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Abstract		
Climate	change	and	renewable	energy	technologies	are	internationally	discussed	
topics.	Recently	 the	subject	was	discussed	during	 the	Paris	 climate	conference,	
COP21.	 Which	 lead	 to	 the	 establishing	 of	 the	 first	 ever	 universal	 agreement,	
legally	binding	climate	deal,	which	include	195	countries	around	the	world.	With	
the	 goal	 to	 decrease	 global	 warming	 by	 1.5	 degrees	 Celsius	 the	 need	 of	 new	
innovative	technologies	are	increasing	dramatically.		
	
This	 thesis	 will	 examine	 the	 characteristics	 of	 renewable	 energy	 technology	
investment	behavior	by	identifying	drivers	and	forces	for	companies	to	invest	in	
relatively	new	and	 less	mature	 technologies,	which	are	usually	associated	with	
high	 investment	 costs.	 Is	 it	 possible	 to	 financially	 justify	 investments	 in	
renewable	 energy	 technologies	 during	 the	 current	 market	 situation	 with	
historically	low	energy	prices	and	with	a	production	surplus?	By	examining	the	
market	 and	 investments	 the	 aim	 is	 to	 identify	 and	 understand	 what	 drives	
companies	to	invest	in	renewable	energy	technologies	and	if	it	is	profitable	from	
a	financial	sustainable	perspective.		
	
The	main	results	and	derived	conclusions	are	that	RET	investments	behavior	are	
influenced	by	several	forces	and	drivers.	The	findings	indicate	that	investments	
in	 RETs	 aren’t	 necessarily	 economical	 sustainable	 but	 rather	 that	 other	
objectives	are	of	more	importance	than	profitability	in	the	short	term.		
	
	
	
	
	
KEY	WORDS:	Renewable	energy	technology	investments,	Levelized	cost	of	
electricity,	Mature	technologies	
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1.	Introduction	
This	 section	 provides	 a	 background	 of	 the	 paper	 followed	 by	 the	 defined	
research	question	that	will	be	answered	during	the	research.	A	short	outline	of	
the	paper	as	a	whole	and	limitations	are	to	be	found	in	this	section	as	well.		

1.1	Background	and	setting	the	scene	
The	 climate	 change	 and	 renewable	 energy	 technologies	 are	 internationally	
discussed	 topics.	 Recently	 the	 subject	 was	 discussed	 during	 the	 Paris	 climate	
conference	 (EU	 Commission,	 Paris	 Agreement,	 2016).	 Which	 lead	 to	 the	
establishing	 of	 the	 first	 ever	 universal	 agreement,	 legally	 binding	 climate	 deal,	
which	 include	 195	 countries	 around	 the	 world	 (EU	 Commission,	 Paris	
Agreement,	2016).	The	aim	is	to	limit	the	global	warming	to	1.5	degrees	Celsius.	
This	implies	that	the	global	emissions	need	to	peak	as	soon	as	possible	followed	
by	a	rapid	reduction	of	emissions	by	using	the	best	available	science.		To	reduce	
global	emissions	we	need	 to	 shift	 from	 fossil	 energy	 technologies	 to	 the	use	of	
renewable	 energy	 technologies.	 This	 thesis	 focuses	 on	 companies’	 investment	
behaviors	 when	 it	 comes	 to	 investments	 in	 renewable	 energy	 technologies	
(RET).	 This	 approach	 will	 help	 to	 clarify	 and	 identify	 what	 actually	 drives	
companies	to	invest	in	RETs.	In	a	study	done	by	Asset	Owners	Disclosure	Project	
they	 found	 that	 246	 out	 of	 500	 of	 the	worlds	 largest	 investors	 didn’t	 consider	
climate	changes	 in	 their	 investment	strategies	 (Dagens	 Industri,	2016).	 	Nearly	
50%	of	the	investors	don’t	consider	climate	changes,	which	might	be	explained	
by	examine	factors	such	as	profitability	or	other	market	conditions.		
	
This	 thesis	will	examine	drivers	and	decisive	 factors	 for	a	change	 to	 the	use	of	
sustainable	 and	 renewable	 energy	 technologies.	 For	 the	 field	 of	 industrial	
management	 the	 thesis	 will	 be	 positioned	 to	 focus	 on	 how	 large	 companies	
managing	 shifts	 towards	 the	use	of	new	 technologies.	Profit	 and	 rate	of	 return	
has	through	time	been	important	variables	for	any	sustainable	company	when	it	
comes	 to	 evaluation	 and	 analyzing	 investment	 opportunities.	 	 By	 studying	
Vattenfall,	 a	 large	 multinational	 company	 within	 the	 energy	 industry,	 we	 can	
distinguish	a	shift	towards	renewable	energy	technologies.	The	goal	for	them	is	
to	solely	use	renewable	energy	production	in	2050	with	a	long-term	goal	to	pay	
dividend	corresponding	to	40-60%	of	the	yearly	profit	(Annual	report	Vattenfall,	
2015.).	The	paper	will	examine	and	identify	the	decisive	factors	for	investments	
in	 RETs	 for	 a	 company	 that	 already	 produce	 profitable	 energy	 from	 other	
sources	such	as	hydropower,	coal	power	or	nuclear	power.	At	the	same	time	that	
Vattenfall	 are	 shifting	 to	 RETs	 and	 particularly	 wind	 power	 there	 are	 other	
companies	that	are	dismantling	and	selling	their	wind	farms	to	Italy	because	of	
profitability	issues	due	to	low	electricity	prices	(Wendle,	2016).		
	
Decisive	forces	and	drivers	for	investments	in	RETs	could	heavily	be	influenced	
by	 increased	 environmental	 awareness,	 which	 will	 act	 as	 a	 force	 from	 both	
stakeholders	 and	 customers	 forcing	 companies	 to	 invest	 in	 RETs.	 This	 would	
imply	 that	profit	 together	with	several	critical	and	 important	 factors	constitute	
an	 important	 factor	 that	 influences	 investment	 behavior.	 To	 further	 analyze	
investment	 behavior	 and	what	 actually	 drive	 companies	 to	 invest	 in	 RETs	 the	
following	research	question	has	been	defined;	
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What	are	the	drivers	and	forces	for	companies	within	the	energy	sector	to	invest	in	
renewable	energy	technologies?	

	
Some	 potential	 drivers	 and	 forces	 that	 might	 possibly	 influence	 companies	 to	
RET	 investments	 could	 be	 factors	 such	 as	 adding	 value	 to	 the	 brand,	 shift	 in	
customer	demand	to	renewable	energy,	policies	and	new	innovations.	

1.2	Outline	of	the	thesis	
This	thesis	is	a	deductive	study	where	international	published	papers	within	the	
topic	of	investments	in	renewable	energy	are	examined	to	form	and	explain	the	
derived	theory	behind	investments	in	renewable	energy	technologies.	To	further	
examine	 the	 theory	 a	 hypothesis	 is	 denoted,	which	will	 be	 tested	by	using	 the	
framework	of	LCOE.	Thereafter,	the	observations	are	presented	and	analyzed.	
	
The	appended	papers	are	used	to	examine	large	companies	investment	behavior	
in	renewable	energy	technologies.	This	approach	helps	to	identify	evidences	that	
constitute	 significant	 motives	 for	 companies’	 in	 the	 decision-making	 process	
when	it	comes	to	investments	in	renewable	energy	technology.	
	
The	 thesis	 begins	with	 an	 introduction	where	 the	 subject	 and	 background	 are	
explained,	 followed	 by	 the	 defined	 research	 question.	 Limitations	 for	 the	
research	 are	 explained	 and	 identified	 in	 the	 introduction	 section.	 The	
introduction	 is	 followed	 by	 the	 methodology	 used	 for	 the	 thesis.	 	 The	
frameworks	used	to	analyze	and	approach	the	research	question	are	described	
after	the	methodology	section.	The	fourth	part	of	the	paper	is	where	the	results	
are	presented	as	well	as	a	presentation	of	 findings	 from	appended	papers.	The	
fifth	 part	 of	 the	 paper	 is	 the	 analyze	 section,	 which	 begins	 with	 analyzing	
investment	 behaviors	 using	 the	 articles	 that	 has	 been	 used	 in	 this	 thesis.	
Followed	by	an	analysis	of	 the	results	 from	the	hypothesis	 testing.	Last	section	
presents	a	combined	conclusion	that	is	possible	to	make	by	examine	articles	and	
using	 the	 frameworks	 to	 answer	 the	 research	 question.	 Recommendations	 for	
further	and	future	research	areas	are	presented	after	the	conclusion.	

2.	Literature	review	and	Theoretical	framework		
This	section	contains	the	theoretical	framework	used	in	the	thesis.	A	comprehensive	
explanation	 of	 the	 levelized	 cost	 of	 electricity	 is	 provided	 to	 guide	 the	 reader	
through	how	the	numbers	are	derived	and	what	assumptions	has	been	made.	Other	
frameworks	 and	 concepts	 are	 defined,	 which	 are	 used	 to	 further	 examine	 the	
research	question.		

2.1	Levelized	cost	of	electricity	(LCOE)	
LCOE	 are	 seen	 as	 the	most	 transparent	 tool	 when	 comparing	 different	 power	
generating	 technologies	 and	 are	 widely	 used	 during	 modeling	 and	 policy	
discussions	 (Projected	 cost	 of	 generating	 electricity,	 2010).	 	 The	 LCOE	 can	 be	
explained	as	the	sum	of	costs	over	time	divided	by	the	sum	of	electrical	energy	
produced	over	the	lifetime.	The	levelized	cost	of	electricity	methodology	can	also	
be	seen	as	a	 tool	 to	calculate	 the	unit	price	of	electricity	demanded	 in	order	 to	
break	even	(World	Energy	Council,	2013).	By	calculating	the	LCOE	price	per	unit	
of	 output	 for	 several	 energy	 sources	we	 can	 determine	 the	most	 cost	 efficient	
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alternative.	 LCOE	 is	 useful	 when	 comparing	 unit	 costs	 of	 different	 energy	
technologies	over	 their	specified	economic	 life.	Assuming	a	non-volatile	energy	
price	and	correct	estimation	of	production	cost	the	LCOE	can	be	seen	as	the	cost	
of	 investment	 (Projected	 cost	 of	 generating	 electricity,	 2010).	 	 Where	 the	
discount	 rate	 used	 for	 calculation	 reflect	 the	 return	 on	 capital.	 A	market	with	
regulated	energy	production	helps	to	generate	a	more	accurate	estimation	of	the	
cost	 of	 investment,	 rather	 than	 high	 competitive	markets	 with	 variable	 prices	
(Projected	cost	of	generating	electricity,	2010).		
	
Although	 it	 is	 arguably	 a	 transparent	 tool	 to	 compare	 different	 energy	
technologies	 it	has	some	drawbacks.	Firstly,	 it	does	assume	a	stabile	electricity	
price	over	time	and	a	given	production	cost.	The	electricity	price	has	been	very	
volatile	 for	 the	 past	 years	 and	 is	 historically	 low	 at	 the	 moment.	 	 Hence,	
investment	decisions	made	with	the	assumption	of	higher	electricity	prices	have	
resulted	 in	 decreased	 margins	 or	 losses	 (Wendle,	 2016).	 Secondly,	 it	 doesn’t	
consider	the	market	demand	for	different	energy	technologies.	It	is	important	to	
consider	the	market	demand	when	investing	in	a	new	technology	due	to	the	fact	
that	the	market	acts	as	a	variable	with	significant	impact	on	sales.	The	increased	
awareness	 of	 climate	 changes	 has	 created	 a	 customer	 demand	 for	 renewable	
energy.	 80%	 of	 Vattenfalls	 customers	 are	 demanding	 them	 to	 change	 to	
renewable	energy	production	(Vattenfall	survey,	2014).		
	
Data	 and	 calculations	 from	 the	 study	 Subsidies	 and	 costs	 of	 EU	 energy	 by	
European	 Commission	 (EC)	 are	 used	 in	 this	 thesis.	 The	 calculation	 of	 LCOE	 is	
explained	and	derived	in	the	next	section.	In	order	to	present	a	deeper	analysis	
and	provide	higher	reliability	to	the	thesis	the	EC	study	is	compared	to	a	study	
done	by	Elforsk.		

	
LCOE:	

(1)	
	

LCOE=	!"!!"!!
!

	
	
Where:	

(2)	
	

𝑎 =
𝑟

1− (1+ 𝑟)!!! 	

	
(3)	

	
𝐼 = !

!!
 (1+ i)! ∗ 1(+!!

!!!
!

(!!!)!!!
)	

	
(4)	
	

𝑂𝑀 = 𝐹𝑂𝑀 + 𝑉𝑂𝑀 − 𝑅𝐸𝑉 + 𝑑! ∗ 𝐸	
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(5)	
	

𝐸 = 𝑃 ∗  𝐹𝐿𝐻	
	

(6)	

𝐹 = 𝐹𝐶 ∗
𝐸
𝜂!
	

