
Swedish wind power  

- A market analysis for the year 2018 



This report aims to clarify how the Swedish market for wind power looks like today and to answer some 

common questions regarding Swedish wind power. A special thanks to Jesper Engstrand at Arete AB 

for your aid and support in the making of this report. 
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1 Wind power globally  

In 2018, 51.3 GW of new wind power was installed in the world and thereby total global installed wind 

power capacity reached almost 591 GW.  China took the market lead in bringing the largest amount of 

wind power capacity (23 GW) onto the market in 2018. China is also the country with the largest amount 

of installed wind power capacity in the world (221 GW up to the end of 2018). In this perspective, 

regarding installed wind power in 2018, Sweden is currently ranked number nine in the world, with an 

addition of 717 MW, including offshore wind power.1  

In total, 20 641 wind turbines, produced by 37 manufacturers, were installed in 2018. 20% of these wind 

turbines were installed by Vestas, the world’s largest turbine supplier, followed by Goldwind and 

Siemens Gamesa.2    

1.1 Global investments 

In 2018, for the fifth consecutive year, global investments in renewable energy exceeded 300 billion 

USD and wind and solar power are attracting most interest. BloombergNEF (BNEF) has investigated 

the investments and corresponding capacity in renewable power for the last 15 years, in order to 

distinguish the major trends in the renewable power sector. By comparing annual investments and 

capacity additions, starting from the year 2004, BNEF has defined three different eras linked to 

renewable power investments, see Figure 1. Michael Liebreich, founder of BNEF, describes these eras 

as: Spend more get more, Spend less, get the same and Spend the same, get a lot which is a result of the 

decrease in the specific cost of renewable power. Since 2004, the annual investments in wind and solar 

power has increased by a factor six. During the same time period, however, the installed annual capacity 

in wind and solar power has increased by a factor 15. 3 Moreover, three different eras in wind and solar 

power installations can be defined: more wind than solar between the years 2004 and 2012; equal 

amounts of wind and solar during 2013 and 2014; and more solar than wind from the year 2015. 4 

 

                                                           
1 51.3 GW of global wind capacity installed in 2018, Global Wind power Council. 2019-02-26. 
2 1 in 5 wind turbines installed by Vestas in 2018, according to new market intelligence report, Global 

Wind power Council 2019-04-17. 
3 Want More Bang for Your Buck?, Bloomberg 2019-01-18. 
4 Clean Energy Investment Exceeded $300 Billion Once Again in 2018, Bloomberg 2019-01-16. 

https://gwec.net/51-3-gw-of-global-wind-capacity-installed-in-2018/
https://gwec.net/gwec:-1-in-5-wind-turbines-are-installed-by-vestas,-according-to-new-market-intelligence-report/
https://www.bloomberg.com/opinion/articles/2019-01-18/solar-and-wind-power-investors-get-more-bang-for-their-bucks
https://about.bnef.com/blog/clean-energy-investment-exceeded-300-billion-2018/
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Figure 1. Investment (in nominal USD) and yearly additions in wind power and solar power, as compared to the 

base year 2004. The graph also includes the three different investment eras, as defined by Michael Lieberich, 

BloombergNEF. Source: BloombergNEF 
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”We forecast a temporary stabilization at just below $0.8 million per MW in 2019. Despite this, the year 

will be a moment of truth for onshore wind turbine makers and their suppliers. To fill order books in the 

last two years, industry players have made aggressive bets on the cost savings and efficiency gains they 

could achieve. These bets are now being called on.”- David Hostert, head of wind, Bloomberg New 

Energy Finance 

Sweden is among the top ten investors within renewable energy 

For the third year in a row, Sweden scores a top ten ranking when looking at investments made in 

renewable energy in 2018 and is in a leading position when referred to as investments per capita, with 

renewable energy investments of 538 USD/cap.  

Source: BloombergNEF 

LARGE INVESTMENTS IN SWEDEN 
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Figure 2. Top 10 countries that invested the most in renewable energy during 2016-2018. 

Regarding investments in renewable energy, China tops and dominates the ranking seen to billions of 

dollars per year. Sweden has landed a stable tenth place during the last three years (2016-2018), see 

Figure 2. 5 & 6 However, if population is accounted for, Sweden takes a clear lead when investments in 

renewable energy are measured per capita, see Figure 3. 

