	 This	 is	 particularly	 relevant,	 because	 citizens	 (i.e.	 RE	
cooperative	members)	participating	in	such	projects	are	less	affected	by	risk,	fluctuating	
profits,	 and	 unstable	 policies	 than	 venture	 capitalists	 [3,8],	 especially	 in	 unstable	
economic	contexts,	such	as	during	economic	crises	or	recessions.	In	fact,	they	may	even	
obtain	loans	at	preferential	conditions	if	key	actors	such	as	banks,	support	them	[2,19].	

Third,	studies	have	shown	that	RE	cooperatives	have	the	potential	to	create	awareness	of	
energy	issues	 among	 their	members	and	 the	 local	 community	where	 their	projects	are	
situated.	 Indeed,	 the	 participation	 of	 citizens	 in	 the	 development	 and	 the	
operationalization	 of	 RE	 projects	 is	 a	 way	 to	 spread	 knowledge,	 expertise,	 and	
enthusiasm	for	environmental	consciousness	and	RE	technologies	[17,20].	This	has	been	
reported	to	lead	to,	for	instance,	an	attitude	change	in	the	community	or	even	a	decrease	
in	energy	consumption	among	RE	cooperative	members	[e.g.	5,6,17].	
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Finally,	 for	 some	 authors,	 RE	 cooperatives	 contribute	 to	 the	 democratization	 of	 the	
energy	 system	 [6,21].	 From	 that	 perspective,	 a	 necessary	 condition	 for	 the	 energy	
transition	to	happen	is	the	decentralization	of	the	energy	system,	i.e.	from	the	dominant	
control	 of	 large	 centralized	 utilities	 to	 citizen	 re-empowering	 through	 decentralized	
local	 and	 participative	 projects	 contributing	 to	 local	 energy	 autonomy	 [13,22,23].	 By	
giving	 their	members	 the	 ability	 to	 initiate	 and	participate	 in	decisions	 affecting	 their	
own	 energy	 system,	 RE	 cooperatives	 make	 this	 democratization	 possible	 and	 allow	
citizens	to	reclaim	common	goods	[24].	

Although	the	positive	potential	of	RE	cooperatives	can	hardly	been	questioned,	there	are	
large	 differences	 among	 countries	 with	 regard	 to	 the	 deployment	 of	 cooperative	
projects.	 Country-specific	 studies	 have	 reported	 many	 types	 of	 challenges	 that	 RE	
cooperatives	 face	when	developing	new	projects,	 such	as	conflicts	among	members	or	
within	the	community	[12],	lack	of	professionalism	[19],	lack	of	legitimacy	[17],	lack	of	
access	to	locations	[6],	unstable	policy	contexts	[18,20,25],	lack	of	experience	[25],	lack	
of	access	to	capital	[6,19],	lack	of	networks	[5,25],	and	so	forth.	One	remaining	problem	
however,	is	the	fact	that	few	studies	have	analyzed	obstacles	in	a	systematic	way;	thus,	it	
is	 still	 hard	 to	 understand	 whether	 the	 reported	 challenges	 are	 shared	 by	 RE	
cooperatives	across	institutional	frameworks	or	if	they	are	country-	or	project-specific.	
In	an	attempt	to	fill	this	gap,	we	propose	to	use	a	framework	where	systemic	obstacles	
have	systematically	been	studied,	i.e.	the	technological	innovation	system	literature.			

3. Systemic	factors	with	an	impact	on	the	deployment	of	RE	technologies			

The	technological	innovation	system	literature	suggests	that	the	development	and	
diffusion	of	innovations	(such	as	RE	technologies)	is	determined	by	factors,	i.e.	strengths	
and	weaknesses,	at	the	socio-technical	level	of	the	system	[e.g.	26,27–29].	According	to	
these	authors,	innovation	systems	are	composed	of	actors,	networks,	and	institutions	
that	interact	and	affect	each	other	and	that	may	block	or	encourage	the	diffusion	of	new	
technologies1	[30].	A	better	understanding	of	the	potential	obstacles	at	different	system	
levels	are	crucial	for	policies	aiming	at	facilitating	the	development	and	diffusion	of	
innovations	[27,29].	Based	on	a	literature	review	of	50	articles	studying	the	diffusion	of	
RE	technologies,	Negro	et	al.	[10]	recently	provided	the	following	theoretical	typology	of	
systemic	factors,	with	an	impact	on	the	deployment	of	RE	technologies:	
	

• The	established	market	structure	may	have	an	organization	and	criteria	to	select	
innovations	that	can	hinder	the	deployment	of	innovations.	For	instance,	energy	
system	incumbents	may	either	want	to	prevent	the	apparition	and	the	diffusion	of	RE	
innovations	in	order	to	protect	their	existing	businesses,	which	are	based	on	fossil	
fuels,	or	they	may	try	to	take	ownership	of	the	technological	innovation	to	control	its	
deployment,	for	example,	by	influencing	the	design	of	regulatory	frameworks	and	
																																																								
1	It	should	be	noted	that	while	actors,	networks	and	institutions	that	are	endogenous	of	the	innovation	
system	may	block	or	encourage	its	development,	the	diffusion	of	new	technology	may	also	be	affected	by	
factors,	which	are	exogenous	of	the	innovation	system	[Sandén	&	Jonasson	2005].		
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criteria	for	grid	access	in	favor	of	larger	projects	and	to	the	detriment	of	smaller	
emerging	actors.	
	

• Infrastructures	may	represent	a	problem	if	the	basic	physical	and	non-physical	
structures	needed	for	the	deployment	of	an	innovation	are	lacking.	For	instance,	the	
lack	of	storage	capacities	for	solar	power	or	the	lack	of	access	to	the	grid	may	hinder	
the	deployment	and	use	of	RE	technologies.	
	

• Hard	and	soft	institutions	are	the	formal	and	informal	rules	and	norms	that	exist	within	
an	institutional	context.	Formal	rules,	such	as	existing	laws,	regulations,	standards,	and	
informal	norms	and	values,	for	instance	public	perceptions	or	acceptance	of	an	
innovation	may	hinder	or	slow	down	the	deployment	of	innovations.		RE	technologies	
may,	for	instance,	face	unstable	support	systems,	lack	of	legitimacy	on	the	energy	
market,	or	local	opposition	to	the	development	of	new	plants.	
	

• If,	within	the	system,	interactions	between	actors	(e.g.	new	entrants,	governmental	
organizations,	energy	system	incumbents)	are	either	too	strong	or	too	weak,	problems	
may	occur	that	hinder	or	slow	down	the	deployment	of	an	innovation.	For	instance,	in	
the	case	of	RE	technologies,	if	interactions	between	utilities	(i.e.	producing	electricity	
with	both	fossil-fueled	and	RE	technologies)	are	too	strong,	they	may	be	reluctant	to	
accept	the	apparition	of	new	entrants	and	try	to	influence	policy-makers	in	restricting	
their	emergence.	Likewise,	interactions	between	adopters	of	the	RE	technologies	may	
be	too	weak,	which	may	lead	to	missed	learning	opportunities.	
	

• The	lack	of	capabilities,	such	as	financial	resources,	knowledge	or	experience,	among	
system	actors	may	also	affect	the	deployment	of	an	innovation.	In	the	case	of	RE	
technologies,	actors	may,	for	instance,	lack	the	financial	resources	needed	to	invest,	or	
they	may	lack	the	knowledge	needed	to	implement	the	technologies.	
	