	
	
Table	2.1	Source:	EC	Europa	Subsidies	and	costs	of	EU	energy,	2014	

Parameters:	 Definition:	

a	 Capital	recovery	factor	

r	 WACC	

I	 Investment	cost,	including	cost	of	constructing	at	interest	rate	i	

C	 Capital	cost,	excluding	finance	cost	of	construction	(overnight	cost)	

OM/FOM/VO
M/REV	

Net	annual	operation	and	maintenance	cost;		
Summarizing	fixed	OM	(FOM);	Variable	OM	(VOM);		
Variable	by-product	revenue	(REV)	

E	

Energy	(Electricity)	produced	annually,	which		
is	calculated	by	multiplying	electrical	capacity		
by	the	number	of	(equivalent)	full	load	hours	(FLH)	

H	
Energy	(Heat)	produced	annually,	which	is	calculated	by	multiplying	heat	capacity	
with	by	the	number	of	(equivalent)	full	load	hours	of	heat	

F	 Annual	fuel	cost	

FC	 Fuel	cost	per	unit	of	energy	input	

i	 Interest	rate	over	the	construction	loan	

Lt	 Project	duration	(in	operation)	

Lb	 Construction	period	

d	 Decommissioning	cost	set	to	15%	-	Only	relevant	for	nuclear	power	

FLHe/FLHh	 Equivalent	full	load	hours	for,	respectively,	electricity	and	heat	production	

𝜂!/𝜂! 	
Conversion	efficiency	(in	lower	heating	value	-	LHV)		
of	electricity	and	heat	generation	

HP	 Heat	price	a	CHP	installation	receives	for	heat	production	as	by-product	

EP	 Electricity	price	a	CHP	installation	receives	for	electricity	production	as	by-product	

Fuel	price	
This	 is	 an	 overview	 of	 assumptions	 and	 fuel	 prices	 used	 for	 the	 calculation	 of	
LCOE.	 Electricity	 domestic	 is	 used	 for	 the	 calculation	 of	 heat	 pumps,	 where	
electricity	 is	 used	 as	 a	 fuel.	 The	 price	 is	 calculated	 from	 an	 average	 between	
2008-2012.	The	electricity	wholesale	is	used	when	calculating	CHP	technologies	
and	 constitute	 a	 revenue	 component.	 This	 is	 calculated	 from	 the	 average	
electricity	price	between	2009-2012.	(Subsidies	and	cost	of	EU	energy,	2014)	
	

Fuel	cost	 €2012/GJ	
Electricity	(domestic)	 35	
Electricity		(wholesale)	 12	

	 	 	 	 Source:	EC-Study,	2014	
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Full	load	hours	
There	is	a	difference	between	technical	and	actual	full	load	hours.	Full	load	hours	
are	 dependent	 on	 the	 capacity	 factor	 for	 each	 technology.	 The	 Full	 load	 hours	
indicate	the	equivalent	time	(hours)	a	certain	technology	has	been	running	at	full	
capacity	 to	generate	a	 certain	amount	of	energy.	365*24h=8760h,	which	 is	 the	
total	of	hours	each	year.	A	capacity	factor	of	85%	for	a	specific	technology	gives	
85%*8760=7446	full	load	hours.	
	
The	 technical	 full	 load	 hours	 are	 based	 on	 the	 technically	 possible	 full	 load	
hours	for	a	specific	technology.	The	technical	possible	full	load	hours	will	not	be	
achieved	when	examine	a	whole	power	supply	system.	However,	technical	 load	
hours	 can	give	 an	 indication	of	 the	minimum	cost	 level	 that	 could	be	achieved	
when	running	a	technology	at	its	technical	limit.		Base	load	technologies	such	as	
nuclear	can	produce	energy	close	to	 its	 technical	maximum.	Hydropower	could	
actually	get	close	to	90%	but	the	capacity	factor	does	not	calculate	for	resource	
availability	but	only	for	maintenance	and	other	factors	that	result	in	production	
stop.	(Subsidies	and	cost	of	EU	energy,	2014)	
	 	
	
	 Table	2.2	 Source:	EC-Study,	2014	

Technology	
Annual
T-FLH	 Capacity	factor	

Solar	PV	(rooftop/utility	 1169	 0,133447489	
Wind	onshore	 1979	 0,225913242	
Wind	offshore	 3590	 0,409817352	
Hydro	 7884	 0,9	
Nuclear	 7446	 0,85	
Technical	FLH	are	equivalent	to	the	capacity	
factor.	A	capacity	factor	of	85%	->	
0,85*8760h=7446	FLH.	 		 		

	
	
	
	
	
	
Actual	full	load	hours	
This	equation	was	used	in	the	calculation	of	actual	full	load	hours:		
	

FLH	=	Generation	(MWh)	/	Capacity	(MW)	
	

	
By	looking	at	the	actual	generated	amount	of	electricity	and	dividing	that	amount	
with	the	capacity	for	the	technology	we	can	derive	the	actual	FLH.	The	data	for	
generation	and	capacity	was	collected	from	Eurostat	for	the	year	2008-2012,	for	
a	 total	of	28	EU	countries.	However,	 this	 thesis	will	 only	 consider	 the	Swedish	
energy	market.	The	data	for	Solar	PV	has	been	calculated	from	Southern	Sweden	
due	to	the	geographical	location	of	population.	
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	 	 Table	2.3	 Source:	EC-Study,	2014	
Full	load	hours	and	
technical	lifetimes	used	
in	the	LCOE	calculation	 		 		

Technology	 Technical	Lifetime	 FLH-Sweden	

Solar	PV(rooftop/utility)	 25	 859	
Wind	onshore	 25	 1924	

Wind	offshore	 25	 3200	
Hydro	(reservoir)	 50	 4115	

Nuclear	 60	 6289	
FLH=	Generation	(MWh)	/	Capacity	(MW)	

	
	
	
Weighted	Average	Cost	of	Capital	(WACC)	
The	formula	for	calculating	WACC	(excluding	taxes)	is	defined	as:	

	
(1)	

𝑊𝐴𝐶𝐶 =
1− 𝑠ℎ𝑎𝑟𝑒 𝑜𝑓 𝑒𝑞𝑢𝑖𝑡𝑦 ∗ 1− 𝑐𝑜𝑟𝑝𝑜𝑟𝑎𝑡𝑒 𝑡𝑎𝑥𝑎𝑡𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 ∗ 𝐶𝑜𝑠𝑡 𝑜𝑓 𝐷𝑒𝑏𝑡 +

𝑆ℎ𝑎𝑟𝑒 𝑜𝑓 𝐸𝑞𝑢𝑖𝑡𝑦 ∗ 𝐶𝑜𝑠𝑡 𝑜𝑓 𝐸𝑞𝑢𝑖𝑡𝑦		
	

(2)	
	

𝐶𝑜𝑠𝑡 𝑜𝑓 𝐸𝑞𝑢𝑖𝑡𝑦 =
𝑅𝑖𝑠𝑘 𝑓𝑟𝑒𝑒 𝑟𝑎𝑡𝑒 +𝑀𝑎𝑟𝑘𝑒𝑡 𝑃𝑟𝑒𝑚𝑖𝑢𝑚 + 𝑃𝑜𝑙𝑖𝑐𝑦 𝑅𝑖𝑠𝑘 𝑃𝑟𝑒𝑚𝑖𝑢𝑚 +

𝑇𝑒𝑐ℎ𝑛𝑜𝑙𝑜𝑔𝑦 𝑟𝑖𝑠𝑘 𝑃𝑟𝑒𝑚𝑖𝑢𝑚 + 𝐼𝑙𝑙𝑖𝑞𝑢𝑖𝑑𝑖𝑡𝑦 𝑟𝑖𝑠𝑘 𝑃𝑟𝑒𝑚𝑖𝑢𝑚		
	
Table	2.4	WACC	per	technology	

	
Table	2.5	Risks	Sweden		

	Technology	 WACC	
	

Sweden	 		
Solar	PV	Rooftop	 5%	

	
Risk	free	rate	 1,57%	

Solar	PV	utility	 6%	
	

Market	risk	premium	 5,90%	
Wind	onshore	 6%	

	
Illiquidity	Risk	Premium	 3,00%	

Wind	offshore	 7%	
	

Policy	Risk	Premium	Renewable	 0,00%	
Hydro	 6%	

	
Policy	Risk	Premium	Fossil		 0%	

Nuclear	 10%	
	

Policy	Risk	Premium	Nuclear	 0%	
	

Table	2.6	Technology	risk*	
	Technology	 		

Solar	PV	Rooftop	 0,00%	
Solar	PV	Utility	 3%	
Wind	onshore	 3%	
Wind	offshore	 8%	
Hydro	 3%	
Nuclear(new	plant)	 8%	
*Assumptions	to	calculate	WACC	

Data	source	for	numbers	in	table	2.4-2.6:	EC-Study,	2014	
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The	values	are	 for	2012	and	account	 for	 corporate	 taxes.	Cost	of	debt	 is	 set	 to	
5%(EC	Europa,	2014).	
	
Risk	free	rate	is	defined	as	a	theoretical	rate	of	return	without	any	financial	risk	
of	 losing	money.	The	Market	Premium	is	defined	as	the	difference	between	the	
expected	return	on	a	market	portfolio	and	the	risk	free	rate.	Policy	risk	premium	
is	the	difference	between	expected	return	on	a	market	portfolio	and	a	technology	
connected	with	specific	policies	in	a	certain	country,	which	can	have	negative	or	
positive	 impact	 on	 the	 risk.	 The	 technology	 risk	 premium	 is	 the	 difference	
between	expected	return	on	a	market	portfolio	and	a	specific	technology,	which	
is	associated	with	relevant	risks.	Illiquidity	risk	premium	is	the	difference	that	is	
connected	to	illiquidity	on	the	market	when	trying	to	buy	or	sell	an	investment	
to	prevent	or	minimize	a	loss	(Subsidies	and	cost	of	EU	energy,	2014).	

2.2	Definition	of	Innovation	and	innovation	management	
It	is	possible	to	argue	whether	new	energy	technology	systems	could	be	defined	
as	innovation.	By	using	the	definition	of	an	innovation	from	OECD	that	is	stated	
in	 the	 Oslo	 Manual,	 it	 could	 be	 argued	 that	 companies	 that	 implement	 a	 new	
good	or	technology	to	produce	renewable	energy	is	not	only	a	implementation	of	
a	new	good	but	also	arguable	a:	
- Branding	and	marketing	method	
- New	organizational	method	in	business	practice	
- Work	place	organization	or	external	relations	related	
	
-	“An	Innovation	is	the	implementation	of	a	new	or	significantly	improved	product	
(good	 or	 service),	 process,	 a	 new	 marketing	 method,	 or	 a	 new	 organizational	
method	in	business	practices,	work	place	organization	or	external	relations.”	(Oslo	
manual	OECD)	
	
The	used	definition	of	an	innovation	makes	it	possible	to	argue	that	it	might	be	
other	aspects	than	core	business	management	in	terms	of	profit	that	drive	these	
renewable	energy	investments	and	innovation	management	projects.		

2.3	Definition	of	Business	Model	
Teece	 definition	 of	 a	 business	 model,	 “a	 business	 model	 defines	 how	 the	
enterprise	creates	and	delivers	value	to	customers,	and	then	converts	payments	
received	 to	 profit”	 (Teece,	 2010).	 To	 fulfill	 this	 definition,	 investments	 in	
renewable	 energy	 have	 to	 convert	 into	 received	 profit	 by	 creating	 a	 value	
through	 green	 energy	 production.	 In	 this	 case	 when	 companies	 invests	 in	
renewable	energy	the	chain	from	creating	value	from	customers	to	actual	profit	
might	 not	 be	 that	 straight	 forward	 as	 for	more	many	 other	 companies.	 In	 the	
case	 of	 renewable	 energy	 investments	 it	 might	 be	 arguable	 by	 applying	 the	
definition	 of	 innovation	 to	 identify	 other	 factors	 that	 drives	 those	 investment	
that	are	not	directly	related	to	short-term	profit.	

2.4	Definition	of	a	driver	
Drivers	are	defined	as	forces	that	can	provide	enough	incentives	for	a	company	
to	 participate	 in	 renewable	 energy	 development	 by	 investing	 in	 any	 type	 of	
renewable	energy	technology.		
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2.5	The	Ricardian	Model:	Comparative	Advantage	
If	 a	 company	 can	 produce	 a	 good	 relatively	 cheaper	 than	 a	 competitor	 they	
should	 focus	 on	 producing	 that	 specific	 good.	 The	 model	 assumes	 free	
international	trade	between	companies	and	countries.	The	difference	in	price	of	
production	arises	directly	 from	the	 level	of	 technology	used	 in	each	 firm.	For	a	
profit-maximizing	 firm	 this	 would	 imply	 that	 labor	 (resources)	 would	 be	
transferred	 from	 a	 comparative	 disadvantage	 production	 to	 a	 comparative	
advantage	production	(Steve	Suranovic,	2010).	To	achieve	the	most	efficient	and	
profitable	production	the	 firm	should	specialize	 in	production	of	 the	good	with	
the	lowest	opportunity	cost.	This	means	that	resources	should	be	invested	in	the	
production	with	the	lowest	opportunity	cost	and	let	other	companies	produce	all	
the	 other	 goods.	 In	 the	 case	 of	 energy	 production	 this	 would	 imply	 that	 a	
company	should	specialize	in	the	type	of	energy	that	has	the	lowest	opportunity	
cost.	Assume	that	with	a	given	set	of	recourses,	company	A	can	produce	10	units	
of	energy	type	1	and	40	units	of	energy	type	2.	Company	B	can	produce	15	units	
of	energy	type	1	and	5	units	of	energy	type	2.	
	
Company	A:	The	opportunity	cost	to	each	unit	of	energy	type	1	is	40/10	=	4	units	
of	energy	type	2.	The	opportunity	cost	for	each	unit	of	energy	type	2	is	10/40	=	
0,25	units	of	energy	type	1.	
	
Company	B:	The	opportunity	 cost	 to	each	unit	of	 energy	 type	1	 is	5/15	=	0,33	
units	 of	 energy	 type	 2.	 The	 opportunity	 cost	 for	 each	 unit	 of	 energy	 type	 2	 is	
15/5=	3	units	of	energy	type	2.	
	
This	would	imply	that	company	A	should	specialize	in	the	production	of	energy	
type	 2	with	 the	 opportunity	 cost	 of	 0,25	 and	 company	B	 on	 the	 production	 of	
energy	type	1.	This	would	make	it	possible	for	the	market	to	enjoy	both	energy	
type	1	and	type	2	to	a	reasonable	price	due	to	efficient	production.	
	
The	theory	about	absolute	advantage	in	production	can	also	be	used	to	support	
the	concept	of	 specialization.	Adam	Smith	wrote	 in	The	Wealth	of	Nations,	 “If	 a	
foreign	country	can	supply	us	with	a	commodity	cheaper	than	we	ourselves	can	
make	it,	better	buy	it	of	them	with	some	part	of	the	produce	of	our	own	industry,	
employed	in	a	way	in	which	we	have	some	advantage”	(Book	IV,	Section	ii,	12).	