 

Figure 3. Top 10 countries that invested the most in renewable energy in relation to capita during 2018. 

                                                           
5 Clean Energy Investment Exceeded $300 Billion Once Again in 2018, Bloomberg 2019-01-16. 
6 Runaway 53GW Solar Boom in China Pushed Global Clean Energy Investment Ahead in 2017, 

Bloomberg 2018-01-16. 
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https://about.bnef.com/blog/clean-energy-investment-exceeded-300-billion-2018/
https://about.bnef.com/blog/runaway-53gw-solar-boom-in-china-pushed-global-clean-energy-investment-ahead-in-2017/
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In order to relate investments in renewable energy to other investments in the energy sector, data from 

the International Energy Agency (IEA) has been used, see Figure 4.7 The trend over the last ten years 

shows that investments in renewable energy take a growing share of total global energy investments. 

Figure 4. Distribution of annual investments made in the global energy sector between nuclear, electric 

transmission, coal, oil and gas, and renewable energy for the years 2007-2017. 

2 Wind power development in EU-28 and Europe 

In Europe, 11.7 GW of new wind power was installed in 2018 which is, compared to 2017, a reduction 

of 32%. The new capacity consisted of 9 GW onshore wind power and 2.65 GW offshore. In total, there 

is 189 GW installed wind power in Europe of which 170 GW is onshore and 19 GW offshore. In 2018, 

wind power production attained 362 TWh which corresponded to 14 % of the energy demand in EU-

28. In terms of capacity, wind power accounts for 18.4 % of total installed capacity in EU-28. It is 

expected that wind power will continue to increase in Europe and 16 GW of final investment decisions 

(FID) was announced in 2018. About 3.2 GW of these FIDs is located to Sweden (only onshore wind). 

At the same time, fossil fuel power such as oil and coal decreased, since more capacity was 

decommissioned than was added. 8  

Wind power and solar PV dominate power capacity additions in EU-28. In 2018, these power sources 

accounted for 90% of all new capacity, see Figure 5. This corresponds to 20.1 GW while fossil-fuelled 

based power installations (gas and coal) added a capacity of 1 GW. Almost 75% of all new wind power 

in 2018 was built in four of the EU-28 countries, see Figure 6. 

                                                           
7 World Energy Investments 2018, www.iea.org/wei2018, IEA, 2019-04-29. 
8 Wind energy in Europe 2018, Wind Europe, www.windeurope.org 2018-02-21. 
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Figure 5. Share of installed capacity between different 

energy sources in the EU-28 countries during 2018. 

Figure 6. Installed wind power capacity (MW) in the 

EU-28 countries during 2018 

 

In 2018, wind power investments in Europe increased by 27% up to 74.5 billion USD. This increase 

mainly derives from investments in five large offshore wind projects, although large onshore parks in 

Sweden and Norway also contribute. The expansion of onshore wind in Sweden and Norway is mainly 

driven by substantial decreased costs and long-term power purchase agreements (PPAs) with industrial 

consumers.9 

In OECD Europe, renewable power production increases10, see Figure 7, although the share of 

renewables is still low in many countries, see Figure 8. 11 

 

                                                           
9, https://about.bnef.com/blog/clean-energy-investment-exceeded-300-billion-2018, Bloomberg 2019-

01-16. 
10 Monthly Statistics. The latest oil, gas, electricity and prices data from OECD countries. IEA 2019-

04-01. 
11 Statistical factsheet 2017. Entsoe, 2018-05-04. 
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“There has also been a boom, in both the U.S. and Europe, in the construction of projects benefitting 

from power purchase agreements signed by big corporations such as Facebook and Google” – Jon 

Moore, chief executive of Bloomberg New Energy Finance  

 

https://about.bnef.com/blog/clean-energy-investment-exceeded-300-billion-2018
https://www.iea.org/statistics/monthly/
https://docstore.entsoe.eu/Documents/Publications/Statistics/Factsheet/entsoe_sfs_2017.pdf
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Figure 7. Power production (TWh/year) in the European OECD countries during the years 2010-2018. Source: 

IEA (2019). 