Although	these	systemic	factors	have	been	developed	in	order	to	study	the	deployment	
of	innovations,	they	provide	a	theoretical	ground	that	may	be	used	in	order	to	
systematically	analyze	the	systemic	conditions	for	the	deployment	of	RE	projects	across	
countries.	Therefore,	in	this	paper,	we	apply	Negro	et	al.	[10]	’s	framework	in	order	to	
study	the	systemic	factors	impacting	the	deployment	of	projects	driven	by	RE	
cooperatives	as	an	attempt	to	understand	the	impact	of	these	factors	on	actors,	rather	
than	on	technologies.	

4. Methodology	

4.1. A	comparative	study	of	three	different	institutional	contexts	

In	 order	 to	 understand	 the	 impact	 of	 systemic	 factors	 on	 the	 deployment	 of	 projects	
driven	 by	 RE	 cooperatives,	 we	 conducted	 a	multiple	 case	 analysis	 of	 three	 countries:	
France,	 Germany,	 and	 Sweden.	 This	 method	 has	 been	 used	 in	 similar	 studies	 where	
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institutional	factors	influencing	the	deployment	of	RE	technologies	have	been	assessed	
[18,31],	 and	 it	 is	 considered	 to	 be	 particularly	 relevant	 in	 order	 to	 enhance	 the	
divergence	between	cases	[32].		

The	choice	of	 the	 three	cases	 is	 justified	by	 their	 comparability	and	by	 the	 interesting	
differences	that	characterize	them.	Indeed,	based	on	European	and	national	legislation,	
they	have	all	committed	themselves	to	ambitious	objectives	regarding	the	development	
of	renewable	energy	in	the	power	sector.	France	recently	committed	itself	to	increasing	
the	share	of	RE	from	15%	in	2005	to	40%	by	2030,	Germany	from	10%	in	2005	to	50%	
by	2030,	and	Sweden	 from	50%	in	2005	 to	63%	in	2020.	However,	although	 they	are	
part	of	the	same	European	regulatory	framework,	the	three	countries	rely	on	different	
policy	 instruments	 to	 support	 RE	 generation:	 Sweden	 has	 a	 tradable	 green	 certificate	
system	(TGC);	Germany	recently	moved	from	feed-in	tariffs	toward	more	market-based	
premium	 schemes;	 and	 France	 is	 currently	 using	 a	 mixture	 of	 different	 instruments,	
including	feed-in	tariffs,	a	market	premium	scheme	(by	2016),	and	tenders.		

Despite	 similar	 ambitions	 and	 the	presence	of	 support	 policies,	 the	deployment	of	RE	
projects	differs	greatly	between	France,	Sweden,	and	Germany,	both	 in	general	and	 in	
terms	of	 the	number	of	projects	developed	and	owned	by	new	entrants	 (including	RE	
cooperatives).	 For	 instance,	 whereas	 in	 Germany,	 RE	 cooperative	 projects	 represent	
almost	 50%	of	 total	 installed	RE	 capacities,	 this	 type	 of	 projects	 is	 not	 as	 common	 in	
France	 and	 Sweden	 [33–36].	 It	 has	 been	 suggested	 that	 the	 disparities	 in	 the	
deployment	of	RE	cooperative	projects	may	be	explained	by	the	general	deployment	of	
RE	 technologies	 in	 the	 respective	 countries	 [37].	 However,	 the	 situation	 in	 Sweden,	
where	 the	 number	 of	 RE	 cooperative	 projects	 is	 low	 and	 the	 deployment	 of	 RE	
technology	 is	 high,	 suggests	 that	 there	 are	 other	 underlying	 factors.	 It	 is,	 therefore,	
relevant	to	study	these	cases	in	order	to	find	out	about	the	systemic	factors	that	have	an	
impact	on	the	deployment	on	these	projects.	

4.2. Data	collection	

The	case	data	were	collected	into	two	steps,	through	secondary	data	and	interviews.	We	
started	by	doing	a	 content	analysis	of	 secondary	data	gathered	 from	 industry	 reports,	
policy	 documents,	 and	 analyses,	 as	well	 as	 through	 the	 review	 of	 previous	 published	
scientific	studies	on	the	context	of	the	development	of	RE	cooperative	projects	and	the	
associated	challenges.	Through	this	process,	we	were	able	to	identified	systemic	factors,	
which	 affect	 the	 deployment	 of	 RE	 cooperative	 projects.	 However,	 the	 availability	 of	
secondary	 data	 and	 the	 state	 of	 country-specific	 scientific	 literature	 regarding	
cooperative	organizations	and	their	projects	differ	between	the	three	countries,	due,	for	
instance,	to	different	routines	for	public	availability	of	reports	and	political	analyses	[5].	
At	 this	 stage,	 it	 was	 therefore	 decided	 that	 we	 needed	 to	 complement	 the	 first	 data	
collection	with	additional	data	from	interviews.	This	strategy	gave	us	the	opportunity	to	
gather	 up-to-date	 information	 on	 the	 national	 context	 for	 RE	 cooperative	 project	
development	and	to	triangulate	the	secondary	data	obtained	during	the	first	step	of	the	
data	collection	[38].		
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Interviews	were	conducted	with	experts	in	the	field	of	RE	production	(Interviewees	1,	3,	
4,	6,	and	7)	and	with	some	of	 the	 initiators	of	 the	RE	cooperative	projects	 in	different	
countries	 (Interviewees	 2	 and	 5).	 Two	 interviews	 were	 conducted	 for	 Sweden	
(Interviewees	1	and	2),	 two	for	Germany	(Interviewees	3	and	4),	and	three	for	France	
(Interviewees	5,	6	and	7).	Experts	in	the	field	of	RE	production	were	considered	as	such	
because	 of	 their	 previous	 research	 on	RE	 cooperatives	 in	 the	 context	 of	 their	 specific	
country.	 These	 are	 individuals	 that	 have	 followed	 the	 development	 of	 many	 RE	
cooperative	projects	and	that	have,	over	the	years,	gathered	knowledge	about	the	most	
common	problems	met	by	RE	cooperatives	and	about	the	usual	solutions	chosen	by	RE	
cooperatives	 to	 solve	 these	 problems.	 In	 all	 cases,	 interviewees	 have	 developed	
guidelines	for	RE	cooperative	project	development	or	published	articles	about	common	
problems	 met	 by	 these	 organizations.	 Finally,	 in	 order	 to	 account	 for	 the	 individual	
perceptions	of	when	a	systemic	challenge	was	considered	as	such	or	not	and	to	take	into	
consideration	 the	systemic	 factors	with	a	specific	 impact	on	RE	cooperatives2,	we	also	
gathered	 the	 perspectives	 of	 actors	 that	 had	 gone	 (or	 that	 were	 going)	 through	 the	
process	of	developing	RE	cooperative	projects	through	interviews	with	initiators	of	RE	
cooperative	projects.		