2.6	Financial	sustainability	
For	the	purpose	of	this	thesis	investment	decisions	are	looked	at	from	a	financial	
perspective	with	 the	objective	 to	be	profitable	and	generate	positive	 return	on	
investments.	 In	 the	 paper	 Four	 pillars	 of	 financial	 sustainability	 written	 by	
Patricia	 León,	 financial	 sustainability	 is	 defined	 as	 “Financial	 sustainability	
means	 ensuring	 the	 longevity	 of	 the	 organization.	 This	 financial	 sustainability	
must	be	defined	in	real	terms;	we	therefore	will	denote	our	accounting	equation	
to	 reflect	 the	 desired	 result.	 Total	 income	 -	 Total	 costs	 =	 Surplus	 (profit)”.	 It	
might	be	 arguable	 that	 a	 surplus	 isn’t	necessary	 for	 an	organization.	Hence,	 as	
long	as	the	organization	avoid	deficit	they	can	be	sustainable.	However,	a	surplus	
enables	 an	 organization	 to	 be	 prepared	 for	 structural	 changes	 and	 meet	
challenges.	A	surplus	is	a	need	and	necessary	to	be	able	to	respond	to	changes	in	
the	business	environment	and	to	take	on	opportunities	(León,	2001).			
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According	 to	World	 Commission	 on	 Environment	 1987	 and	 Development	 and	
International	Federation	of	Accountants	2014,	financial	sustainability	is	defined	
as	the	ability	to	achieve	financial	commitments	and	service	delivery	in	the	future	
as	 well	 as	 now,	 by	 applying	 necessary	 policies	 and	 maintaining	 them	 in	 the	
future	without	causing	a	situation	with	continuously	rise	in	debt.	
	
Investments	in	renewable	energy	require	significant	upfront	investments,	before	
the	 system	 becomes	 operational.	 Therefor,	 the	 overall	 risk	 of	 investment	
increases,	which	 from	an	 investor´s	perspective	require	a	higher	rate	of	 return	
on	their	 investment	due	to	 increased	cost	of	capital	 (DiaCore,	2016).	Before	an	
investment	 decision	 is	made	 a	 risk	 analysis	 is	 performed	 in	 order	 to	 evaluate	
whether	 to	 invest	 or	 not.	 An	 investment	 associated	 with	 high	 risk	 requires	
higher	 compensation	 from	 expected	 revenue	 i.e.	 the	 cost	 of	 capital	 is	 higher	
which	 has	 to	 be	 covered	 by	 higher	 revenue.	 The	 aspect	 of	 cost	 of	 capital	 is	
important	when	in	comes	to	investments	in	RETs	due	to	the	high	level	of	capital	
intensiveness.	By	 implementing	policies	 it	 is	possible	 to	create	a	more	stability	
and	 certainty	 regarding	 revenues	 and	 expenditures	 which	 help	 to	 reduce	 the	
cost	of	capital	(DiaCore,	2016).	

2.7	Renewable	energy	technologies	from	an	ethical	perspective	
The	major	transition	to	renewable	energy	production	is	positive	in	many	aspects	
and	 constitutes	 a	 significant	 role	 for	 the	 potential	 success	 of	 the	 COP21	
agreement	 (EU	 Commission,	 Paris	 Agreement,	 2016).	 The	 positive	 effects	 of	
RETs	 are	 widely	 discussed,	 especially	 when	 it	 comes	 to	 the	 subject	 of	 global	
warming,	which	is	a	concern	that	affects	us	all.	There	are	also	ethical	issues	and	
concerns	 regarding	 the	 subject.	 For	example	 the	 scholar	Kristina	Ek	 is	writing,	
“Although	 the	 public	 generally	 expresses	 a	 positive	 attitude	 towards	 wind	
power,	 the	 experience	 often	 shows	 that	 specific	 wind	 power	 projects	 face	
resistance	 from	the	 local	population.”	 (Ek,	2005).	The	amount	of	positive	value	
generated	 from	RETs	 are	 arguably	 greater	 for	 the	 society	 as	 a	whole	 than	 the	
negative	 aspects	 if	 we	 consider	 the	 whole	 picture	 which	 includes	 respecting	
ethical	 issues	 as	 for	 example	 where	 to	 build	 wind	 farms	 in	 regards	 to	 local	
population	 and	wild	 life.	 	 In	 a	 study	 from	UK	 show	an	 ethical	 perspective	 that	
consumers	has	willingness	to	actually	pay	higher	price	for	electricity	generated	
from	RETs	(Batley	et	al.,	2001).	Beyond	 the	concerns	of	 financial	and	 technical	
challenges	 is	 the	 ethical	 concern	 of	 issues	 related	 to	 wild	 life.	 Avian	 fatalities	
constitute	 one	 of	 the	 leading	 ethical	 issues	 due	 to	 the	 risk	 of	 collisions	 with	
rotating	 turbine	 blades	 (New,	 Leslie,	 2015).	 Due	 to	 the	 uncertainty	 of	 avian	
fatalities	caused	by	wind	farm	development	the	scholars	have	found	a	method	to	
directly	estimate	avian	fatalities	(New,	Leslie,	2015).	

3.	Methodology		
This	 section	 explains	 the	 selection	 of	 appropriate	 methodology	 used	 to	 create	 a	
foundation	to	properly	be	able	to	answer	the	research	question	and	problem.	

3.1	Postpositivism	research	philosophy	 
The	postpositivism,	also	referred	to	as	the	“scientific	method”	is	widely	used	in	
quantitative	 researches	 (Creswell,	 2002).	 The	 term	 challenging	 the	 traditional	



		 	 12	
	

notion	 of	 the	 absolute	 truth	 of	 knowledge	 and	 notify	 the	 fact	 that	 it	 is	 not	
possible	to	be	positive	for	claims	of	knowledge	when	examine	human	behavior	
and	actions	(Phillips	and	Burbiles,	2000).		
	
There	 are	 four	 characteristics	 of	 the	 postpositivism	 research	 philosophy,	
(Creswell,	2002).	The	first	characteristic	is	it´s	deterministic	philosophy	in	order	
to	study	effects	or	outcomes.	The	problems	that	are	studied	by	this	philosophy	
have	to	be	examined	to	identify	causes	that	have	an	impact	on	the	outcome.	The	
second	characteristic	is	that	it	is	reductionistic	in	the	meaning	to	reduce	number	
of	 ideas	 into	 a	 small	 set	 of	 variables,	 which	 are	 defined	 as	 hypothesis	 and	
research	question.	Using	 this	approach	helps	 to	create	a	clear	path	 to	properly	
answer	 the	 research	 question.	 The	 hypothesis	 testing	 is	 a	 helpful	 tool	 when	
examining	 the	 research	 question.	 The	 third	 characteristic	 is	 the	 empirical	
observation	 and	 measurements	 that	 will	 constitute	 the	 knowledge	 obtained	
through	the	use	of	postpositivism	by	observing	the	reality.	The	development	of	
numerical	measurements	and	observations	and	studying	behavior	has	become	a	
significant	 part	 of	 a	 postpositivist.	 Data,	 evidences	 and	 rational	 considerations	
constitute	 knowledge.	Knowledge	 is	 defined	 as	 conjectural,	 and	 identifying	 the	
absolute	truth	is	impossible.	The	fourth	characteristic	is	that	the	world	consists	
of	laws	and	theories	that	need	to	be	tested	or	verified	in	order	to	understand	the	
world.	 The	 research	begins	with	 a	 theory,	 followed	by	data	 collecting	 that	 can	
support	 or	 in	 other	 hand	 reject	 the	 hypothesis	 that	 is	 tested,	 and	 then	 make	
revisions	in	order	to	do	further	and	additional	tests.		

3.2	Deductive	research	
Examine	 whether	 established	 companies	 within	 the	 energy	 sector	 make	
investment	 decisions	 in	 order	 to	 generate	 the	 highest	 financial	 value	 for	 the	
company	will	be	possible	by	using	a	deductive	research	approach.		
	
“Deductive	 means	 reasoning	 from	 the	 particular	 to	 the	 general.	 If	 a	 causal	
relationship	or	link	seems	to	be	implied	by	a	particular	theory	or	case	example,	it	
might	 be	 true	 in	 many	 cases.	 A	 deductive	 design	 might	 test	 to	 see	 if	 this	
relationship	or	link	did	obtain	on	more	general	circumstances”	(Gulati,	2009).		
	
Figure	3.1	

	
Rational	investment	behavior	would	be	to	invest	in	the	option	with	the	greatest	
rate	 of	 return.	 By	 further	 applying	 the	 theory	 of	 comparative	 advantage	 a	
company	should	arguably	only	invest	in	the	technology	with	lowest	opportunity	
cost.	For	a	profit-maximizing	firm	this	would	imply	that	labor	(resources)	would	
be	 transferred	 from	 a	 comparative	 disadvantage	 production	 to	 a	 comparative	
advantage	production	(Steve	Suranovic,	2010).		
	

Theory	 Hypothesis	 Observation	 Connirmation	
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“The	 deductive	 approach	 follows	 the	 path	 of	 logic	most	 closely.	 The	 reasoning	
starts	with	a	theory	and	leads	to	a	new	hypothesis.	This	hypothesis	is	put	to	the	
test	by	 confronting	 it	with	observations	 that	 either	 lead	 to	a	 confirmation	or	a	
rejection	of	the	hypothesis”	(Snieder	and	Larner,	2009).		
	
The	defined	hypothesis	to	be	tested:		
	
RET	investment	decisions	are	solely	based	on	financial	sustainable	perspectives?	

	
The	 hypothesis	 is	 put	 to	 the	 test	 by	 observing	 investment	 decisions	 in	 wind	
power	 with	 the	 use	 of	 Levelized	 cost	 of	 electricity	 (LCOE).	 Using	 the	 LCOE	
framework	 provides	 transparent	 price	 estimations	 for	 each	 examined	
technology.	Confirming	or	rejecting	the	hypothesis	will	be	done	by	observing	and	
comparing	the	results	of	the	LCOE	calculations.		

3.3	Research	context	
The	energy	market	is	undergoing	major	structural	transitions	to	climate	friendly	
energy	 production	 due	 the	 awareness	 of	 climate	 changes	 and	 global	 climate	
agreements.	 During	 Paris	 climate	 conference	 in	 2015	 (COP21)	 195	 countries	
agreed	to	the	first	universal	legally	binding	global	climate	deal	(EU	Commission,	
Paris	Agreement,	2016).	The	agreement	is	set	to	limiting	the	global	warming	to	
below	2	degrees.	Hence,	 the	global	emissions	need	 to	peak	as	soon	as	possible	
(EU	 Commission,	 Paris	 Agreement,	 2016).	 	 The	 transition	 to	 environmental	
friendly	 energy	 production	 is	 a	 large	 concern	 for	 any	 company	 within	 the	
industry.	With	historically	 low	energy	prices	and	high	 taxes	 it	 is	challenging	 to	
develop	new	sustainable	investment	strategies	to	stay	profitable	(Annual	report	
Vattenfall,	2015).		For	the	purpose	of	this	thesis	investment	decisions	are	looked	
at	from	a	financial	perspective	with	the	objective	to	be	profitable	and	generate	a	
positive	rate	of	return	on	investments.	Vattenfall	is	the	largest	energy	company	
in	 Sweden	 and	 produces	 energy	 from	 hydro,	 coal,	 wind,	 nuclear	 and	 solar.	
Vattenfall	 is	 a	 public	 limited	 company	 owned	 by	 the	 Swedish	 government.	
Vattenfall	 do	 have	 defined	 profitability	 goals	 and	 are	 expected	 to	 create	 value	
and	to	generate	profit	to	its	owners,	and	improve	the	production	portfolio	to	be	
more	 cost	 and	 capital	 effective	 (Annual	 report	 Vattenfall,	 2015).	 	 A	 long-term	
goal	 is	to	pay	dividend	corresponding	to	40-60%	of	the	yearly	profit.	However,	
the	numbers	in	the	annual	report	show	that	they	are	not	profitable.	The	situation	
of	 not	 being	 profitable	 is	 arguably	 due	 to	 a	 combination	 of	 historically	 low	
energy	prices	and	high	taxes,	and	also	the	increased	cost	of	the	new	investment	
strategy	behind	the	transition	to	renewable	energy	production.	Vattenfall	is	the	
owner	of	several	coal-fired	plants	 that	are	producing	electricity	with	a	positive	
operational	margin	 of	 5	 EUR/MWh,	 but	 those	 plants	 are	 now	 for	 sale	 (Annual	
report	 Vattenfall,	 2015).	 This	 might	 indicate	 that	 the	 energy	 market	 and	
Vattenfalls	 investment	 decisions	 differ	 from	 traditional	 financial	 terms	 where	
you	should	focus	on	the	production	with	the	lowest	opportunity	cost.	In	order	to	
be	 profitable	 the	 board	 of	 directors	 has	 to	 plan	 investments	 in	 such	way	 that	
they	can	generate	revenue	 from	 its	operation.	Being	profitable	 is	necessary	 for	
any	company	to	stay	in	business	in	the	long	term.		
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In	 the	 annual	 report	 from	 Vattenfall	 in	 2014	 the	 vice	 president	 say	 “Our	
customers	demand	that	we	decreases	our	CO2-emissions	and	change	to	renewable	
energy	 production”.	 In	 the	 annual	 report	 from	 2015	 the	 vice	 president	 said	
“Substantial	 and	 important	 renewable	 energy	 production	 from	 water	 and	 wind	
makes	 me	 certain	 and	 convinced	 that	 Sweden	 will	 succeed	 in	 the	 transition	 to	
100%	renewable	energy	production.	We	do	have	several	alternative	ways	to	ensure	
the	 future	 energy	 supply,	 but	 cost	 efficiency	 and	 competition	 constitute	 the	most	
crucial	factors”.	Vattenfall	is	clearly	changing	their	investment	strategies	to	focus	
on	 renewable	 energy	 production	 and	 abolish	 technologies	 using	 fossil	 fuel.	
During	 2014	 Vattenfall	 was	 able	 to	 sell	 power	 plats	 for	 an	 estimated	 value	 of	
11,6	 billion	 SEK	 (Annual	 report	 Vattenfall,	 2014).	 With	 historical	 low	 energy	
prices	 the	 profitability	 goals	 are	 very	 difficult	 to	 achieve.	 Investments	 made	
before	 this	 new	 market	 situation	 with	 historically	 low	 energy	 prices	 are	
revaluated	 and	 are	 expected	 to	 not	 reach	 the	 expected	 profitability	 that	 was	
calculated	(Annual	report	Vattenfall,	2014).	Although	the	energy	prices	are	in	a	
falling	 trend,	 as	 seen	 in	 table	 2.1,	 and	 the	 expected	 profitability	 from	 new	
technologies	are	questionable	Vattenfall	are	still	shifting	investment	strategy	to	
renewable	 energy	 technologies.	 Vattenfall	 have	 notified	 a	 clear	 change	 on	 the	
energy	market	from	a	traditional	large-scale	production	to	a	more	decentralized	
and	personalized	production	with	customer	that	gets	even	more	involved	in	the	
role	of	value	creation	(Annual	report	Vattenfall,	2015).			
	