 

 

Figure 8. Share of renewable energy in the EU-28 countries in 2017. Source: Entsoe (2017) 
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The use of auctions is starting in several countries, and in 2018, eight countries had renewable energy 

auctions where wind power secured volumes of 9.3 GW, see Table 1. It is difficult to compare different 

winning bids between auctions in different countries as support mechanisms, lengths and conditions 

vary. In many auctions, the winning bid has, nevertheless, been noteworthy low. 12 

Table 1. Examples of auctions and tenders for wind power in 2018.  

Source: Wind power in Europe in 2018 (Wind Energy, 2018). 

Countries Power 

[MW] 

Type Type of support13 Price 

€/MWh 

Denmark 165 Technology-neutral, winner was 

onshore wind power 

Feed in (fixed) 2.5–3.414 

France 118 Onshore wind power Feed in (floating) - 

Germany 709 Onshore wind power Feed in (floating) 38.0–52.8 

604 Onshore wind power Feed in (floating) 46.5–62.8 

666 Onshore wind power Feed in (floating) 40.0–63.0 

363 Onshore wind power Feed in (floating) 50.0–63.0 

1610 Offshore wind power Feed in (floating) 0–98.3 

Greece 171 Onshore wind power Feed in (floating) 68.2–71.9 

159 Onshore wind power Feed in (floating) 55.0–65.4 

The Netherlands 68 Technology-neutral, winner was 

onshore wind power 

Feed in - 

700 Offshore Zero subsidy bid 0 

Poland 1000 Technology-neutral, winner was 

onshore wind power 

Contracts for 

difference 

36.4–50.1 

Turkey 2110 Onshore wind power Feed in -2.4-6.115 

                                                           
12 Wind power in Europe in 2018, Trends and statistics, Wind Europe, 2018-02-21. 
13 Different types of support mechanism: 

Feed-in tariffs: A price-based policy instruments where the generator is guaranteed a fixed priced for generated 

electricity (irrespective of wholesale price).  

Feed -in-premium(fixed): The generator is paid a premium price, i.e. a payment (fixed) in addition to the wholesale 

price of electricity. 

Feed-in premium (floating): The generator is paid a premium price (i.e. higher than the wholesale electricity price). 

The additional (floating) payment is calculated as the difference between the average wholesale price and a 

previously defined guaranteed price. Thus, the generator has a floor price which guarantees a lowest revenue level. 

Contracts for difference: Similar to the floating premium. However, if the wholesale price exceeds the guaranteed 

electricity price, the generator must repay the difference between the guaranteed price and the wholesale price.  
14 In Denmark the price reflects the premium on top of the wholesale price. In most other countries with a feed-in-

premium (floating) the premium already includes the wholesale electricity price. 
15 Because of the Local Content Rule in Turkey, low revenue can be compensated with local content 

price premiums from the government and that is why developers were able o bid lower than anywhere 

else in Europe. 

https://windeurope.org/wp-content/uploads/files/about-wind/statistics/WindEurope-Annual-Statistics-2018.pdf
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3 Wind power expansion in Sweden 

In Sweden, wind power production was 16.6 TWh in 2018, which is a slight decrease compared to the 

previous year. This decrease is mainly explained by a reduction in wind availability by 12%.16 In 2018, 

wind power generated about 11% of the total Swedish electricity production. The region of Västra 

Götaland had the highest production of wind power (2043 GWh) in 2018, tightly followed by 

Västerbotten and Västernorrland, see Figure9.   

 

Region 

 

Production 
[GWh/year] 

Västra Götaland 2 043 

Västerbotten 2 025 

Västernorrland 1 981 

Jämtland 1 614 

Skåne 1 430 

Gävleborg 1 338 

Halland 1 113 

Norrbotten 988 

Kalmar 923 

Dalarna 735 

Jönköping 715 

Värmland 453 

Gotland 375 

Östergötland 367 

Örebro 174 

Stockholm 148 

Blekinge 142 

Uppsala 30 

Kronoberg 15 

Södermanland 12 

Västmanlands 0 

 

Figure 9. Wind power production in different regions in Sweden during 2018. Source: Swedish Energy Agency 