4.3. Data	analysis	

In	 order	 to	 systematically	 compare	 the	 systemic	 factors	 with	 an	 impact	 on	 the	
deployment	 of	 RE	 cooperative	 projects	 in	 the	 three	 countries,	 we	 analyzed	 the	 data	
based	on	predefined	comparative	factors	previously	classified	by	Negro	et	al.	[10]	in	an	
extensive	 review	of	 the	 literature	 on	 obstacles	 to	 the	 diffusion	 of	 RE	 technologies	 (as	
described	in	Section	3).	In	the	categorization	of	the	factors,	we,	therefore,	looked	at	how	
market	 factors,	 hard	 and	 soft	 institutional	 factors,	 knowledge	 and	 physical	
infrastructure	factors,	 interaction,	and	capability	factors	affected	the	deployment	of	RE	
cooperative	 projects.	 As	 a	 consequence	 of	 the	 focus	 of	 the	 analysis	 on	 the	 impact	 of	
factors	on	RE	cooperatives,	 it	 appeared	 that	 some	specific	dimensions	of	 factors	were	
particularly	 relevant	 and	 that	 some	 factors	were	 closely	 related	with	 each	other.	As	 a	
consequence,	subcategories	of	factors	present	in	Negro	et	al.	[10]‘s	framework	became	
head	categories	 (e.g.	 financial	 infrastructure)	and	some	 factors	were	gathered	under	a	
common	head	factors	(e.g.	knowledge	and	interactions).			

5. Results	

The	 results	 from	 the	 review	 of	 previous	 studies	 and	 from	 interviews	 show	 that	 the	
systemic	context	for	RE	cooperative	projects	differs	from	one	country	to	another.	In	this	
section,	we	review	the	systemic	factors	with	a	potential	impact	on	the	deployment	of	RE	
cooperative	projects	in	France,	Germany,	and	Sweden.		

	 	

																																																								
2 In	addition	to	the	cases	when	this	had	been	addressed	in	the	secondary	data.	



8	
	

5.1. Market	structure		

The	 three	 countries	 have	 different	 market	 structures,	 particularly	 with	 regard	 to	 the	
division	of	activities,	i.e.	generation,	transmission,	distribution,	and	retail,	as	well	as	the	
competition	within	them	(see	Table	1).	France	is	characterized	by	the	highest	degree	of	
monopolistic	concentration,	with	 the	publicly	owned	utility,	EDF,	 representing	90%	of	
the	 total	 generation	 and	 a	 92%	market	 share	 in	 retail.	 In	 contrast,	 the	 liberalization	
processes	in	Germany	and	Sweden	have	led	to	increased	competition	among	electricity	
retailers	and	an	unbundling	of	activities.	 In	Sweden,	Vattenfall	was	 the	only	electricity	
retailer	before	the	liberalization,	but	there	are	now	more	than	110	electricity	retailers,	
of	 which	 about	 30	 offer	 electricity	 produced	 entirely	 from	 renewable	 sources.	 In	
Germany,	 about	 1100	 companies	 are	 active	 in	 the	 retail	 market,	 and	 the	 market	 for	
renewable	 power	 supplies	 has	 increased	 quickly	 since	 the	 nuclear	 accident	 of	
Fukushima,	reaching	811	green	electricity	suppliers	in	2014	[39].	

In	France,	both	the	transmission	and	distribution	grids	are	managed	as	monopolies	by	
EDF’s	subsidiaries,	RTE	(Réseau	de	Transport	d’Electricité)	and	ErDF	(Electricité	Réseau	
Distribution	France).	 	 In	 Sweden,	 while	 the	 distribution	 grid	 is	 operated	 by	 168	 local	
operators,	there	is	still	a	public	monopoly	on	the	operation	of	the	transmission	grid.	In	
contrast,	in	Germany,	the	operation	of	both	the	transmission	and	distribution	grids	are	
shared	among	multiple	operators.		

Table 1: Overview of the electricity market-structure in France, Germany and Sweden (in 2013) 

 France Germany Sweden 

Number of dominant 
utilities (>15% market share 

in total generation) 
1 4 3 

Dominant utilities’ 
cumulative market share in 

generation 
90% 58% 78% 

Transmission grid operation Centralized through 
EDF’s subsidiary RTE 

4 independent regional 
operators 

Public monopoly 
operated by Svenska 

Kraftnät 

Distribution Grid operation 1 main operator (ErDF) 
owned by EDF 900 local operators 168 local operators 

Number of retailing 
companies 18 1100 120 

	

As	 illustrated	 in	 Table	 1,	 a	 few	 utilities	 dominate	 the	 RE	market	 of	 the	 three	 studied	
countries.	 In	 Germany,	 utilities’	 initial	 lack	 of	 interest	 in	 participating	 in	 the	
development	of	new	types	of	RE	production3	from	the	appearance	of	RE	technologies	on	

																																																								
3	Excluding	hydropower	
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the	 market	 has	 left	 a	 space	 for	 pro-RE	 actors	 to	 argue	 for	 favorable	 policies,	 which	
dominant	utilities	have	criticized	and	advocated	against	[40–42].	

In	France,	the	dominant	utilities	(i.e.	mainly	EdF	and	GdF)	are	major	voices	in	the	policy	
debate	 [43],	 and	 they	 are	 also	 leading	 the	 RE	 deployment	 (even	 though	 RE	 only	
represents	 a	 minor	 share	 of	 their	 total	 business).	 Furthermore,	 they	 are	 the	 main	
funders	and	actors	of	the	lobbying	federation	for	RE	in	France.		

In	Sweden,	two	different	behaviors	have	been	observed	among	dominant	utilities;	while	
they	have	participated	actively	in	the	policy	debate,	advocating	policy	schemes	in	favor	
of	their	own	business	model,	municipal	energy	companies,	which	can	also	be	considered	
to	 be	 traditional	 actors	 in	 the	 Swedish	 energy	 market	 [34],	 have	 worked	 in	 favor	 of	
decentralized	projects	[Interviewee	1].	

5.2. Grid	infrastructure	

Grid	 connection	 procedures,	 costs,	 and	 delays	 vary	 significantly,	 not	 only	 between	
countries,	 but	 also	 for	 different	 projects	 within	 each	 country	 [44].	 In	 Germany,	 grid	
connection	costs	are	generally	considered	low,	since	project	developers	only	pay	for	the	
connection,	not	for	additional	reinforcement	within	the	grid	[45].	Moreover,	due	to	the	
development	 of	 several	 thousand	 RES	 projects,	 permitting	 procedures	 are	 highly	
standardized	and	without	excessive	delays	[46].		

In	France,	the	grid	connection	process	is	highly	complex.	Up	to	20	authorities	have	to	be	
contacted	for	the	permitting	procedure,	and	developers	of	the	RE	projects	have	to	bear	
both	direct	connection	costs	and	reinforcement	costs	at	the	next	higher	level	of	the	grid	
[47].	Developers	are	entirely	dependent	on	the	will	of	 the	grid	operators,	who	are	not	
bound	 by	 legal	 obligations	 regarding	 the	 deadlines	 for	 grid	 connection,	 which	
sometimes	results	in	significant	delays	[Interviewee	6].	

In	 Sweden,	 the	 grid	 connection	 process	 itself	 is	 considered	 to	 be	 relatively	 simple4	
[Interviewee	1].	However,	 there	 is	a	 lack	of	 transparency	regarding	the	distribution	of	
costs	in	cases	when	grid	reinforcements	are	needed	[45,49].	With	the	current	practice,	a	
new	RE	project	has	to	carry	the	costs	of	its	connection,	no	matter	the	voltage	level	or	the	
potential	societal	benefits	(e.g.	if	additional	RE	projects	are	built	later	on).		This	has	led	
the	government	to	order	a	commission	of	enquiry	to	look	at	alternative	models	for	cost	
sharing,	 and	 there	 are	 discussions	 aimed	 at	 coordinating	 these	 costs	 and	 avoiding	
having	one	project	carry	the	costs	of	other	project	connections	[49].	