	 Figure	3.2	-	Energy	prices	in	Sweden,	Source:	Nordpool,	2016	

	
	
The	 transition	 to	 renewable	 technologies	 is	 challenged	 by	 today’s	 production	
surplus	and	low	energy	prices.		Vattenfall	has	identified	the	increase	in	customer	
demand	for	climate	friendly	production	and	therefor	aim	to	be	the	leader	within	
sustainable	 energy	 production	 and	 leader	 in	 the	 contribution	 to	 sustainable	
consumption.	 The	 goal	 is	 to	 only	 use	 renewable	 energy	 technologies	 in	 2050	
(Annual	 report	 Vattenfall,	 2015).	 During	 2015	 Vattenfall	 made	 investments	 in	
solar	 power	 and	 also	 in	 more	 wind	 power.	 The	 decrease	 in	 energy	 prices	 in	
combination	with	high	taxes	creates	an	environment	that	even	technologies	such	
as	hydro	power	has	problem	to	stay	profitable,	which	 is	 the	 foundation	 for	 the	
long	term	sustainable	energy	production	in	Sweden.	Several	of	the	wind	power	
plants	 are	 co-owned	 with	 Skanska	 (four	 plants)	 and	 AMF	 (one	 plant),	 which	
increase	 the	 expectations	 of	 positive	 return	 on	 investments.	 The	 compiled	
picture	 of	 the	 energy	 market	 indicates	 a	 transition	 to	 environmental	 friendly	
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production,	which	enables	new	technologies	to	evolve	and	companies	are	faced	
with	challenging	investment	strategies	to	successfully	stay	profitable.		

3.4	Case	study	
The	case	 study	method	 is	used	 in	 some	of	 the	papers	and	 is	useful	 to	examine	
and	understand	contemporary	phenomena	(Eisenhardt,	2009).			
There	are	three	main	reasons	to	apply	and	use	the	case	study	methodology	(Yin,	
2012).		
- (1)	The	study	aim	to	understand	How	and	Why.	
- (2)	 The	 researcher	 has	 limited	 control	 and	 interference	 within	 the	

phenomena	under	study.	
- (3)	In	the	case	of	a	study	that	takes	place	in	a	contemporary	setting.	
	
The	 case	 study	 methodology	 is	 suitable	 when	 examine	 the	 characteristics	 of	
investment	behavior	in	RET	due	to	the	complexity	of	the	phenomena.		The	aim	to	
understand	 How	 and	 Why	 companies	 invests	 in	 different	 types	 of	 renewable	
energy	 technologies	 can	be	 achieved	by	using	 the	 case	 study	method,	which	 is	
identified	as	an	appropriate	method	to	answer	how	and	why.		

3.5	Mixed	methods	
The	research	question	will	be	examined	by	using	a	mix	of	both	quantitative	
analysis	and	qualitative	analysis.		

3.5.1	Qualitative	method		
There	are	 several	approaches	 to	perform	a	qualitative	 research	method.	 In	 the	
literature	 written	 by	 Walcott	 in	 2001	 he	 summarize	 the	 various	 types	 of	
approaches.	The	grounded	theory	will	be	used	for	this	thesis	due	to	its	ability	to	
theoretically	 formulate	 the	 reality	 that	 is	 under	 investigation	 (Collis	&	Hussey,	
2009).	 To	 investigate	 the	 phenomena	 regarding	 investments	 in	 RETs	 the	
grounded	 theory	 can	 be	 used	 to	 build	 a	 solid	 theory	 to	 examine	 the	 research	
question.	 The	 first	 step	 is	 to	 inductively	 collect	 important	 information	 from	
research	 data.	 The	 second	 step	 is	 to	 add	 a	 deductive	 approach	 to	 enable	 a	
rational	 examination	 and	 to	 draw	 a	 logical	 conclusion.	 When	 a	 conclusion	 is	
made	new	data	will	be	added	to	the	research	to	deductively	test	the	hypothesis	
and	 conclusion	 that	 was	 conducted	 in	 the	 second	 step.	 For	 this	 thesis	 a	
quantitative	 analysis	 will	 be	 used	 to	 test	 and	 verify	 the	 hypothesis.	 	 The	
combination	of	deductive	approach	and	constant	reference	to	data	help	ground	
the	theory	(Collis	&	Hussey,	2009).	The	research	is	done	with	an	open	mind	to	be	
able	 to	 reflect	 and	 analyze	 the	 observations	 in	 an	 unbiased	 manner.	 One	
potential	problem	when	using	this	theory	is	the	challenge	to	deal	with	the	large	
amount	of	data	and	the	generalization	of	the	findings	(Collis	&	Hussey,	2009).		To	
derive	 the	 hypothesis	 a	 deep	 understanding	 of	 the	 energy	 market	 and	 the	
characteristics	 of	 investment	 behavior	 are	 needed,	 which	 is	 achieved	 by	
reviewing	scholarly	papers	related	to	the	subject.			

3.5.1.1	Review	of	appended	papers	
Scanning	 through	 Google	 Scholar	 by	 using	 subject	 related	 keywords	 made	 it	
possible	 to	 find	 scholarly	 papers	 that	 contributed	 to	 the	 thesis	 research	 aim.	
Keywords:	 RET,	 green	 energy,	 RET	 investments,	 return	 on	 investment	 RET,	
driving	forces	for	RET,	what	drives	companies	to	invest	in	RET.	Papers	that	were	
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selected	for	 further	analysis	was	 limited	down	to	only	 focusing	on	the	Swedish	
market.	Doing	an	overview	of	 the	papers	made	 it	possible	 to	 selectively	pick	a	
few	 papers	 that	 could	 contribute	 to	 the	 thesis	 by	 being	 closely	 related	 to	 the	
research	question.	After	 the	 identification	of	 valuable	papers	 a	 full	 text	 review	
was	made	and	the	 findings	of	each	paper	was	analyzed.	The	main	 focus	was	to	
identify	explanatory	findings	about	investment	behavior	in	RETs	from	a	financial	
sustainable	point	of	view.		
	
Figure	3.3	–	Review	process	

	
	

3.5.2	Quantitative	method	
Quasi-experiments	 and	 correlational	 studies	 are	 usually	 associated	 with	 the	
quantitative	 research	 method	 (Campbell	 and	 Stanley,	 1963).	 The	 quantitative	
methods	has	developed	into	more	sophisticated	and	complex	experiments	with	
several	variables	and	treatments	with	repeated	measurement	design,	which	can	
identify	casual	paths.	A	quantitative	analysis	would	be	a	proper	way	of	analyzing	
data	collected	related	to	investments	in	RETs.	Observing	data	collected	by	using	
suitable	framework	for	the	analysis	makes	it	possible	to	rejecting	or	confirming	
the	hypothesis	that	is	put	to	test	in	the	thesis.			

3.6	Cross-sectional	research	method	
A	cross	sectional	research	method	will	be	applied	in	this	thesis.	Using	the	cross-
sectional	method	is	effective	to	clarify	and	give	a	strong	indication	of	investment	
behavior	 in	 renewable	 energy	 technologies.	 By	 identifying	 the	 outcome	 as	 the	
actual	 investments	in	RETs	and	then	using	profitability	as	exposure	to	examine	
whether	it	could	cause	the	outcome.		
	
A	 longitudinal	 research	method	might	have	been	a	 suitable	option	as	well,	 but	
due	to	the	limit	of	available	time	the	cross-sectional	method	is	a	greater	option.	
The	main	difference	between	 longitudinal	data	 and	 cross-sectional	data	 is	 that	
longitudinal	 data	 consist	 of	 multiple	 entities,	 where	 each	 of	 the	 entities	 is	
observed	at	more	than	two	time	periods,	while	the	cross-sectional	data	consist	of	
multiple	entities	observed	at	a	single	time	period	(Stock	and	Watson,	2012).	The	
cross-sectional	 data	 is	 gathered	 by	 observing	multiple	 entities	 at	 a	 single	 time	
period.	

1	
• Keywords	to	search	for	papers	on	google	
Scholar	and	KTHB	Primo	

2	
• Identify	relevant	articles	that	contribute	to	the	
thesis	

3	
• Full-paper	review	and	analysis		

4	
• Identify	explanatory	nindings	in	relation	to	
investments	in	RETs	
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3.7	Data	collection		
By	 using	 qualitative	 data	 with	 a	 interpretive	 methodology	 usually	 results	 in	
findings	 with	 high	 level	 of	 validity	 (Collis	 &	 Hussey,	 2009).	 To	 be	 able	 to	
understand	 the	data	 that	will	 be	 analyzed	 in	 the	 thesis	 the	 first	 step	 is	 to	 find	
some	 background	 information,	 known	 as	 contextualization	 (Collis	 &	 Hussey,	
2009).	 The	 background	 data	 is	 used	 to	 help	 understand	 the	 current	 market	
situation	 for	 energy	 production	 in	 Sweden.	 The	 data	 are	 collected	 from	
literature,	 company	 webpages,	 institutions	 and	 other	 scientific	 research.	 The	
qualitative	data	is	collected	from	the	study	Subsidies	and	Costs	of	EU	energy,	by	
European	 Commission.	 It	 is	 a	 comprehensive	 study	 and	 by	 examines	 data	 of	
levelized	 cost	 of	 electricity	 in	 28	 European	 countries	 the	 level	 of	 validity	 and	
reliability	 are	 increased.	 Secondly,	 a	 study	 written	 by	 Elforks	 is	 used	 as	 a	
comparison	 to	 the	 EC	 study	 to	 increase	 the	 reliability	 and	 validity	 of	 the	 data	
used	in	the	thesis		

3.8	Delimitations	
The	 thesis	 is	 limited	 to	 focus	 on	 Sweden	 and	 its	market	 for	 RET	 investments.	
Information	and	data	might	in	some	occasions	also	include	other	countries	than	
Sweden.	 This	 is	 done	 only	 to	 add	 validity	 and	 reliability	 by	 avoiding	 potential	
biased	data/information.	The	quantitative	analysis	is	limited	to	mainly	examine	
wind	 power	 while	 the	 qualitative	 part	 has	 a	 wider	 approach	 to	 identify	 and	
examine	RET	 investment	behaviors	on	 the	Swedish	market	There	will	be	 three	
scholarly	papers	appended	and	reviewed.	For	the	quantitative	analysis	there	will	
be	 two	appended	papers.	One	 identified	 as	 the	main	paper	 and	 the	 second	 for	
comparison	and	validly	checks.	The	data	used	are	limited	to	the	use	of	secondary	
data.	Subsidies	and	electricity	certificates	are	not	to	be	considered	in	this	thesis.		

4.	Results	
This	section	begins	with	a	presentation	of	 the	 findings	 from	the	appended	papers	
that	 contributed	 to	 identify	 and	 explain	 investment	 behavior	 in	 RETs	 and	 the	
potential	 drivers	 and	 forces	 for	 such	 investments.	 Secondly,	 the	 numbers	 for	
levelized	cost	of	electricity	are	presented.		

4.1	Findings	from	appended	papers	
This	 section	 will	 present	 a	 summarization	 of	 the	 appended	 papers	 used	 to	
understand	and	analyze	RET	 investment	behaviors.	A	 total	of	 three	papers	are	
summarized	 and	 was	 found	 and	 reviewed	 using	 the	 qualitative	 approach	
described	 in	 the	 methodology.	 The	 findings	 are	 used	 to	 form	 a	 theory	 about	
investment	behaviors	to	understand	decisive	factors	and	drivers	for	investment	
decisions.	 From	 the	 theory	 a	 hypothesis	will	 be	 denoted.	 Using	 the	 theoretical	
framework	 for	 levelized	 cost	 of	 electricity	 will	 then	 test	 the	 hypothesis.	 The	
observations	and	results	from	the	testing	are	presented	in	section	4.2,	which	are	
later	analyzed	in	section	5.	