 

                                                           
16 Ny statistik över vindkraftens utveckling i Sverige, Energimyndigheten, 2019-04-16 (in Swedish). 

“Sweden is one of the most attractive growth markets for onshore wind energy right now. The market 

is well established. Furthermore, Sweden has committed to switching to 100 percent renewable 

energy by 2040.” – Michael Ebner, spokesperson for the Management Board of KGAL 

Investment GmbH & Co. KG 2019-02-09 

http://www.energimyndigheten.se/nyhetsarkiv/2019/vindkraftens-utbyggnad-tar-fart-igen/
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The strong expansion of wind power in 

Sweden continues, despite the low levels 

of support from electricity certificates 

during the last years even if these price 

levels have recovered slightly in 2018, see 

section 8. This price-level recovery is 

likely explained by a prolongation and 

extension of the electricity certificate 

market with 18 TWh up until 2030 in 

Sweden.17 In fact, the expansion of wind 

power develops much faster than expected 

and the aim of having an annual wind 

power production of 18 TWh by 2030 is 

believed to be attained already by 2021.  

One explanation to the accelerated 

expansion is that the Swedish Energy 

Agency was commissioned to investigate 

a so-called stop-mechanism.18 Such a 

mechanism could imply an earlier closure 

of the system and thus, avoiding the risk 

of getting a zero-price on the certificates. 

 

 

In the map to the left, the projects that are currently under construction are presented.  In total, 1362 

wind turbines are identified as under construction for the years 2018 to 2021. These projects will have 

a total installed capacity of just above 5 GW with an estimated annual production of 17 TWh. Thus, the 

current expansion will double the wind power production in Sweden in only four years. Most wind 

power projects under construction (86%) will be built in the northern part of Sweden (bidding areas SE1 

and SE2), see Figure 10. 

 

 

                                                           
17 Regeringskansliet: Nytt mål för förnybar el och kontrollstation för elcertifikatsystemet 2017. 2017-

04-19 
18 Miljö- och energidepartementet: Regleringsbrev för budgetåret 2018 avseende Statens 

energimyndighet. 2017-12-21 

Figure 10. Wind power projects under construction for the years 

2018 to 2021. 

 

http://www.regeringen.se/rattsdokument/proposition/2017/04/prop.-2016717.179/
https://www.esv.se/statsliggaren/regleringsbrev/?RBID=18595
https://www.esv.se/statsliggaren/regleringsbrev/?RBID=18595
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Figure 10. Left panel: Estimated production from wind power projects under construction given per year and 

bidding area. Right panel: Share of estimated electricity production per bidding area (from wind power projects 

under construction) 

Figure 11. Size of wind power parks under construction given as number of wind turbines and installed capacity 

(MW) of each wind turbine in the park. 

The average height of the wind turbines under construction is 193 meters. However, specific height data 

is missing for 339 of the wind turbines and for 135 of which, a supplier has not yet been chosen. 

A rapid technology development is taking place, and wind turbines are becoming more efficient and 

costs are reduced. Figure 12 shows how electricity production is increased in relation to installed 

capacity and number of wind turbines. 19, 20  Figure 12 also includes the most common types of wind 

turbines for different time eras (as to rotor diameter, capacity, and annual production) in order to 

illustrate the underlying technology development which enabled the production increase.  

                                                           
19 Energimyndigheten: Här byggdes mest vindkraft under 2016, 2017-01-31. 
20 Energimyndigheten: Elproduktionen 2016 var stabil och bjöd på få överraskningar, 2017-02-10. 
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Figure 12. Historical and predicted development of wind power in Sweden for years 1990-2020. The plotted curves 

indicate number of wind turbines, installed capacity (MW) and annual electricity production from wind power 

(MWh). Source: Swedish Energy Agency for data up to 2018. Future development is based on wind power under 

construction. 