5.3. Financial	infrastructure	

The	financial	infrastructure,	i.e.	the	presence	of	a	structure	making	it	possible	to	secure	
financial	capital	(e.g.	financial	participation	schemes,	loans,	and	the	willingness	of	banks	
to	grant	such	loans),	 is	crucial	for	the	deployment	of	RE	projects	[e.g.	50].	In	Germany,	
RE	 cooperative	 projects	 can	 rely	 on	 two	 complementary	 sources	 for	 debt	 capital:	 the	

																																																								
4 At	least	for	wind-,	hydro-,	biomass-	and	solar	power	projects.	For	offshore	wind	power	projects,	this	
process	is	much	more	complicated	[48].		
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public	development	bank	KfW,	which	distributes	preferential	 loans	for	all	types	of	RES	
developers	 and	 ensures	 access	 to	 low-cost	 and	 long-term	 capital,	 and	 the	 network	 of	
local	cooperative	banks,	which	is	a	key	supporter	of	cooperative	energy	projects	[3].		

In	 Sweden,	 because	 of	 banks’	 reluctance	 to	 grant	 loans	 for	 new	 entrants	 willing	 to	
develop	wind	 power	 projects	 in	 the	 early	 1990s,	 alternative	 ownership	models	 were	
developed	by	RE	 cooperatives.	 Instead	of	 contracting	bank	 loans,	 the	money	 raised	 in	
order	 to	 finance	 RE	 cooperative	 projects	 comes	 exclusively	 from	 selling	 shares	 to	
individual	members	[51].	The	price	of	a	share	usually	varies	from	600	to	800	euros	per	
share.	

In	 France,	 none	 of	 the	 financial	 infrastructure	 existing	 in	 Germany	 and	 Sweden	 is	
available.	Due	to	the	lack	of	stability	for	RES	support	policies,	banks	have	been	reluctant	
to	grant	loans	for	RE	projects.	Moreover,	alternative	financial	schemes,	such	as	the	one	
developed	in	Sweden,	are	legally	very	difficult	to	put	in	place.	For	instance,	an	approval	
from	the	financial	market	authority	is	required	to	raise	equity	through	public	offerings,	
and	getting	such	an	approval	is	a	long	administrative	process	[33].		

5.4. Soft	institutions		

The	 legitimacy	 of	 RE	 cooperative	 projects	 in	 Germany	 has	 evolved	 over	 time.	 While	
public	 support	 for	 RE	 in	 general	 (and	 for	 RE	 cooperative	 projects	 specifically)	 has	
remained	 very	 strong	 over	 time,	 policymakers	 have	 rarely	 taken	 up	 the	 topic	
[Interviewee	3].		

In	 contrast,	 French	 policies	 are	 overshadowed	 by	 the	 general	 lack	 of	 legitimacy	 of	
renewables	 in	 the	 field	 of	 electricity,	 given	 that	 most	 politicians	 argue	 that	 France	
already	 has	 a	 competitive	 and	 low-carbon	 power	 system,	 thanks	 to	 the	 historical	
development	 of	 nuclear	 energy	 [52,53].	 However,	 the	 concept	 of	 citizen	 participation	
has	 recently	 specific	 attention	 in	 the	 recent	 national	 debate	 on	 the	 energy	 transition	
[Interviewee	5].		

In	 Sweden,	 although	 new	 RE	 projects	 often	 meet	 local	 opposition,	 RE	 has	 general	
support	 in	 the	public	opinion	 [54].	Nevertheless,	 the	national	RE	 targets	 for	2020	and	
2050	have	been	criticized	for	their	lack	of	ambition	[e.g.	55].	In	2013,	seven	years	before	
2020,	Sweden	had	already	reached	 its	 targets	regarding	 the	share	of	RE	 in	 the	energy	
system	(i.e.	51%	by	2020).	

5.5. Hard	institutions	

Overall,	 among	 the	 three	 countries,	 we	 found	 that	 two	 determinant	 types	 of	 hard	
institutions	 differed:	 the	 general	 energy	 policy	 frameworks	 for	 RE	 and	 the	 legal	
frameworks	for	RE	cooperative	projects.		

In	 terms	 of	 transparency	 and	 stability	 of	 the	 general	 policy	 framework	 for	 renewable	
energy,	 Germany	 is	 often	 considered	 to	 be	 a	 best	 practice	 [42,56].	 Indeed,	 despite	
regular	policy	changes	to	adjust	for	cost	reduction	and	technology	evolution,	the	overall	
framework	has	remained	stable.	Yet,	with	the	2014	reform	of	the	renewable	energy	act	
(EEG),	 the	 policy	 scheme	 is	 evolving	 toward	 a	 market	 premium	 scheme	 (including	
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mandatory	 direct	 marketing	 of	 electricity)	 and	 a	 planned	 generalization	 of	 tendering	
procedures	[57].		

Despite	rather	favorable	support	instruments	(i.e.	feed-in	tariffs	for	most	technologies),	
the	French	policy	framework	for	RE	is	characterized	by	high	uncertainty,	administrative	
complexity,	and	disruptive	“stop	and	go”	policies,	which,	on	several	occasions,	have	had	
large	 consequences	 [58].	 For	 instance,	 in	 2010,	 PV	 feed-in	 tariff	 contracts	 were	
retroactively	 suspended,	 and	 in	 2013,	 anti-wind	 power	 associations	 successfully	
challenged	 the	 legality	of	 the	existing	 feed-in	 tariff	 for	wind	power,	which	blocked	 the	
development	of	wind	projects	for	almost	one	year.	Moreover,	administrative	procedures	
for	building	permits	and	grid	connections	are	considered	to	be	very	complex	[59].		

Sweden	 has	 used	 a	 tradable	 green	 certificate	 (TGC)	 system	 since	 2003.	 Although	 this	
policy	scheme	is	favorable	toward	RE	development	in	general,	it	has	received	criticism	
for	 its	 inability	 to	 drive	 technological	 innovation	 (since	 only	 the	 most	 mature	
technologies	 are	 awarded	 support)	 [60]	 and	 for	 favoring	 market	 incumbents	 [61].	
Because	of	 its	market-driven	nature,	 it	 is	 considered	 to	be	 less	dependent	on	political	
uncertainties,	 but	more	 dependent	 on	 electricity	market	 prices	 [62,63].	 Nevertheless,	
one	 aspect	 that	 the	 Swedish	 policy	 system	 often	 gets	 criticized	 for	 is	 the	 lack	 of	
transparency	of	its	permit	procedures,	particularly	for	wind	power	[64,65].	Finally,	the	
recent	changes	that	have	removed	RE	producers’	exemption	from	consumption	taxes	on	
the	electricity	that	they	consume	have	received	negative	critiques	[66].		

With	regard	to	the	 legal	framework	for	RE	cooperative	projects,	our	study	also	accounts	
for	 differences	 between	 the	 three	 countries.	 In	 Germany,	 RE	 cooperative	 projects	 are	
strongly	 linked	to	the	cooperative	movement.	As	a	 legal	 form,	the	German	cooperative	
(i.e.	‘eingetragene	Genossenschaft’)	is	very	flexible	and	helps	to	combine	various	groups	
of	 actors	 (citizens,	municipalities,	 and	 private	 companies)	 under	 the	 same	 roof,	while	
maintaining	the	possibility	of	continuously	 increasing	the	number	of	shareholders	and	
capital	[1].		