4.1.1	Paper	A:	1	
Review	of	paper:	Do	the	strategic	decisions	of	multinational	energy	companies	
differ	in	divergent	market	contexts?	An	exploratory	study	
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This	 summarizes	what	has	been	written	 in	 the	article	by	 the	authors	Darmani,	
Arvidsson,	and	Hidalgo	in	2016.	This	study	argue	that	MNCs	facing	a	challenging	
strategic	 decision	 to	 either	 follow	 or	 not	 to	 follow	 emerging	 climate	 centered	
institution	due	to	the	fact	that	they	are	operating	as	competitive	firms	within	the	
divergent	national	 institution	framework.	A	structural	change	to	new	RET	for	a	
MNC	with	 substantial	 assets	 in	 old	 technology	will	 imply	 high	 switching	 costs	
and	a	slow	change	with	 lack	of	 incentives	(Energy	Markets	 Inspectorate,	2010)	
and	 (Energy	 Politics	 of	 IEA	 Countries,	 2009).	 The	 incentives	 to	 commit	 to	
changes	in	the	market	for	those	MNCs	are	low,	which	results	in	high	tendency	to	
keep	 the	 current	 standard	 that	 they	 already	 are	 invested	 in.	 A	 shift	 to	 low	
emissions	energy	production	may	not	be	 in	 line	with	MNCs	current	 investment	
strategies	 and	may	have	negative	 effect	 on	 established	 assets	 on	 their	 existing	
market	 (Darmani,	 et	 al,	 2016).	 	 Established	 companies	 who	 are	 established	
within	the	energy	industry	are	facing	two	contradictive	strategic	decisions,	they	
can	 proactively	 commit	 to	 changes	 or	 they	 can	 choose	 to	 debate	 and	 provide	
evidence	 against	 it	 advantage	 (Darmani,	 et	 al,	 2016).	 	 The	 paper	 found	 that	
Vattenfall´s	 acquired	 fossil	 fuel	 generation	portfolios	was	more	profitable	 than	
adopting	 the	 policies	 designed	 to	 promote	 new	 low	 emission	 technologies.	
Unlike	 new	 entrants	within	 the	 energy	 sector,	who	 actually	 gained	 from	 these	
policies	become	a	 changing	 force	on	 the	 energy	market	 and	 could	open	up	 for	
new	opportunities.	With	inconsistent	regulatory	frameworks	on	national	 levels,	
multinational	energy	companies	may	have	to	undertake	project	and	investments	
based	on	forces	from	government	and	society.	Those	investments	may	contradict	
and	will	not	be	coherent	with	the	MNCs	global	strategy	and	is	a	situation	that	are	
likely	 to	 get	more	 common	 as	 awareness	 significantly	 increases	 about	 climate	
changes	 internationally.	 In	 the	 case	 of	 Vattenfall	 the	 authors	 found	 that	
restrictive	policies	had	greater	impact	on	investments	in	renewable	energy	than	
supportive	 policies,	 due	 to	 the	 insignificant	 positive	 effects	 on	 the	 business	
profitability.		The	authors	argue	that	multinational	energy	companies	are	not	the	
leading	players	but	rather	that	society	and	customers	constitute	a	dominant	role	
in	 the	 European	 energy	 sector.	 In	 regards	 to	 the	 importance	 of	 these	
beneficiaries,	 companies	 should	 carefully	 consider	 and	 understand	 customer	
preferences	when	investing	in	projects.	

4.1.2	Paper	A:	2	
Review	of	paper:	What	drives	the	development	of	renewable	energy	technologies?	
Toward	a	typology	for	the	systemic	drivers.			
	
This	summarizes	the	paper	that	is	written	by	Darmani,	et	al,	2014	and	what	they	
say	about	this	field.	The	paper	classifies	five	components	as	different	dimensions	
of	 RET	 development.	 These	 dimensions	 are	 Actors,	 Institutions,	 Networks,	
Technology	 and	 Region.	 The	 authors	 have	 identified	 and	 categorized	 four	
different	 sub-groups	 of	 RET	 drivers	 as,	 Economic,	 Competences,	 Targets,	 and	
Structure.	Those	drivers	and	incentives	are	viewed	from	an	actor’s	perspective,	
which	 are	 defined	 as	 public	 actors,	 private	 actors,	 stakeholders	 (venture	
capitalist),	research	institutes	and	universities.	The	incentives	that	contribute	to	
an	 actors	 investments	 are	 to	 the	 most	 importance	 of	 this	 thesis	 in	 the	
examination	of	MNCs	investments	in	RET.		
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Economic	
The	 authors	 argue	 that	MNCs	with	 leading	 position	within	 the	 energy	market	
need	to	consider	and	plan	strategies	that	can	respond	to	market	demand	in	order	
to	be	able	to	stay	profitable	(Darmani,	et	al,	2014).	Large	MNCs	have	a	tendency	
to	 avoid	 and	 not	 participate	 in	 new	 technological	 project	 because	 of	 lack	 of	
enough	 financial	 incentives.	 	 Innovations	 are	 seen	 as	 a	 very	 important	 part	 of	
economic	growth	in	the	society.	Therefore,	the	long	run	perspective	may	provide	
enough	 financial	 incentives	 for	 RET	 investments.	 Hence,	 for	 RETs	 the	
competitive	relative	cost	efficiency	can	motivate	investments	in	such	technology	
and	 systems.	 When	 the	 innovation	 of	 a	 new	 technology	 adopts	 and	 creates	 a	
system,	 organizational	 structure	 and	 other	 areas	 will	 benefit	 as	 a	 whole	
(Darmani,	et	al,	2014).	
	
Competence	
A	MNC	company	has	to	be	able	in	diversified	markets	to	meet	the	competition	on	
a	global	level.	There	is	always	a	risk	that	a	company	loses	their	market	position	
due	to	a	shift	to	new	technology	or	to	other	competitors.	Therefore,	investments	
in	RET	and	new	technology	mitigates	the	risk	of	these	threats	and	constitute	as	
an	 important	driver	 for	 such	 investments.	The	 competence	 can	be	extended	 in	
different	ways,	 such	 as	 pioneering	 entrepreneurs	 and	 experts,	 participation	 in	
new	 projects,	 company	 acquisitions,	 and	 through	 knowledgeable	 experts	
(Darmani,	et	al,	2014).	
	
Targets	
As	 the	 knowledge	 and	 awareness	 about	 climate	 changes	 increases,	 following	
with	an	increased	numbers	of	targets,	which	has	become	an	significant	driver	for	
investments	decisions	for	the	future	of	the	energy	system.	Governmental	defined	
targets	and	in	some	cases	energy	producers	themselves	have	a	significant	impact	
on	the	shape	of	the	investment	plans.	Those	targets	have	forced	and	encourage	
actors	 to	develop	and	 invest	 in	RETs.	One	example	of	 a	 target	 is	 the	European	
commission´s	2020	target,	which	has	created	incentives	to	changes	in	within	the	
industry.	
	
Structure	
The	level	of	change	acceptance	within	systems	decide	how	likely	a	change	might	
be.	 With	 a	 flexible	 and	 cooperative	 system	 the	 likelihood	 of	 adopting	 and	
implementing	technical	changes	are	higher	than	with	systems	that	lack	flexibility	
and	 cooperativeness.	 Examples	 of	 inflexibility	 are	 MNCs	 with	 assets	 in	
technology	 within	 nuclear	 power	 or	 fossil	 fuel	 systems.	 Those	 systems	 can	
hinder	and	have	negative	effect	on	investments	in	RETs	(Darmani,	et	al,	2014).	
	
The	authors	conclude	that	countries	that	nurture	multilateral	drivers	can	expect	
a	 greater	 development	 rate	 (Darmani,	 et	 al,	 2014).	 The	 study	 also	 identifies	
indications	 that	 the	 political	 framework,	 which	 usually	 mentions	 with	 great	
importance	 in	 other	 research,	 cannot	 be	 the	 only	 driver	 for	 RETs.	 Findings	
indicate	that	all	five	dimensions	are	necessary	in	RET	development.	Actors,	and	
especially	 MNC	 energy	 companies,	 are	 defined	 as	 one	 of	 the	 most	 important	
dimension.	These	companies	contribute	and	have	 the	capacity	 to	 influence	and	
effect	 political	 framework,	 and	 play	 an	 important	 role	 to	 strengthen	 system	
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networks.	 The	 authors	 argue	 that	 it	 is	 challenging,	 but	 of	 importance,	 to	
understand	and	individually	develop	a	set	of	drivers	working	as	a	tool	 for	each	
technology	 to	optimize	progress.	This	 is	necessary	because	of	 the	difference	 in	
technology	specifications	and	the	amount	of	support	received.	

4.1.3	Paper	A:	3	
Review	of	paper:	Who	invests	in	renewable	electricity	production?	Empirical	
evidence	and	suggestions	for	further	research		
	
This	 is	 a	 summarize	 of	 the	 paper	written	by	Bergek,	Mignon,	 and	 Sundberg	 in	
2012	 and	 what	 they	 say	 about	 this	 subject.	 By	 using	 a	 multidimensional	
framework	 the	 scholars	 have	 identified	 three	 different	 dimensions	 to	 help	 to	
explain	 and	understand	 investments	 in	 renewable	 energy.	 The	 dimensions	 are	
entrepreneurship	 dimension,	 innovation	 adoption	 dimension	 and	 the	
institutional	dimension.		
	
The	 entrepreneurship	 dimension	 tries	 to	 examine	 the	 background	 of	 how	 and	
why	 investment	 decisions	 are	 made.	 The	 authors	 argue	 that	 the	 investment	
process	 from	an	entrepreneurial	 aspect	 starts	with	 an	opportunity	 exploration	
process	 that	 leads	 to	 that	 entrepreneurs	 assess	 and	 pursue	 opportunities	
(Bergek,	 Mignon,	 Sundberg,	 2012).	 An	 investment	 is	 made	 when	 an	
entrepreneur	identifies	an	opportunity	and	the	value	of	that	opportunity	is	great	
enough	 to	 take	 the	 risk	 and	 follow	 (Casson,	 1982;	 Shane	 and	 Venkataraman,	
2000).	Many	 investors	 have	 no	 previous	 experience	 or	 background	within	 the	
field	of	renewable	energy	production,	and	to	explain	this	 investor	behavior	 the	
authors	assume	that	these	investors	identified	an	opportunity	and	will	step	aside	
from	their	previous	investments	routines.	This	will	 imply	that	 investors	will	be	
seen	 as	 entrepreneurs	 and	 the	 investments	 as	 entrepreneurial	 behavior.	 One	
aspect	 that	 the	 scholars	 use	 to	 explain	 the	 investment	 behavior	 is	 the	
entrepreneurs’	 characteristics.	The	authors	 argue	 that	 the	 characteristics	of	 an	
entrepreneur	 is	 directly	 connected	 and	 related	 to	 the	 perception	 of	 an	
opportunity	 and	 whether	 that	 opportunity	 will	 be	 exploited	 (Krueger	 and	
Brazeal,	 1994).	 The	 general	 description	 of	 an	 entrepreneur	 is	 that	 they	 are	
innovative,	 optimistic	 and	 less	 risk	 averse	 (Bergek,	 Mignon,	 Sundberg,	 2012).	
This	might	 be	 a	 factor	 to	 explain	 the	 success	 of	 venture	 creation.	 	 The	 second	
reason	that	effect	investments	for	entrepreneurs	is	the	nature	of	the	opportunity.	
Kirzner,	1973;	Schumpeter,	1934;	Shane	and	Venkataraman,	2000,	argue	that	 the	
main	reason	why	an	investment	is	made	is	the	potential	value	of	the	investment.	
The	potential	value	is	evaluated	from	the	cost	in	terms	of	risk,	time,	money	and	
the	 opportunity	 cost	 (Kirzner,	 1973;	 Schumpeter,	 1934;	 Shane	 and	
Venkataraman,	2000).	Evaluations	of	potential	opportunities	and	its	value	differ	
between	 investors,	 this	 might	 depend	 on	 previous	 experience	 or	 norms.	 The	
value	may	be	an	important	factor	for	investment	decisions,	but	entrepreneurial	
investment	 decisions	 are	 not	 necessarily	 profitable	 (Shane,	 2003).	 Thus,	
entrepreneurial	investment	goal	is	value	creation	the	investment	decision	is	not	
based	 on	 rational	 optimization	 processes.	When	 an	 investment	 opportunity	 is	
identified	 and	 the	 decision	 is	 made	 to	 exploit	 the	 entrepreneur	 faces	 the	
challenge	to	get	founding	in	terms	of	capital	and	also	knowledge.	Anther	decision	
the	 entrepreneur	 has	 to	 make	 is	 how	 to	 pursue	 the	 opportunity.	 Either	 by	
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creating	 a	 new	 company,	 pursue	 it	 within	 an	 existing	 organization	 or	 sell	 the	
opportunity	to	an	existing	company.	
	
The	 second	dimension	 is	 the	 innovation	adoption	dimension,	which	 consider	a	
variation	in	knowledge	and	experience	for	a	specific	technology	and	what	type	of	
characteristics	of	that	technology	in	order	to	understand	investment	behavior	in	
new	activities	 (Bergek,	mignon,	 Sundberg,	 2012).	 The	 valuation	process	 for	 an	
investment	 and	 to	 adopt	 innovation	 is	 highly	 subjective.	 There	 are	 some	
conditions	 that	 influence	 the	 evaluation	 the	 innovative-decision	 process.	 This	
process	starts	from	the	point	of	knowledge	about	the	innovation	till	the	decision	
whether	to	reject	or	adopt	the	innovation	and	the	actual	implementation	of	the	
technology.	 The	 first	 condition	 is	 the	 characteristics	 of	 the	 potential	 adopters.	
Such	 characteristics	 could	 be	 needs,	 problems	 or	 innovativeness.	 Those	
characteristics	help	and	affect	 the	understanding	and	awareness	of	 the	specific	
innovation.	 The	 innovativeness	 is	 an	 important	 force	 in	 the	 adoption	 process,	
and	 the	 literature	 indicates	 that	 there	are	people	with	high-risk	 tolerance	who	
are	eager	to	try	new	technology	with	poor	performance.	Others	prefer	to	adopt	
relatively	untested	technology,	which	indicate	high	potential.	While	others	prefer	
to	 adopt	 technologies	 that	 has	 been	 proven	 to	 work	 or	 to	 learn	 from	 early	
adopters.	 	 The	 second	 condition	 is	 the	 characteristics	 of	 the	 innovation,	which	
will	be	crucial	for	the	potential	adopters.	Those	characteristics	are	for	example;	
the	 innovations	 relative	 advantage,	 the	 value	 and	profitability	 aspect,	 achieved	
utility,	 the	 level	 of	 compatibility	with	 already	 existing	 technologies	 and	 needs,	
and	 level	of	understandability	 for	the	 innovation	(Rogers,	1983;	MacVaugh	and	
Schiavone,	 2010).	 The	 third	 condition	 is	 the	 communication	 patterns	 and	
channels,	which	will	have	an	 impact	on	 the	potential	adopter	 in	 the	evaluation	
process	 of	 the	 innovation	 due	 to	 information	 from	 other	 earlier	 adopters.	
Potential	 adopters	 also	 consider	 and	 have	 in	mind	what	 the	 social	 community	
has	for	attitude	towards	the	innovation	(MacVaugh	and	Schiavone,	2010).		
	