Foreign direct investments (FDI) dominate new wind power projects in Sweden, and only a few projects 

are financed by Swedish companies (which in turn could be financed by foreign investors). Investment 

funds, capital management companies and pension funds are examples of the main investors in wind 

power. One reason for these actors to invest in the wind power market is that wind power investments 

yield a quite high rate of return, even with current low revenue levels. In simplified terms, wind power 

projects now implemented require at least 20 wind turbines and that economic risks are minimized by 

secured PPAs (Power Purchase Agreements) 21 and long-term service agreements.22 This lowers the 

uncertainties related to the operating costs as well as future income from power production. The 

remaining uncertainty for the investor, in this case, relates to future revenues from the electricity 

certificate system, see also section 8. Another trend is that wind turbine suppliers, for example Vestas, 

GE and Enercon, also become investment partners in the wind power projects Blakliden and Fäboberget 

(in total 353 MW), Markbygden (644,4 MW) and Markbygden 2 (180 MW), respectively. 

                                                           
21 Power Purchase Agreement är ett avtal där stora elkonsumenter förbinder sig att köpa en viss mängd 

el till ett överenskommet pris. Oftast över flera år.   
22 Eolus: ” För alla fyra parkerna har även fullserviceavtal med Vestas tecknats på 15–20 år från 

driftstart” Eolus lägger order på 74 vindkraftverk med effekt på 279 MW hos Vestas. 2017-12-29. 

https://newsclient.omxgroup.com/cdsPublic/viewDisclosure.action?disclosureId=817257&lang=sv


12 

 

3.1 Wind turbine suppliers 

Vestas is the main supplier of wind turbines for the projects currently under construction in Sweden (2.2 

GW or 46% of the total capacity under construction). Nordex is a strong runner up with supplies 

corresponding to 1 GW for six different projects of which E.ON’s project Nysäter with 114 wind 

turbines is the largest. GE is the third largest supplier, mainly due to the expansion of Markbygden 1 

and the corresponding 179 wind turbines. Figure 13 shows the market share of the wind turbine suppliers 

in Sweden.  

 

Figure 13. Market share for wind turbine supplier in Sweden (based on projects under construction) 

3.1 Design and build contracts 

Several design- and build contracts have been identified when the projects under construction in Sweden 

have been mapped. These contracts correspond to more than 53% of the wind power capacity under 

construction and the major constructors’ market shares are presented in Figure 14. 
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According to published press releases, 

design and build costs corresponds to 

about 12% of total investment. 

However, it should be noted that this 
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projects under construction, and 

differences of what is included in the 

contract exist. 
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Figure 14. The major constructors’ market share (based on 

installed capacity) of identified construct- and build contracts 

in Sweden. 

 

3.3 Economic development 

Wind power is getting cheaper and more efficient. BNEF notes that capital costs have decreased over 

time, as more wind power capacity is built to the same cost (see Section 1.1). Figure 12 also illustrate 

how production increases in relation to capacity. 

In a report by Lazard23, published in November 2018, it is noted that the cost of electricity from new 

solar and wind power now often is below the marginal cost of (existing) conventional coal- and nuclear 

power plants in the USA. In the report, they also estimate that onshore wind power in Northern Europe 

is among the most competitive power plants to build today. To investigate this further, the data from 

the Lazard report has been compared with data from wind projects currently under construction in 

Sweden. In this comparison, the average data (from current projects in Sweden) as well some of the best 

investments are analysed. The variable operation and maintenance costs are assumed to 100 SEK/MWh. 

In order to study the effect of the rate of interest, a range between 4 % and 12 % is applied, see Figure 15. 

The results show that the average cost for the wind power projects currently under construction in 

Sweden is comparable with the lower cost range in Lazard’s analysis, and the best projects are below 

the capital cost reported by Lazard. The range of interest rates was applied since the return on investment 

(ROI) requirement varies for different business sectors and companies. The ROI requirement depends 

on several factors, such as risk and time perspective. Pension funds are often quite passive investors that 

manage large amount of money with a long-term perspective. Their ROI is usually between 5 and 7 %.24 

Applying a rate of interest of 5%, the electricity production cost will land on 340 SEK/MWh as an 

average for the projects currently under construction and on 300 SEK/MWh for the most profitable 

projects. This can be compared to a marginal electricity costs of 244 and 403 SEK/MWh for the existing 

nuclear power plants in Sweden in 2017. 