In	France,	such	a	flexible	legal	form	is	absent.	Moreover,	due	to	the	lack	of	a	legal	status	
of	 citizen	 initiatives,	 citizen	 groups	 who	 want	 to	 raise	 private	 equity	 to	 finance	 RE	
projects	have	to	follow	the	same	complex	process	as	any	other	limited	company,	i.e.	they	
have	 to	 obtain	 the	 authorization	 to	 perform	 a	 financial	 prospect	 from	 the	 financial	
market	authority	[33].		

In	 Sweden,	 the	 main	 organizational	 status	 used	 for	 RE	 cooperative	 projects	 is	 the	
economic	 association	 status	 (i.e.	 ‘ekonomisk	 förening’)[67].	 This	 status	 allows	 citizen	
groups	to	raise	capital	by	selling	shares	to	members,	to	own	the	RE	plant	by	governing	it	
democratically	 (through	 an	 elected	 board),	 and	 to	 use	 the	 electricity	 it	 produces.	 In	
contrast	to	other	countries,	where	RE	cooperative	projects	are	producer	associations,	in	
Sweden,	they	are	consumer	associations	[51].	In	practice,	this	means	that	members	are	
first	 charged	 for	 the	 electricity	 that	 they	 consume	 during	 the	 year	 (including	 costs	
related	to	TGC	and	taxes),	and	they	can	then	subtract	the	electricity	generated	by	their	
share(s)	of	the	plant.	It	is,	therefore,	important	that	the	members	match	their	amount	of	
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shares	with	their	yearly	electricity	consumption.	Although	members	pay	the	electricity	
that	 they	 consume	 at	 a	 producer	 price	 (usually	 between	 25%	 and	 50%	 lower	 than	 a	
consumer	price),	there	is	no	net	debit	of	the	electricity,	which	means	that	members	still	
have	to	pay	the	energy	tax	for	the	electricity	that	they	consume.			

5.6. Knowledge	and	interactions	

In	Germany,	following	the	example	of	the	Energiewende	Jetzt	(“Energy	transition	now”)	
network	 that	 provides	 training	 for	 the	 initiators	 of	 future	 projects	 in	 the	 region	 of	
Rhineland-Palatinate,	 networks	have	been	developed	 in	other	 regions.	 Likewise,	 there	
are	 many	 interactions	 between	 RE	 cooperative	 projects	 and	 other	 cooperative	
organizations,	 such	 as	 local	 cooperative	 banks	 and	 regional	 cooperative	 federations	
[Interviewee	 4].	 Finally,	 the	 federation	 for	 citizen	 energy	 (Bündnis	Bürgerenergie	 e.V)	
represents	a	national	platform	for	such	projects.	

In	 France,	 RE	 cooperative	 projects	 are	 very	 few	 and,	 as	 a	 consequence,	 so	 are	 the	
interactions	 between	 them	 [5].	 Several	 initiatives	 from	 the	 national	 energy	 agency	
Ademe	and	from	regional	energy	agencies	(e.g.	in	Rhone-Alpes	and	Bretagne)	are	aimed	
at	 building	 networks	 and	 are	 currently	 emerging.	However,	 they	 only	 provide	 limited	
technical	support	so	far,	and	specific	training	opportunities	for	the	founders	of	new	RE	
cooperative	projects	are	not	yet	available	[33]	.		

In	 Sweden,	 despite	 a	 few	 courses	 offered	 by	 the	 wind	 power	 association	 and	 the	
information	material	available	from	the	Swedish	Energy	Agency,	systemized	knowledge	
opportunities	 are	 rare	 [Interviewee	 1].	 Regional	 energy	 agencies	 exist5,	 but	 their	
mission	 is	 often	 directed	more	 toward	 the	 support	 of	 electricity	 consumers	 than	 the	
support	 of	 electricity	 producers.	 In	 recent	 years,	 educational	 programs	 have	 been	
developed	 by	 universities,	 but	 this	 knowledge	 development	 is	 far	 from	 reaching	 the	
level	needed	for	an	extensive	development	of	RE	projects	in	Sweden	[68,69].	Apart	from	
that,	 informal	 networks	 of	 RE	 cooperative	 organizations	 exist,	 and	 a	 formal	 network	
portal	 is	 driven	 by	 the	 Swedish	 Energy	 Agency	 and	 the	 Swedish	 Wind	 Power	
Association.		

6. Analysis	of	the	impact	of	systemic	factors	on	the	deployment	of	RE	cooperative	
projects	

In	this	section,	we	analyze	the	impact	that	each	of	the	systemic	factors	previously	
reviewed	has	on	the	deployment	of	RE	cooperative	projects	in	the	countries	selected	for	
this	study	(see	Table	2).	
	 	

																																																								
5	E.g.	East	Sweden	Energy	Agency	or	the	Energy	Agency	for	Southeast	Sweden	
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Table 2: Overview of differences between countries 
  

 
 France Germany Sweden 

Market structure 

• High degree of 
monopolistic 
concentration of the 
electricity retail. 

• Transmission and 
distribution activities 
are monopolies. 

• 1 main utility 
dominates the market. 

• Competition among 
electricity retailers. 

• Unbundled generation, 
transmission, retail 
operated by multiple 
operators. 

• 4 main utilities 
dominate the market. 

• Competition among 
electricity retailers. 

• Public monopoly on 
the operation of the 
transmission grid. 

• Distribution operated 
by multiple local 
operators. 

• 3 main utilities 
dominate the market. 

Grid infrastructure 

• Highly complex grid 
connection process. 

• RES developers bear 
the costs of connection 
and reinforcement 
costs. 

• RES developers are 
dependent on grid 
operators and 
significant delays for 
grid connection can be 
observed. 

• Standardized 
permitting procedures 
with no excessive 
delays. 

• Grid connection costs 
are considered low 
(e.g. no additional 
costs for the 
reinforcement within 
the grid). 

• Relatively simple grid 
connection process 
(except with offshore 
wind).  

• RES developers bear 
the costs of the grid 
connection. 

• Lack of transparency 
regarding distribution 
of costs in case grid 
reinforcements are 
needed. 

Financial infrastructure 

• Complex and difficult 
process to raise capital: 
banks are reluctant to 
grant loan and equity 
can only be raised 
through public 
offerings, which 
require an approval of 
the financial market 
authority. 

• Availability of two 
complementary 
sources for debt 
capital: the public 
development bank 
KfW (preferential 
loans for all types of 
RES developers) and 
the network of local 
cooperative banks 
(specific support for 
RE cooperatives). 

• Capital is often raised 
by selling shares of 
the plants planning to 
be developed to RE 
cooperative members 
instead of by 
contracting bank 
loans. 

Soft institutions 

• Lack of political 
legitimacy of RES due 
to strong nuclear 
support.  

• Increasing public 
support in RES 
projects and RE 
cooperatives. 

• Strong public support 
for RES projects in 
general and for RE 
cooperatives in 
particular. 

• No explicit political 
support. 

• General public 
support. 

• RES projects often 
meet local opposition. 

• Lack of political 
ambition with regard 
to RES targets. 

Hard 
institutions For RE 

• Feed-in tariff 
framework for most 
RE technologies. 

• Highly uncertain, 
administratively 
complex and “stop and 
go” policy framework. 

• Very complex 
procedures for building 
permits and grid 
connections. 

 

• Stable feed-in tariff 
framework (despite 
regular adjustments of 
the support to match 
cost reduction and 
technology evolution). 

• Policy scheme moving 
toward to market 
premium scheme and a 
generalization of the 
tendering procedures. 