The	 third	dimension	 is	 the	 Institutional	dimension,	the	effect	of	 regulations	and	
incentives,	and	its	impact	on	investment	behaviors.	In	a	society	with	institutional	
forces	 firms	 doesn’t	 always	 act	 rationally	 from	 a	 financial	 perspective,	 where	
investment	 decisions	 should	 be	 made	 from	 a	 profit-maximization	 perspective	
(Selznick,	1996).	 Institutional	 forces	on	 the	market	have	a	 significant	 influence	
on	companies’	decision-making	processes.	These	forces	could	for	example	be	of	a	
regulatory	nature	or	norms	and	values	on	society	or	company	level.	This	means	
that	 companies	 and	 individuals	 have	 to	 follow	 and	 operate	 under	 institutional	
restrictions	 and	 social	 norms.	 The	 institutional	 forces	 on	 the	market	may	 also	
influence	 the	 information	 that	 individuals	 select	 and	 use	 for	 future	 decision	
evaluations	 of	 innovative	 opportunities.	 The	 main	 argument	 for	 a	 potential	
investor	 to	 decide	 whether	 to	 do	 an	 investment	 is	 not	 only	 motivated	 by	
efficiency	 considerations	 and	 competitive	 imperatives	 (Munir,	 2002).	 Other	
aspects	that	influence	the	decision-making	when	it	comes	to	investments	might	
be	 based	 on	 socially	 oriented	 aspects.	 As	 a	 stakeholder	 it	 could	 be	 of	 more	
importance	to	 invest	 in	opportunities	with	higher	 level	of	 legitimacy	 instead	of	
focusing	 on	 rate	 of	 return	 on	 the	 investment	 (Munir,	 2002;	 Zimmerman	 and	
Zeitz,	 2002).	 This	 imply	 that	 some	 investment	 decisions	 doesn´t	 have	 to	 be	
rational	and	economic	efficient	(Zuker,	1987).		Instead	of	creating	and	following	
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standardized	 investment	 analysis	 they	 can	 focus	 more	 on	 listening	 and	 get	
advices	 from	 their	 social	 network	 or	 use	 existing	 evaluation	 routines	 within	
cases	of	unexplored	fields.	
	
By	 reviewing	 discussions	 and	 arguments	 for	 investment	 decision	 strategies	
provided	 in	 the	appended	papers	 it	 is	possible	 to	 conclude	 that	 companies	are	
not	 only	 driven	by	profitability	 goals	 but	 rather	 other	 objectives	 that	 could	be	
negative	in	a	perspective	of	achieving	highest	rate	of	return	on	investments.	To	
further	analyze	investment	behaviors	the	following	hypothesis	will	be	tested,		
	

Are	RET	investment	decisions	are	solely	based	on	financial	sustainable	
perspectives?	

	
The	hypothesis	can	be	rejected	or	accepted	by	applying	the	framework	of	LCOE.		
A	 rejected	 hypothesis	would	 imply	 that	we	 couldn’t	 prove	with	 the	 presented	
information	 and	 data	 that	 investment	 decisions	 are	 solely	 based	 on	 financial	
sustainable	 perspective.	 An	 accepted	 hypothesis	 would	 imply	 that	 RET	
investments	 decisions	 are	 solely	 based	 on	 financial	 sustainable	 perspective	
based	on	the	presented	information.		

4.2	LCOE	results	and	hypothesis	testing		
Here	 is	 a	 short	 presentation	of	 levelized	 cost	 of	 electricity	 that	was	 conducted	
from	a	major	 study	done	by	European	 commission.	 The	 study	 consists	 of	 data	
from	28	European	countries	for	all	types	of	commercial	energy	technologies.	The	
data	 is	 country	 specific	 to	 be	 able	 to	 give	 the	 most	 accurate	 estimations	 as	
possible.	 	 A	 Swedish	 institute	 known	 as	 Elforsk,	 which	 has	 been	 used	 in	
comparison	to	 the	EC	study,	does	 the	second	study.	For	 this	paper	 the	analysis	
will	 be	 focused	 on	 wind	 power	 and	 to	 some	 extent	 solar	 power,	 which	 are	
renewable	 energy	 technologies	 that	 has	 dramatically	 increased	 in	 popularity.	
Wind	 and	 solar	will	 then	 be	 compared	 to	Hydro,	which	 is	 a	more	mature	 and	
widely	 used	 technology	 in	 Sweden.	 Both	 results	 are	 recalculated	 using	 2015	
currency	value	due	to	fluctuations	in	exchange	rates	and	currency	depreciations.		
	
The	 results	 indicate	 that	 hydropower	 is	 the	 most	 cost	 efficient	 alternative	
followed	by	onshore	wind	power.	There	 is	a	significant	difference	between	 the	
both	studies	when	estimating	LCOE	for	hydro.	However,	both	studies	come	to	the	
conclusion	 that	 hydro	 it	 is	 the	 most	 profitable	 and	 cheapest	 alternative.	
However,	 the	difference	 is	partly	explained	by	estimating	 the	 technical	 lifetime	
with	 50	 respectively	 60	 years.	 For	 this	 thesis	 the	 assumption	 is	 that	 the	 true	
estimation	 are	 closer	 to	 the	EC-study	 (21,3€/MWh)	due	 to	 the	 larger	data	 set.	
The	 weighted	 average	 cost	 of	 capital	 are	 fixed	 to	 6%	 and	 10%	 in	 the	 Elforsk	
study	while	 it	 is	estimated	 for	each	specific	 technology	 in	 the	EC-study.	Hence,	
the	 WACC	 is	 likely	 to	 be	 estimated	 more	 accurate	 in	 the	 EC-study	 due	 to	
considering	 and	 estimating	 more	 country	 specific	 uncertainties	 for	 each	
technology.	 	Wind	 power	 is	 the	 second	 best	 option	 in	 both	 studies.	 There	 are	
some	 uncertainties	 connected	 to	 the	 LCOE	 estimations	 for	 new	 nuclear	 plants	
due	 to	 the	 fact	 that	 there	 hasn’t	 been	 built	 any	 new	 plants	 for	 a	 long	 time	
(Elforsk.	2014).	Nuclear	is	not	going	to	be	considered	in	this	paper	because	of	the	
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uncertainties	and	due	to	the	fact	that	Sweden	are	dismantling	the	current	plants	
and	are	not	planning	to	build	any	new	ones.		
	
By	looking	at	results	presented	from	the	studies	the	derived	hypothesis	has	to	be	
rejected	due	to	the	fact	that	 investments	in	wind	power	and	solar	power	imply	
higher	LCOE	than	hydro,	which	 indicates	 that	companies	are	considering	other	
factors	 than	 solely	 financial	 sustainability	 in	 order	 to	 generate	 highest	 level	 of	
rate	of	return.	Deeper	analyses	of	LCOE	and	investment	behaviors	are	provided	
in	the	next	section.	

Table	4.1	LCOE	€/MWh	 EC-	Study	
Technology	 Sweden	€2015	 WACC	
Solar	PV	Rooftop	 150	 5%	
Solar	PV	utility	 135,6	 6%	
Wind	onshore	 82,3	 6%	
Wind	offshore	 135,6	 7%	
Hydro	 21,3	 6%	
Nuclear	(New	plant)	 98,8	 10%	

	
Table	4.2	Elforsk	 2015	€/MWh	 2015	€/MWh	

Technology	 WACC	6%	 WACC	10%	

Solar	PV	Rooftop	 184,62	 254,124	
Solar	PV	Utility	 134,664	 184,62	

Wind	onshore	150	 56,472	 68,418	
Wind	onshore	10	 55,386	 67,332	

Wind	offshore	144	 85,794	 108,6	

Wind	offshore	600	 80,364	 102,084	
Hydro	5	 59,73	 85,794	

Hydro	90	 48,87	 68,418	
Nuclear	 56,472	 80,364	

	 	 	
Table	4.3	Source:	EC-study	and	Elforsk	

Technical	lifetime	(years)	 		 		

Technology	 EC-study	 Elforsk	

Solar	PV(rooftop/utility)	 25	 25	
Wind	onshore	 25	 20	

Wind	offshore	 25	 20	
Hydro		 50	 40	

Nuclear	 60	 40	
Data	source	for	table	4.1-4.3:	EC-study	2014	and	Elforsk	2014	
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5.	Analysis		
This	 section	 present	 a	 short	 conclusion	 of	 the	 paper	 as	 a	 whole	 and	 the	 most	
important	 findings	 from	 the	 literature	 review	 in	 regards	 to	 answer	 the	 stated	
research	question.	The	section	ends	with	the	LCOE	analysis.		
Figure	5.1	–	Investment	Behavior	RETs

	
	

5.1	Identified	forces	and	drivers	for	investments	in	renewable	energy	technologies	
Using	the	framework	of	comparative	advantage	and	absolute	advantage	the	most	
rational	 behavior	 from	 a	 financial	 perspective	 would	 imply	 that	 MNCs	 should	
focus	on	 their	main	 strategy	 and	 core	business.	Hence,	 to	decrease	production	
costs	 for	 the	 specific	 energy	 technology	 that	 they	 are	 using.	 	 Other	 companies	
such	as	startups	and	companies	with	its	core	business	within	renewable	energy	
production	should	focus	on	that	and	nothing	else.	In	the	long	run	this	would	lead	
to	comparative	advantages	in	RETs	for	those	companies.	This	would	be	the	most	
efficient	 use	 of	 resources	 for	 both	 the	 MNCs	 that	 uses	 other	 more	 mature	
technologies	and	for	smaller	companies	that	can	specialize	in	other	technologies.	
When	 each	 company	 specializing	 in	 production	 of	 the	 energy	with	 the	 lowest	
opportunity	 cost	 the	 market	 can	 enjoy	 all	 those	 technologies	 to	 a	 reasonable	
price	 due	 to	 efficient	 use	 of	 resources	 on	 a	 free	 market.	 By	 examining	 the	
appended	papers	the	indication	is	given	that	there	is	lack	of	financial	incentives	
for	 RET	 investments	 for	 large	 MNCs.	 This	 creates	 a	 tendency	 for	 large	
established	 companies	 to	 avoid	 investments	 in	 unproven	 innovative	
technologies	 because	 of	 the	 goal	 to	 stay	 profitable	 and	 maximize	 the	 rate	 of	
return	on	 investments.	The	 framework	of	 comparative	advantage	and	absolute	
advantage	 may	 also	 support	 such	 business	 strategy.	 But	 on	 the	 other	 hand,	
innovations	constitute	an	important	part	in	the	perspective	of	economic	growth,	
which	 might	 be	 an	 important	 reason	 to	 actually	 invest	 in	 innovative	
technologies.	This	doesn’t	without	consideration	imply	that	the	optimal	strategy	
for	 MNCs	 is	 to	 invest	 in	 new	 innovative	 technologies	 but	 rather	 to	 invest	 in	
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innovative	 developments	 of	 their	 core	 business	 and	 technologies	 to	 stay	
competitive.			

5.1.1	Restrictive	and	Supportive	policies	
Policies	are	there	to	prevent	and	mitigate	uncertainties	to	help	lower	the	cost	of	
capital,	which	will	increase	the	investment	ratio	due	to	lower	risk	exposure.	RET	
investments	 are	 very	 capital	 intensive	 which	 make	 those	 policies	 really	
important	 in	an	early	stage	 to	encourage	companies	 to	 invest	 in	relatively	new	
technologies.	Policies	can	decrease	cost	of	capital	by	creating	certainty	regarding	
expenditures	and	revenues	for	a	company	(DiaCore,	2016).	
	
There	 are	 both	 restrictive	 policies	 and	 supportive	 policies	 within	 the	 energy	
industry.	Those	policies	tend	to	have	different	effects	on	MNCs	when	it	comes	to	
RET	 investments.	When	 it	 comes	 to	 RET	 investments	 decisions	multi	 national	
companies	within	 the	 energy	 industry	 are	more	affected	by	 restrictive	policies	
than	 by	 supportive	 policies.	 Due	 to	 that	 supportive	 policies	 do	 not	 have	 any	
significant	 influence	 on	 the	 company	 profitability.	 The	 literature	 identify	 that	
supportive	policies	cannot	deliver	enough	incentives	for	a	MNC	to	change	their	
market	strategy	and	start	investing	in	RET	from	a	profitability	aspect	to	increase	
rate	 of	 return.	 Findings	 from	 the	 case	 study	 of	 Vattenfall	 points	 out	 that	 the	
restrictive	policies	have	a	greater	impact	on	MNCs	and	work	as	a	force	for	them	
to	invest	in	RETs.	
	
This	investment	behavior	is	in	somewhat	explained	by	that	large	companies	tend	
to	keep	investing	in	their	existing	technology	in	order	to	make	it	more	efficient	to	
meet	increased	competition	from	other	companies’	technologies.	The	significant	
amount	of	resources	 that	has	been	 invested	 in	 the	 technology	over	a	 long	 time	
period	constitutes	an	 important	asset	 for	the	company.	A	shift	 to	 invest	 in	new	
technologies	might	damage	the	market	for	the	old	technology,	which	imply	that	
MNCs	tend	to	follow	the	traditional	investment	strategy.	It	is	important	for	MNCs	
to	 invest	 in	 knowledge	 and	 competence	 to	understand	 the	market	 fluctuations	
and	trends.	This	would	mitigate	the	risk	of	losing	their	leading	position	to	other	
companies.		