• Tradable green 
certificate system (i.e. 
market-based policy 
instrument). 

• Lack of transparency 
of the permit 
procedures (especially 
for wind power). 

• Recent changes on the 
exemption for 
consumption taxes on 
RE producers’ 
consumed electricity. 
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For RE 
cooperative 

projects  

• Lack of legal status for 
RE cooperatives. 

• Complex process to 
perform financial 
prospects. 

• RE cooperatives are 
part of the larger 
cooperative 
organization 
framework. 

• Very flexible legal 
form for cooperative 
organizations. 

• Well-established 
organizational status 
allowing to raise 
capital by selling 
shares to members, to 
govern the RE plants 
democratically and to 
use the electricity 
produced. 

Knowledge and 
interactions 

• Very few RE 
cooperative projects. 

• Emerging initiatives 
aimed at forming RE 
cooperative networks 
from public agencies. 

• No training 
opportunities 
available for RE 
cooperative initiators. 

 

• Availability of 
networks providing 
training for the 
initiators of future RE 
cooperative projects. 

• Availability of a 
national platform for 
RE cooperatives. 

• Many interactions 
between RE 
cooperatives and other 
cooperative 
organizations. 

• Systemized training 
opportunities are rare. 

• Lack of higher 
education programs 
needed for an 
extensive 
development of RE 
projects. 

• Informal RE 
cooperative networks 
and a formal online 
platform aimed at RE 
cooperatives exist. 

	
6.1. Market	structure	

Although	 the	 three	 countries	 compared	 in	 this	 study	 present	 different	 characteristics	
with	regard	to	the	division	of	activities	related	to	generation,	transmission,	distribution	
and	retail	of	RE,	they	all	share	the	fact	that	their	RE	production	market	is	dominated	by	
a	 few	 strong	 dominant	 utilities	 (see	 Table	 1).	 This	 has	 had	 a	 clear	 impact	 on	 the	
deployment	 of	 RE	 cooperative	 projects	 because	 utilities’	 political	 leverage	 and	 their	
implications	in	the	policy	debate	on	RE	technologies	and	on	the	policy	schemes.	While	in	
Germany,	 the	 lack	 of	 interest	 in	 RE	 technologies	 at	 the	 beginning	 of	 their	 market	
penetration	left	a	space	for	new	entrants	such	as	RE	cooperatives	to	argue	for	favorable	
policies	 [41,42],	 nowadays	 in	 all	 three	 studied	 countries,	 dominant	 utilities	 are	
advocating	 toward	 policies	 in	 favor	 of	 their	 own	 business	 model	 (e.g.	 market-based	
policies)	or	in	favor	of	large	market	actors	(i.e.	at	the	cost	of	smaller	actors)	[40,41,70].	It	
is	difficult	 to	say	how	much	this	has	 influenced	the	RE	policy	schemes	present	 in	each	
country	but	 it	has	clearly	created	dynamics	 in	 the	political	arena	where	new	entrants,	
such	 as	 RE	 cooperatives,	 are	 constantly	 (directly	 or	 indirectly)	 pressured	 [51;	
Interviewee	1].	

6.2. Grid	

As	illustrated	in	Table	2,	the	three	countries	present	different	degrees	of	challenges	with	
regard	to	grid	connections.	While	 in	Germany,	 the	costs	 for	grid	connection	are	rather	
low,	in	Sweden	and	in	France,	the	connection	costs	may	represent	an	obstacle.	The	lack	
of	 transparency	regarding	costs	 is	also	problematic	 for	such	 inexperienced	actors	 that	
may	need	to	make	detailed	financial	forecasts	for	instance	in	order	to	get	access	to	bank	
loans.	 Additionally,	 in	 France,	 the	 high	 level	 of	 complexity	 associated	 with	 the	
administrative	 process	 for	 grid	 connection	 may	 limit	 new	 RE	 project	 initiatives	 and	
increase	both	project	costs	and	time	delay	for	the	production	to	start.		



15	
	

Although	 these	potential	 difficulties	 are	 similar	 for	 all	RE	projects,	 they	have	a	higher	
impact	on	new	entrants	to	RE	production.	Indeed,	because	of	their	lack	of	experience	in	
the	development	of	RE	projects,	new	entrants	are	particularly	affected	by	the	complexity	
or	the	lack	of	transparency	of	the	administrative	process.	Also,	because	of	their	lack	of	
financial	power	and	 lack	of	project	portfolios,	 they	are	very	affected	by	a	delay	of	grid	
connection	(corresponding	to	a	delay	in	profit	generation)	or	by	high	connection	costs.	
Nevertheless,	nothing	suggests	that	RE	cooperative	projects	are	specifically	affected	by	
this	challenge	in	comparison	with	projects	developed	by	other	new	entrants.	

6.3. Financial	infrastructure	

In	 Germany,	 the	 availability	 of	 a	 favorable	 financial	 infrastructure	 has	 led	 project	
developers	to	consider	RE	cooperatives	to	be	an	opportunity	to	facilitate	the	equity	raise	
for	 RE	 projects.	 In	 Sweden,	 the	 fact	 that	 the	 amount	 of	 shares	 that	 can	 be	 bought	 by	
members	 has	 to	 match	 their	 electricity	 consumption	 is	 considered	 to	 be	 a	 limitation	
[Interviewee	2].	 This	may	 indeed	 lead	 some	 citizens	 to	 choose	 alternative	 investment	
forms	(e.g.	participation	in	RE	projects	developed	by	professional	project	developers)	or	
alternative	 investments	outside	RE	[71;	 Interviewee	2].	 In	France,	 the	 lack	of	 financial	
infrastructure	 affects	 all	 types	 of	 new	entrants,	 but	 it	 can	be	 considered	 to	 hinder	RE	
cooperatives	even	more,	since	most	banks	consider	their	projects	to	be	too	complex	and	
risky	 [33].	 In	 order	 to	 cope	 with	 this	 challenge,	 existing	 initiatives	 have	 resorted	 to	
innovative	 funding	 strategies,	 involving	 local	 investment	 clubs	 (i.e.	 ‘CIGALES’)	 and	
interwoven	 legal	 forms	 to	 circumvent	 regulatory	 barriers.	 Nevertheless,	 since	 these	
structures	 are	 very	 complex	 and	 often	 legally	 in	 a	 grey	 area,	 the	 lack	 of	 financial	
infrastructure	is	still	considered	to	be	one	of	the	main	barriers	to	the	deployment	of	RE	
cooperative	projects	in	France	[33].		

6.4. Soft	institutions	

Soft	institutions	impact	the	legitimacy	of	RE	cooperatives	at	different	levels:	the	political	
level,	the	public	level,	and	the	local	level.	Although	in	Germany	and	Sweden,	the	public	
legitimacy	in	RE	cooperatives	is	high,	policymakers	are	more	restrictive	in	showing	their	
support.	Yet,	 the	French	and	German	examples	show	that	political	 legitimacy	can	be	a	
determinant	 for	 the	 policy	 context	 of	 RE	 cooperative	 projects.	 In	 Germany,	 despite	 a	
high	public	 legitimacy	 context,	without	 a	 clear	 political	 legitimacy,	 there	 is	 a	 risk	 that	
new	policies	with	 a	negative	 impact	will	 emerge.	 In	 contrast,	 in	 France,	 despite	 a	 low	
public	 legitimacy	 context,	 political	 legitimacy	 may	 switch	 and	 result	 in	 favorable	
policies.		

6.5. Hard	institutions	

While	the	stable	general	RE	policy	scheme	in	place	in	Germany	until	2014	has	created	a	
high	degree	of	trust	and	low	risks,	which	have	led	to	an	exponential	growth	in	RE,	the	
recent	 policy	 changes	 toward	 a	 market	 premium	 scheme	 represent	 a	 significant	
uncertainty	 for	most	RE	projects,	no	matter	whether	 they	are	developed	by	dominant	
utilities,	new	entrants,	or	RE	cooperatives	[72].	Nevertheless,	 the	generalization	of	 the	
tendering	 scheme	 represents	 a	 higher	 risk	 for	 smaller	 actors,	 such	 as	 many	 new	
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entrants,	 who	 may	 not	 have	 the	 resources	 to	 compete	 for	 RE	 projects	 against	
professional	developers	[73,74].	

In	 France,	 the	 instability	 of	 the	 policy	 system	 has	 also	 led	 to	 the	 loss	 and	 delay	 of	
numerous	 projects	 [75].	 Moreover,	 the	 complexity	 of	 administrative	 procedures	 for	
building	 permits	 and	 grid	 connections	 induces	 further	 delays;	 according	 to	 project	
developers	active	in	both	countries,	it	takes	up	to	eight	years	to	develop	a	wind	power	
project	 in	 France,	 compared	 to	 three	 years	 in	 Germany	 [76;	 Interviewee	 7]	 .	 These	
additional	delays	and	complexities	constitute	a	major	barrier	for	projects	developed	by	
small	 actors	 and,	 particularly,	 for	 RE	 cooperative	 projects,	 taking	 into	 account	 the	
induced	 financial	 needs	 and	 the	 risk	 that	 citizens	 might	 redraw	 their	 capital	 if	 the	
project	is	not	realized	in	time	[33;	Interviewee	5].	

In	Sweden,	the	policy	context	and	the	electricity	prices	have	led	to	market	opportunities,	
resulting	in	a	large	increase	of	RE	projects	[34].	Nevertheless,	the	administrative	system	
is	 often	 perceived	 as	 complex,	 long,	 and	 sometimes	 unfair	 [77],	 particularly	 for	 small	
and	inexperienced	RE	actors,	such	as	RE	cooperatives.		

With	regard	to	the	legal	framework	as	it	applies	to	RE	cooperative	projects,	the	German	
example	shows	that	despite	the	positive	impact	of	the	presence	of	a	flexible	status	and	of	
favorable	 public	 support,	 without	 a	 clear	 political	 support	 policy	 uncertainties	 may	
occur,	which	may	have	a	dramatic	 impact	on	RE	cooperative	project	deployment	 [78].	
During	the	reform	of	the	renewable	energy	act	in	2014,	specific	measures	to	adapt	the	
future	 policy	 framework	 to	 the	 requirements	 of	 RE	 cooperative	 projects	 have	 not	
received	 significant	 support	 [Interviewee	 3]	 and	 after	 a	 spectacular	 takeoff	 in	 recent	
years,	 with	 the	 number	 of	 newly	 created	 RE	 cooperatives	 reaching	 194	 in	 2011,	
numbers	fell	down	to	29	in	2014.	

In	 Sweden,	 similar	 dynamics	 were	 observed	 after	 changes	 were	 made	 to	 the	 tax	
exemption	 on	 the	 electricity	 consumption	 of	 internally	 produced	 electricity	 in	 2011.	
Indeed,	the	number	of	new	RE	cooperative	projects	have	stagnated	since	2011	[51].	

Finally,	 in	France,	 the	 lack	of	status	for	RE	cooperative	projects	has	a	direct	 impact	on	
their	 deployment,	 since	 it	 leads	 to	 very	 complex	 legal	 constructions,	with	 the	 need	 of	
combining	various	forms	and	companies	in	order	to	link	up	different	types	of	actors	and	
to	 circumvent	 the	 lengthy	 and	 complex	 process	 of	 obtaining	 a	 visa	 from	 the	 financial	
market	authority	in	order	to	raise	private	equity	[33].	Nevertheless,	the	recent	national	
debate	 on	 the	 energy	 transition	 attached	 high	 importance	 to	 the	 concept	 of	 citizen	
participation,	leading	to	several	favorable	measures	in	that	regard	[Interviewee	5].	For	
instance,	 the	 new	 law	 on	 the	 energy	 transition	 should	 clarify	 the	 status	 of	 RE	
cooperative	projects	and	 facilitate	 the	capital	 raising	process	needed	 for	such	projects	
[Interviewees	5,	7].		

6.6. Knowledge	and	interactions	

Since	 the	 members	 of	 RE	 cooperative	 projects	 are	 rarely	 professionals	 of	 RE	 project	
development,	 they	 generally	 show	 a	 lack	 of	 capabilities	 (e.g.	 technical	 knowledge,	
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financial	models,	and	communication	skills)	on	the	individual	level,	which	reinforces	the	
importance	 of	 knowledge	 infrastructure	 (i.e.	 knowledge	 organizations	 or	 formal	
networks)	 and	 interactions	 with	 other	 actors	 (e.g.	 informal	 networks)	 to	 overcome	
these	barriers.	

In	 Germany,	 the	 deployment	 of	 RE	 cooperative	 projects	 has	 benefited	 from	 a	 dense	
network	 of	 partnering	 institutions	 (both	 private	 and	 public)	 [Interviewee	 3].	 For	
instance,	 it	 has	 provided	 additional	 technical	 capacities,	 e.g.	 through	 the	 creation	 of	
platforms	to	improve	the	exchange	of	experiences,	and	it	has	opened	up	the	possibility	
of	 common	 political	 leverage.	 Thanks	 to	 the	 interactions	 with	 other	 cooperative	
organizations,	 RE	 cooperatives	 receive	 additional	 support	 for	 the	 creation	 of	 new	
projects,	such	as	additional	technical	and	financial	assistance.	Finally,	the	federation	for	
citizen	energy	 facilitates	 the	exchange	of	experiences	and	 intensifies	political	 lobbying	
activities	on	the	national	level.	

In	 France,	 the	 limited	 amount	 of	 RE	 cooperatives	 does	 not	 provide	 the	 development	
support	or	the	political	leverage	needed	at	this	stage.	While	some	regions	have	provided	
financial	 and	 technical	 support	 for	 specific	 projects,	 the	 structuration	 of	 more	
comprehensive	networks	for	technical	assistance	remains	hesitant	and	mostly	relies	on	
the	 capacity	 of	 the	 different	 RE	 cooperative	 projects	 to	 federate	 themselves	 in	 the	
absence	of	institutionalized	political	support	[33].	

In	Sweden,	although	forums	exist	for	RE	cooperative	projects,	they	are	far	from	being	as	
institutionalized	and	integrated	as	those	in	Germany.	In	general,	RE	cooperatives	handle	
the	complexity	of	RE	project	development	by	hiring	the	services	of	private	consultants	
or	by	relying	on	their	networks	[71].		