5.1.2	Market	forces	and	environmental	influenced	strategies	
The	definition	of	a	business	model,	“A	business	model	defines	how	the	enterprise	
creates	and	delivers	value	to	customers,	and	then	converts	payments	received	to	
profit,	by	Teece	(Teece,	2010)”,	can	be	used	to	explain	and	analyze	the	decision	
making	 process	 for	 investments.	 It	 is	 difficult	 to	 explain	 investment	 decisions	
when	it	comes	to	renewable	energy	technologies.	The	literature	doesn’t	provide	
much	to	verify	or	prove	that	MNCs	invest	in	RETs	to	convert	payments	received	
to	 profits	 but	 rather	 that	 profit	 isn’t	 the	 decisive	 factor.	 The	 appended	 papers	
identify	other	factors	that	contribute	to	how	the	enterprise	creates	and	delivers	
value	 to	 its	 customers.	 The	 result	 is	 that	 companies	 tend	 to	 consider	 its	
customers	 preferences	 as	 of	 great	 importance,	 which	 might	 differ	 from	 the	
traditional	definition	of	a	business	model.	This	implies	that	investments	in	RETs	
should	not	always	be	considered	as	a	part	of	traditional	investment	behavior.		
	
Onshore	wind	 power	 is	 today	 a	 commonly	 used	 technology	 and	 the	 prognosis	
show	that	 there	will	be	more	offshore	based	wind	 farms	 in	2030	than	onshore	
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wind	 farms,	 a	 shift	 due	 to	more	wind	 and	 less	 conflicts	with	 local	 population.	
Which	 indicates	 that	 companies	 actually	 invest	 in	 the	 more	 expensive	
alternatives	 to	 avoid	 conflicts	 of	 interest	 with	 residents	 when	 it	 comes	 to	
onshore	production.	However,	this	is	not	coherent	with	a	financial	perspective	to	
maximize	rate	of	return	but	rather	that	investments	behavior	are	influenced	by	
other	explanatory	 factors	 such	as	ethics	and	customer	relationships,	which	are	
discussed	in	the	appended	papers.	
	
Policies	 on	 company	 level	 and	 international	 level	 forces	 on	 encouraging	
companies	 to	 invest	 in	 more	 sustainable	 technologies	 despite	 that	 such	
investments	might	not	be	 the	most	rational	 from	an	 financial	perspective.	 	The	
increased	 understanding	 and	 awareness	 regarding	 climate	 changes	 make	
stakeholders	and	customer	preferences	an	important	force	for	a	change	to	more	
sustainable	production.	Which	 indicates	 that	price	not	 always	 is	 the	key	 factor	
but	rather	that	the	buying	behavior	are	influenced	by	consuming	goods	that	are	
environmental	 friendly	 and	 sustainable.	 	 In	 a	 combination	 with	 policies	 leave	
companies	with	no	other	option	than	to	make	changes	in	their	old	 investments	
strategies	to	a	more	sustainable	production	with	RETs.	The	ability	to	change	to	
new	technologies	depends	heavily	on	how	the	structure	of	the	systems	looks	like.	
Flexible	 and	 cooperative	 systems	 are	 much	 more	 likely	 to	 be	 adopted	 on	 the	
market	 in	 comparison	 to	 systems	 that	 lack	 flexibility.	 Inflexible	 systems	 as	
nuclear	 power	 can	 actually	 hinder	 investments	 and	 development.	 Flexible	
systems	create	opportunities	 to	develop	new	technologies	and	can	more	easily	
make	it	possible	to	implement	them	on	the	market.		

5.1.3	Growth	from	innovation	
Entrepreneurial	 behavior	 can	 be	 seen	 as	 an	 important	 part	 of	 investments	 in	
RETs.	The	characteristics	of	an	entrepreneur	are	innovative,	optimistic	and	less	
risk	 averse,	 which	 can	 explain	 investments	 and	 venture	 creations	 within	 this	
market.	 Entrepreneurs	 are	 seeking	 after	 opportunities	 and	when	 they	 identify	
something	 that	 has	 greater	 potential	 than	 the	 excepted	 risk	 they	might	 invest.	
This	doesn’t	necessarily	 imply	 that	 the	 investment	 is	profitable	but	 rather	 that	
the	 investment	 goal	 is	 value	 creation	 and	 not	 based	 on	 rational	 optimization	
processes.	 This	 indicates	 the	 difference	 between	 large	 corporations	 with	 a	
profitability	 perspective	 and	 the	 entrepreneurial	 mindset.	 To	 understand	 the	
potential	future	for	an	innovation	it	is	evaluated	from	different	perspectives.	The	
innovation	 can	 be	 considered	 from	 a	 social	 perspective	 by	 identifying	 the	
acceptance	and	attitude	towards	the	innovation.	The	level	of	compatibility	with	
already	 existing	 systems	 is	 another	 aspect	 to	 consider	when	 investing	 in	 new	
innovations.	An	innovation	with	high	level	of	compatibility	might	be	more	sought	
after.	The	innovativeness	is	a	factor	that	can	extract	different	types	of	investors.	
Some	 investors	and	entrepreneurs	are	early	adopters	with	higher	 level	of	risk-
willingness	 than	 others	who	 only	 invest	 in	more	mature	 technologies	 that	 are	
proven	to	work.		Those	characteristics	are	important	when	trying	to	understand	
why	 and	 when	 investments	 are	 made	 in	 different	 kinds	 of	 RETs.	 	 The	
institutional	 forces	 are	 identified	 to	 have	 significant	 impact	 on	 the	 decision	
making	process	when	it	comes	to	investments.	Those	forces	are	strong	enough	to	
change	investment	behavior	from	strict	profit-maximization	thinking	to	a	higher	
level	of	consideration	of	forces	from	society,	stakeholders	and	institutions.		
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5.2	Analyzing	investment	decision	in	wind	power	using	LCOE	
This	 section	 will	 provide	 an	 analysis	 based	 on	 levelized	 cost	 of	 electricity	 to	
further	 examine	 investment	 decisions.	 Which	 is	 done	 with	 a	 comparison	 of	
different	LCOE	in	relation	to	electricity	price	tests	the	hypothesis.	The	hypothesis	
is	defined	as:	
	

Are	RET	investment	decisions	are	solely	based	on	financial	sustainable	
perspectives?	

5.2.1	Financial	sustainability	to	maximize	rate	of	return	
In	 order	 to	 examine	 if	 investments	 are	 made	 accordingly	 to	 economic	
sustainability	we	will	use	the	definition	by	Patricia	León,	“Financial	sustainability	
means	 ensuring	 the	 longevity	 of	 the	 organization.	 This	 financial	 sustainability	
must	be	defined	in	real	terms;	we	therefore	will	denote	our	accounting	equation	
to	reflect	the	desired	result.	Total	income	-	Total	costs	=	Surplus	(profit)”.	Hence,	
total	cost	needs	to	be	less	than	total	income	to	achieve	a	surplus.	Levelized	cost	
of	electricity	for	wind	power	is	 for	onshore	82	EUR/MWh	and	for	offshore	136	
EUR/MWh.	For	the	income	side	we	have	identified	the	electricity	price	to	be	24-
25EUR/MWh.	This	would	imply	a	loss	for	investments	for	those	technologies,	57	
EUR/MWh	 for	 onshore	 respectively	 111	 EUR/MWh	 for	 offshore.	 Even	 when	
comparing	the	numbers	 from	the	Elforsk	study	the	 loss	 is	significant.	Therefor,	
with	 current	 market	 condition,	 without	 considering	 subsidies	 or	 renewable	
energy	 certificates,	 investments	 in	 wind	 power	 are	 not	 solely	 made	 from	 a	
financial	 sustainable	 perspective.	 Hence,	 examine	 the	 case	 of	 Vattenfall	 who	
invests	 in	both	wind	power	onshore	and	offshore	can	verify	that	companies	do	
consider	other	variables	than	maximizing	rate	of	return	and	in	some	cases	invest	
with	expected	negative	rate	of	return.		
	
According	 to	World	 Commission	 on	 Environment	 1987	 and	 Development	 and	
International	Federation	of	Accountants	2014,	financial	sustainability	is	defined	
as	the	ability	to	achieve	financial	commitments	and	service	delivery	in	the	future	
as	 well	 as	 now,	 by	 applying	 necessary	 policies	 and	 maintaining	 them	 in	 the	
future	 without	 causing	 a	 situation	 with	 continuously	 rise	 in	 debt.	 	 Analyzing	
investments	in	wind	power	using	the	derived	numbers	for	this	thesis	the	result	
doesn’t	eliminate	a	situation	with	“continuously	rise	in	debt”.	Which	leads	to	the	
conclusion	 that	 investments	are	not	solely	made	 from	an	economic	sustainable	
perspective.	Therefor,	 the	hypothesis	cannot	be	accepted	using	the	 information	
provided	in	this	thesis.		
	
Investments	in	renewable	energy	require	significant	upfront	investments,	before	
the	 system	 becomes	 operational.	 Therefor,	 the	 overall	 risk	 of	 investment	
increases,	which	 from	an	 investor´s	perspective	require	a	higher	rate	of	 return	
on	 their	 investment	 due	 to	 increased	 cost	 of	 capital	 (DiaCore,	 2016).	 An	
investment	 associated	 with	 high	 risk	 requires	 higher	 compensation	 from	
expected	 revenue	 i.e.	 the	 cost	 of	 capital	 is	 higher	which	 has	 to	 be	 covered	 by	
higher	 revenue.	 The	 aspect	 of	 cost	 of	 capital	 is	 important	 when	 in	 comes	 to	
investments	in	RETs	due	to	the	high	level	of	capital	intensiveness.	
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The	long	term	perspective	of	LCOE	for	wind	power	and	solar	PV	are	much	likely	
to	fall	as	the	technologies	get	more	mature	and	widely	used	and	implemented	in	
the	energy	system	(Vindkraft	 i	 framtiden,	2013).	However,	 it	 is	not	possible	 to	
conclude	 that	 investments	 that	 are	 made	 in	 RETs	 are	 the	 most	 rational	
investments	 from	a	 financial	 sustainable	perspective	 to	 achieve	highest	 rate	of	
return.	 Hence,	 if	 we	 only	 consider	 investments	 from	 short-term	 perspective	
investments	would	yield	a	greater	 rate	of	 return	 if	 they	were	made	 in	 cheaper	
alternatives	 such	 as	 hydro.	 As	 for	 long	 term	 there	 are	 more	 factors	 to	 be	
considered,	 which	 are	 identified	 and	 analyzed	 in	 section	 5.1.	 Vattenfall	 is	
currently	 producing	 energy	 from	 coal	 to	 a	 cost	 of	 5	 EUR/MWh,	which	 further	
indicates	that	investments	are	made	and	influenced	by	considering	other	factors	
of	more	importance.		

5.2.2	Electricity	price	
The	 electricity	 price	 in	 Sweden	 is	 at	 the	 moment	 24-25	 EUR/MWh,	 which	 is	
historically	 low.	 	 Therefor,	 it	 is	 problematic	 to	 justify	 investments	 in	 new	
technologies.	This	is	seen	when	examine	orders	for	new	wind	turbines	in	2016.	
Orders	 for	 new	 wind	 turbines	 have	 decreased	 by	 30%	 compared	 to	 2015.	 In	
2015	the	 installed	wind	power	(MW)	was	614,5	and	are	expected	to	be	424	 in	
2016	 (Vindkraftsbranchen,	 Q4	 2015).	 Decreased	 investments	 in	 new	 wind	
turbines	are	partly	explained	by	decreased	margins	due	to	low	electricity	prices.	
Hence,	 this	 implies	 a	 positive	 relationship	 between	 rate	 of	 return	 and	
investments	in	RETs,	which	confirm	the	investment	decisions	in	RETs	are	made	
from	some	level	of	financial	sustainable	perspectives.		
	 	 	
	 	 Figure	5.2	-	Energy	prices	in	Sweden	Source:	Nordpool,	2016	
	
	
	
	
	
	
	
	
	
	
	
	
From	a	financial	sustainable	perspective	it	is	difficult	to	identify	a	positive	rate	of	
return	 with	 a	 break	 even	 price	 at	 56-85	 EUR/MWh	 for	 new	 developed	 wind	
power	 when	 the	 market	 price	 of	 electricity	 is	 25€	 EUR/MWh.	 Sverigesradio	
reported	that	companies	 in	Sweden	have	started	to	dismount	 their	wind	 farms	
and	 are	 selling	 them	 to	 other	 countries	 due	 to	 the	 unprofitable	 operation	
because	 of	 too	 low	 energy	 prices,	 which	 cannot	 cover	 for	 maintenance	 and	
operational	costs	(Joel	Wendle,	Sverigesradio).	Those	turbines	are	mainly	sold	to	
Italy	 where	 they	 have	 higher	 electricity	 prices	 and	 higher	 governmental	
subsidies.	This	verifies	that	it	is	not	profitable	to	develop	new	wind	power	due	to	
the	current	market	condition.	However,	for	companies	with	the	strategy	to	shift	
to	 renewable	 energy	 production	 are	 not	 driven	 by	 only	 profitability	 goals	 but	
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also	 other	 objectives	 that	 either	 could	 be	 market	 forces	 or	 long	 term	
perspectives,	which	are	discussed	and	identified	in	appended	papers.			

6.	Conclusion		
This	 section	 present	 a	 short	 conclusion	 of	 the	 thesis	 as	 a	 whole	 and	 the	 most	
important	 findings	 from	 the	 appended	 papers	 as	 well	 as	 the	 result	 from	
frameworks	 used	 in	 regards	 to	 answering	 the	 stated	 research	 question.	 The	
contribution	 and	 implication	 to	 theory,	 practice	 and	 policy	 are	 also	 stated.	 The	
section	ends	with	limitations,	recommendations	and	concerns	for	further	research.		

6.1	Conclusion	
The	 appended	 literature	 that	 has	 been	 reviewed	 for	 this	 paper	 in	 order	 to	
examine	 investment	 behaviors	 has	 provided	 evidences	 and	 important	
indications	 that	 there	 are	 other	 forces	 and	 drivers	 than	 solely	 financial	
sustainability	 perspective	 when	 considering	 investments	 in	 RETs.	 From	 this	
theory	 it	 was	 possible	 to	 define	 the	 hypothesis,	 which	 was	 tested	 in	 order	 to	
further	confirm	or	reject	the	theory.		
	