7. Conclusion	and	policy	implications	

The	results	of	this	study	show,	first,	that	the	systemic	obstacles	identified	by	Negro	et	al.	
[10]	have	different	levels	of	impact	on	RE	cooperative	projects.	As	presented	in	Section	
6,	 some	 structural	 aspects,	 such	 as	market	 structure,	 grid	 infrastructure,	 or	 some	 soft	
and	hard	institutions,	affect	projects	that	are	developed	and	operated	by	all	types	of	new	
entrants.	 In	 that	 context,	 RE	 cooperatives	 are	 no	 different	 than	 other	 new	 entrants.	
Compared	with	market	incumbents,	new	entrants	often	lack	the	required	capabilities	for	
the	development	of	RE	projects,	such	as	knowledge	and	experience,	market	and	political	
contacts,	 or	 financial	 resources.	 This	 explains	why	 these	 obstacles	 particularly	 impact	
them.		

However,	our	study	also	shows	that	RE	cooperative	projects	are	specifically	affected	by	
a	 lack	 of	 financial	 infrastructure,	 a	 lack	 of	 knowledge	 infrastructure,	 and	 a	 hard	
institutional	 context	 that	 hinders	 their	 deployment.	 The	 comparison	 among	 countries	
suggests	 that	 the	 main	 factor	 behind	 these	 specific	 challenges	 is	 the	 lack	 of	
institutionalization	of	the	RE	cooperatives	leading	these	projects.	Indeed,	in	France,	for	
instance,	 the	RE	cooperatives	sometimes	 lack	 the	status	and	structure	needed	 to	raise	
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capital	 or,	 as	 in	 the	 case	 of	 France	 and	 Sweden,	 they	 lack	 the	 networks	 and	 the	 legal	
framework	needed	to	share	knowledge	and	get	political	leverage.		

Second,	 while	 some	 systemic	 factors	 affect	 all	 types	 of	 new	 entrants	 (including	 RE	
cooperatives),	RE	cooperatives’	ability	to	find	unexpected	solutions	(for	instance,	for	the	
financing	 of	 projects,	 as	 illustrated	 by	 the	 development	 of	 local	 investment	 clubs	 in	
France)	 or	 to	 organize	 themselves	 in	 associations	 or	 networks	 (as	 illustrated	 in	 the	
example	of	Germany)	suggests	that	they	are	characterized	by	driving	forces	that	allow	
them	 to	 handle	 challenges.	 While	 this	 aspect	 has	 not	 received	 much	 attention	 in	
previous	 studies	 of	 the	 role	 of	 RE	 cooperatives	 for	 energy	 transition	 (as	 described	 in	
Section	2),	we	claim	that	this	may	be	one	of	the	strengths	of	RE	cooperative	projects	and	
that	it	should	be	considered	in	future	research.	

Third,	 when	 considering	 an	 actor	 perspective	 on	 systemic	 factors	 impacting	 the	
deployment	 of	 RE	 cooperative	 projects,	 we	 found	 some	 interactions	 and	
complementarities	among	these	factors.	For	instance,	in	France,	the	lack	of	legitimacy	of	
both	RE	 technologies	 and	RE	 cooperatives	 has	 triggered	 additional	 new	barriers	with	
regard	to	policy	instability,	conditions	for	grid	access,	and	regulations	about	local	capital	
investments.	In	contrast,	the	example	of	Germany	shows	how	interactions	between	RE	
cooperatives	can	help	reduce	obstacles	related	to	a	lack	of	knowledge	infrastructure	and	
can	create	political	leverage.		

Finally,	the	results	of	the	study	show	the	extent	to	which	systemic	factors	are	directly	or	
indirectly	 affected	 by	 policy	 choices.	 For	 instance,	 in	 Germany,	 the	 current	 process	 of	
moving	 toward	 more	 market-based	 support	 schemes	 for	 RE	 (market	 premium	 and	
technology-neutral	tenders)	has	had	a	clear	impact	on	slowing	down	the	deployment	of	
RE	 cooperative	 projects	 since	 2014.	 This	 shows	 that	 even	 well-institutionalized	
practices	 cannot	 be	 taken	 for	 granted	 and	 illustrates	 how	 dependent	 these	 RE	
cooperatives	remain	on	the	existence	of	a	regulatory	framework	that	takes	into	account	
their	specific	characteristics.		

If	 policymakers	 want	 to	 encourage	 the	 deployment	 of	 RE	 cooperative	 projects,	 the	
findings	 of	 this	 paper	 provide	 a	 starting	 point	 to	 reduce	 obstacles	 and	 to	 develop	
support	specifically	targeting	these	types	of	projects.	To	start	with,	policy-makers	may	
choose	 to	 either	 target	 obstacles	 that	 are	 specifically	 affecting	 RE	 cooperatives	 or	 to	
target	obstacles	that	affect	all	types	of	new	entrants.	Policies	focusing	on	obstacles	that	
are	specific	 to	RE	cooperatives	may	be	created	rather	quickly	because	 they	affect	only	
one	actor	type.	 	In	contrast,	focusing	on	obstacles	that	are	common	to	all	new	entrants	
has	the	potential	to	affect	the	whole	RE	production	market.	As	such,	this	strategy	may	be	
the	 first	 step	 towards	 a	 faster	 diffusion	 of	 RE	 technology,	which	may	 lead	 to	 a	 faster	
energy	 system	 transition,	 but	 it	 may	 also	 create	 substantial	 opposition	 from	 energy	
system	 incumbents	 such	 as	 utilities.	 This	 step	 may	 therefore	 have	 reverse	 effects	 if	
utilities,	thanks	to	their	political	leverage,	take	that	opportunity	to	advocate	against	any	
type	 of	 policies	 aimed	 at	 supporting	 new	 entrants,	 as	 it	 has	 happened	 in	 the	 past	 for	
instance	in	France	and	in	Germany.	
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As	 the	 results	 of	 this	 paper	 indicate,	 there	 is	 a	 large	 potential	 for	 the	 design	 of	 new	
regulatory	 frameworks	 to	 encourage	 and	 facilitate	 the	 deployment	 of	 RE	 cooperative	
projects.	In	that	regard,	the	comparison	among	Germany,	France,	and	Sweden	provides	
interesting	 solutions	 that	 could	 be	 used	 as	 best	 practices	 by	 policymakers	 or	 by	 RE	
cooperatives	 willing	 to	 develop	 RE	 projects.	 For	 instance,	 regarding	 financial	
infrastructures,	 the	 participating	 model	 used	 in	 Sweden	 and	 in	 Germany	 may	 be	
generalized.	 Yet,	 for	 that	model	 to	 be	 applied,	 it	 is	 important	 to	 develop	 a	 regulatory	
framework	 in	 which	 this	 is	 not	 only	 allowed,	 but	 also	 routinized.	 Here	 again,	
policymakers	may	find	inspiration	from	countries	where	a	diversity	of	legal	statuses	for	
RE	 cooperative	 projects	 is	 in	 place.	 Another	 learning	 from	 the	 country	 comparison	 is	
that	while	 innovative	 actors	 can	 overcome	 some	 of	 the	 barriers	 on	 their	 own	 (e.g.	 in	
France),	a	coherent	and	supportive	framework	is	needed	to	foster	large-scale	diffusion,	
as	observed	in	Germany.	The	fact	that	Germany	is	on	the	way	of	making	reforms,	which	
may	drastically	limit	the	opportunities	of	deployment	for	projects	developed	by	any	type	
of	new	entrants,	 also	 stresses	 the	 fact	 that	a	well-functioning	 institutional	 context	 can	
never	 be	 taken	 for	 granted.	 Instead,	 it	 requires	 constant	 vigilance	 from	 new	 entrant	
coalitions	 and	 a	 clear	 understanding	 on	 the	 impact	 of	 changes	 on	 new	 entrants	 from	
policy-makers.			
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