From	 the	 literature	 it	was	 possible	 to	 identify	 differences	 between	 drivers	 for	
small	 companies	 in	 relation	 to	 large	 multi	 national	 companies	 in	 terms	 of	
investments	 in	 RETs.	 International	 and	 national	 policies	 tend	 to	 affect	 RET	
investment	 decisions	 in	 different	 ways	 when	 comparing	 small	
companies/startups	and	MNCs.	The	findings	indicate	that	the	restrictive	policies	
have	 larger	 impact	 on	 MNCs	 investment	 decisions,	 which	 may	 results	 in	
investments	that	are	not	included	in	their	traditional	investment	strategy.	Those	
restrictive	policies	forces	them	to	invest	in	RETs,	which	may	not	be	rational	in	a	
financial	 perspective	 in	 terms	 of	 profit	 maximization	 and	 rate	 of	 return.	 This	
imply	 that	 not	 all	 investments	 in	 RETs	 are	 not	 made	 in	 terms	 of	 financial	
sustainability	 but	 rather	 because	 they	 are	 forced	 by	 governmental	 restrictions	
and	 international	 climate	 policies.	 One	 underlying	 reason	 identified	 in	 this	
research	is	the	lack	of	incentives	to	invest	in	new	technologies	that	would	imply	
a	shift	 from	systems	and	technologies	 that	 they	already	are	heavily	 invested	 in	
and	have	substantial	assets	tied	up	in.		
	
The	 aspect	 of	 social	 norms	 and	 customer	 preferences	 should	 carefully	 be	
considered	 before	 investing	 in	 any	 new	 type	 of	 technology.	 The	 supportive	
policies	 are	 important	 for	 smaller	 companies	 that	 are	 categorized	 as	 new	 or	
relatively	 new	 entrants	 on	 the	 energy	 market.	 Supportive	 policies	 have	
significant	 impact	 and	may	 provide	 enough	 incentives	 and	 benefits	 to	make	 it	
possible	 to	 invest	 in	 RETs	 for	 those	 companies.	 The	 supportive	 policies	 can	
usually	not	by	themselves	provide	enough	incentives	for	a	MNC	to	invest	in	new	
RET.	This	 imply	further	indications	that	MNCs	actually	 invest	 in	RETs	for	other	
reasons	than	what	would	be	rational	from	financial	sustainable	perspective.		
	
As	 in	 any	 industry	 shifts	 to	 new	 systems	 and	 technologies	 are	 plausible	 and	
expected,	 which	 could	 imply	 that	 MNCs	 with	 leading	 positions	 might	 be	
overtaken	by	other	companies	who	have	been	frontrunners	and	early	adopters	
to	 alternative	 technologies.	 A	 case	 like	 this	 creates	 incentives	 for	 MNCs	 to	
continuously	develop	themselves	to	mitigate	the	risk	of	sudden	changes	to	other	
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for	 them	unexploited	 technologies.	 	 Policies	might	 be	 a	 great	 tool	 to	 stimulate	
investments	 in	 RETs,	 and	 such	 policies	 should	 carefully	 be	 considered	 from	 a	
financial	sustainable	perspective	for	the	long	term.	The	literature	indicates	that	
policies	constitute	one	of	 the	most	significant	drivers/forces	for	 investments	 in	
RETs,	which	 imply	 that	 those	 policies	work	 as	 promoters	 for	 specific	 types	 of	
systems	and	are	not	driven	by	the	market	for	supply	and	demand.		
Hence	for	the	thesis	contribution	to	policy,	government	should	have	in	mind	that	
policies	 imply	a	risk	that	a	significant	part	of	 the	subsidized	investments	might	
not	 be	 invested	 in	 technologies	 that	 will	 be	 sustainable	 in	 the	 long	 term.	
Supportive	policies	are	arguably	an	effective	option	to	drive	the	market	into	new	
technology	 development	 but	 it	 is	 hard	 or	 probably	 impossible	 to	 predict	 the	
market	and	what	specific	technologies	that	will	be	adopted.	Supportive	policies	
have	to	be	distributed	evenly	through	different	kind	of	technology	developments	
to	 avoid	 a	 situation	 where	 resources	 are	 invested	 in	 specific	 technologies	
without	any	advantage.	
	
It	 is	 possible	 to	 conclude	 that	 investment	 behaviors	 in	 RETs	 differ	 between	
companies.	 Small	 companies	 tend	 to	 invest	 in	 RETs	 because	 of	 profitability	 or	
value	creation,	which	are	possible	mainly	due	to	supportive	policies.	Large	MNCs	
tend	 to	 invest	 in	 RETs	 not	 for	 profitability	 but	 rather	 because	 of	 restrictive	
policies	and/or	that	innovations	may	lead	to	long-term	growth	and	can	mitigate	
the	 risk	 of	 losing	 their	 leading	 market	 position	 due	 to	 shifts	 to	 unexploited	
technologies.	
	
The	institutional	regulations	and	forces	from	society	and	stakeholders	have	to	be	
carefully	considered	before	investing	in	any	type	of	innovative	technology.	Those	
forces	are	of	equal	importance	for	any	type	of	company,	regardless	size	or	how	
established	they	are	on	the	market.	
	
Implication	 and	 contribution	 to	 theory;	 Other	 than	 from	 a	 solely	 financial	
sustainable	investment	perspective	the	literature	provides	several	indications	of	
potential	drivers	and	 forces	 for	 investments	 in	 renewable	energy	 technologies.	
By	using	several	 theories	to	examine	the	research	question	the	thesis	has	been	
able	to	contributed	important	findings	that	investment	behaviors	in	RETs	are	not	
coherent	 with	 several	 of	 the	 applied	 financial	 theories.	 This	 means	 that	 the	
findings	in	this	thesis	contributed	to	the	theories	with	objectives	that	might	not	
have	 been	 taken	 in	 consideration	 earlier.	 The	 combination	 of	 several	 theories	
made	 it	 possible	 to	 get	 a	 clear	 understanding	 of	 RET	 investments.	 The	
implications	to	theory	were	 identified	when	the	hypothesis	was	derived	to	test	
the	theory	that	companies’	investment	behaviors	are	influenced	by	other	factors	
than	 profit	maximization.	 It	 was	 possible	 to	 conclude	 that	 companies,	 such	 as	
Vattenfall,	 by	 examining	 the	 data	 of	 LCOE	 for	 several	 technologies	 invest	 in	
technologies	that	are	not	the	most	financial	rational	alternative.	Comparing	LCOE	
for	wind	 power	with	 current	 electricity	 price	 of	 24-25	 EUR/MWh	 gives	 us	 an	
indication	that	those	RET	investments	are	made	below	break	even.	Therefore,	it	
is	 only	possible	 to	 reject	 the	hypothesis	 that	RET	 investments	 are	made	 solely	
from	a	financial	sustainable	perspective.	Hence,	investing	in	RETs	to	an	expected	
loss	 is	 not	 coherent	 with	 maintaining	 financial	 sustainability,	 which	 implies	
generating	 greater	 revenues	 than	 costs.	 Evidences	 have	 been	 provided	 in	 the	
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thesis	that	shows	unprofitable	investments	that	has	resulted	in	dismantling	and	
selling	of	wind	turbines	to	other	countries.		
	
Neither	does	those	investments	follow	the	theory	about	comparative	advantage	
to	only	focus	on	the	production	of	the	good	with	the	lowest	opportunity	cost.	In	
the	 case	 of	 Vattenfall,	 in	 order	 to	 follow	 the	 theory	 of	 comparative	 advantage	
they	should	keep	 investing	 in	hydropower	 that	has	 the	 lowest	production	cost.		
However,	 they	are	 instead	 focusing	on	 customer	demand	of	 renewable	energy,	
which	 implies	a	shift	 to	other	 technologies	 than	hydro,	coal	and	nuclear	power	
that	they	are	using	today.	The	question	still	remains	why	they	are	not	investing	
in	hydropower,	which	is	renewable	and	also	the	cheapest	alternative.	This	could	
arguably	 be	 explained	 by	 restrictions	 that	 hinders	 continued	 expansion	 of	
hydropower	or	specific	customer	demand	for	technologies	such	as	wind	or	solar.		
	
Neither	is	this	investment	behavior	coherent	with	Teece	definition	of	a	business	
model,	“a	business	model	defines	how	the	enterprise	creates	and	delivers	value	
to	 customers,	 and	 then	converts	payments	 received	 to	profit”	 (Teece,	2010).	 It	
certainly	 creates	 and	 delivers	 value	 to	 its	 customers	 who	 are	 identified	 to	
demand	 energy	 produced	 by	 using	 renewable	 energy	 technologies.	 However,	
with	 the	 current	 situation	 it	 is	 not	 possible	 to	 tell	 whether	 a	 company	 can	
manage	 to	 turn	 payments	 received	 into	 profit.	 Results	 provided	 in	 this	 thesis	
rather	indicate	that	investments	in	for	example	wind	power	would	imply	a	loss.			
	
The	 drawback	 of	 LCOE	 that	 it	 assumes	 a	 stabile	 energy	 price	 should	 also	 be	
carefully	considered	when	estimating	costs	during	an	investment	analysis.	With	
a	 production	 surplus	 of	 electricity	 it	 is	 really	 difficult	 to	 justify	 investments	 in	
any	 type	 of	 technology.	 The	 prices	 are	 historically	 low	 due	 to	 the	 current	
production	surplus,	which	hinders	new	investments	 in	renewable	technologies.	
If	 the	market	 condition	 changes	and	 the	 future	demand	of	 electricity	 increases	
the	 prices	will	most	 likely	 follow.	 Hence,	 this	would	 increase	 the	margins	 and	
profitability	of	investments	in	RETs.	Increased	rate	of	investments	in	renewable	
energy	technologies	would	imply	innovation	growth	and	over	time	more	mature	
technologies	that	brings	prices	down.		
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Table	6.1	–	Investment	Behavior	RETs

	
By	analyzing	the	provided	data	and	information	the	conclusion	is	that	there	are	
some	financial	sustainability	drivers.	However,	non-financial	 forces	and	drivers	
dominate	them.	Those	forces	and	drivers	are	defined	as	market	 forces,	and	are	
this	 thesis	 contribution	 to	 practice	 for	 companies	 within	 this	 sector	 that	 are	
objectives	 that	 should	 be	 considered,	 which	 are	 mainly	 customer	 preferences	
and	the	demand	for	renewable	energy.	Environmental	influenced	strategies	are	
the	shift	 to	more	environmental	 investment	strategies	that	are	demanded	from	
stakeholders	 within	 a	 company.	 Restrictive	 policies,	 such	 as	 COP21,	 forces	
companies	to	make	structural	changes	without	focusing	on	the	profitability.	For	
aspect	of	financial	sustainability	forces	the	energy	price	constitute	an	important	
part	in	the	decision	whether	to	invest	in	a	new	technology.	It	is	difficult	to	justify	
investments	with	 a	 short-term	perspective	with	 current	market	 condition.	The	
long	term	is	harder	to	predict	due	to	uncertainties	regarding	the	electricity	price.	
Secondly,	 the	LCOE	are	 likely	 to	 fall	 as	 the	 technologies	 gets	more	mature	and	
implemented	 in	 the	 energy	 systems.	 Thirdly,	 supportive	 policies	 provide	
financial	incentives	that	help	companies	to	be	profitable.	However,	those	policies	
are	 usually	 not	 enough	 to	 create	 incentives	 for	 large	 companies	 to	 invest	 in	
renewable	energy	technologies.					

6.2	Limitations	and	Recommendations	for	further	research	
Due	 to	 the	 limited	 amount	 of	 time	 available	 there	was	 three	 scholarly	 papers	
appended	and	reviewed.	For	the	quantitative	analysis	 there	was	two	appended	
papers.	 In	 order	 to	 minimize	 validity	 and	 reliability	 issues	 because	 of	 time	
concern	 secondary	 data	 has	 been	 used	 for	 the	 thesis.	 Changes	 in	 market	
conditions	during	the	observation	time	might	have	some	unidentified	impact	on	
investment	decisions.			
	
This	 paper	 has	 provided	 evidence	 that	 policies	 constitute	 a	 significant	market	
force	for	investments	in	renewable	energy	technologies.	I	would	recommend	for	
further	research	to	examine	how	the	market	might	work	without	restrictive	or	
supportive	 policies.	Would	 that	 lead	 to	 a	 decrease	 in	 investment	 in	 innovative	
energy	 production?	 Or	might	 a	 situation	 without	 supportive	 polices	 create	 an	
opportunity	 for	even	more	 innovative	 technologies	 that	can	be	sustainable	and	

Investment	
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Non-ninancial	
forces/drivers	

Market	forces	
Environmental	
innluenced	
strategies		

Restrictive	policies	

Financial	
sustainability	
forces/drivers	

Decrease	in	LCOE	
due	to	more	mature	

technologies	
Energy	prices	 Supportive	policies	
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profitable	 for	 a	 company	 in	 the	 long	 term?	 Is	 it	 possible	 that	 those	 supportive	
policies	actually	promote	technologies	that	lack	any	possibility	to	be	profitable	in	
the	long	term	without	subsidizes?			
	
It	would	be	interesting	to	examine	what	implication	different	type	of	renewable	
energy	 investments	 have	 on	 companies.	 	 I	 would	 also	 recommend	 adding	 a	
qualitative	 study	 in	 terms	 of	 interviews	 with	 companies.	 That	 would	 add	 a	
deeper	 understanding	 in	 regards	 to	 the	 decision-making	 process	 within	
companies	when	it	comes	to	investments	in	RET.	For	the	quantitative	analysis	it	
would	be	interesting	to	do	the	levelized	cost	of	electricity	by	using	primary	data.	
Collecting	numbers	from	already	developed	project	as	well	as	projects	that	are	in	
the	developing	process.		
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