                                                           
23 Lazard, a leading financial advisor and capital management company analyses, e.g., the development 

of levelized costs for different energy technologies. https://www.lazard.com/perspective/levelized-cost-

of-energy-and-levelized-cost-of-storage-2018/ 
24 Incitamenten för investeringar i kraftproduktion, SWECO, 2016 

https://www.ei.se/Documents/Projekt/Variabel_elproduktion/Incitamenten__investeringar_i_kraftproduktion161003.pdf
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Figure 15. Marginal cost of electricity from wind power assuming a depreciation time of 25 years and an operation 

and maintenance cost of 100 SEK/MWh. 

4 Corporate Power Purchase Agreements (PPAs) 

Many countries in Europe are reducing or changing their subsidies or support systems for renewable 

electricity production, such as solar PV and wind power. This implies that the market will now play a 

much more important role after many years of different subsidies. The Swedish development of wind 

power is one example how the market, instead of policies, push the expansion. The amount of wind 

power aimed for by the year 2030 (as set by governmental policies) will probably be attained already 

by year 2021, according to the trade association Swedish Wind Energy. 25 The expansion of wind power 

is instead driven by larger companies and consumers that want to secure their future electricity demands 

and requests renewable energy production through a bilateral power purchase agreement, a so-called 

PPA. PPA is a power purchase agreement between a seller (power producer) and a buyer (a power 

consumer or a power distributor). The agreement defines all commercial terms for the trade between 

the two parties. Several different forms of PPA exist and differ depending on the requirements of the 

buyer, seller and financing party. 

The consumer and producer agree upon a fixed price based on electricity consumption, rather than 

supply and demand on the market and for a specific time period. Usually, the price is accounting for 

e.g. inflation rate, but guarantees of origins or electricity certificates can be included as well. PPAs are 

running over  long time periods, more than 15 years but there are also examples for agreements of up 

to 29 years26  and thus make it possible for wind power developers to get a more predictable overview 

of future incomes and costs of a project, including delivery costs of turbines, warranties, insurances, 

                                                           
25 Statistik och prognos Q3: Rekordhög investeringstakt i Svensk vindkraft, Svensk Vindenergi, 2018-

10-25. 
26 Wind power corporate PPAs are booming. Wind Europe, 2019-01-29. 
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construction costs, operation costs and maintenance costs. The risks connected to the project can 

therefore be minimized, which make the investors happier. The risk minimization is however weighed 

against the uncertainty of how the fixed price of a PPA will differ from the variable rate of the electricity 

market, as in case of every situation with fixed pricing.  

 

 

There are two main types of PPAs: 

- Baseload is when the consumer buys a fixed volume for a fixed price, regardless of the actual 

production. The offered volume is usually set between 60-70% of the anticipated production 

of the specific wind park.  

- As produced is when the consumer buys either the entire or parts of the production of the 

facility for a fixed price. The price of such agreements is often lower than a baseload agreement 

but in addition the consumer and a Balance Responsible Party (BRP) must agree upon the 

terms for when external electricity might be needed, and this is a service that the BRP charges 

a fee for. The producer delivers the electricity to the BRP who delivers the electricity to the 

final consumer while balancing the power either by buying external electricity or selling the 

surplus, depending on the production of the wind park and the consumer’s electricity 

consumption at that specific moment.   

Wind power projects are esteemed attractive alternatives for international investors if it also involves a 

PPA with a large electricity consumer and combined with a long-term service deal as well as a long-

term operation and maintenance plan, either with the developer or the turbine manufacturer. Examples 

of such international investors active on the Swedish market are pension funds who are willing to invest 

capital in projects that render high returns but require stable cash flows and low risks. 

Corporate PPAs was first used in the US, followed by the UK, the Netherlands and Sweden and there 

is now rapid development taking place in other European countries as well. When it comes to installed 

capacity connected to PPA, Norway is market leading in 2018, although the head start for Sweden. The 

first PPAs in Germany and Poland was also signed in 2018. Figure 16 show the share of capacity 

connected to PPAs in different European countries. 

“The cumulative volume of PPA, especially in the Nordic countries, shows that renewable energy 

projects have become competitive once and for all. In line with this, the main focus of our future 

activities lies on concluding and optimising PPA in order to make renewable energy investments 

independent from government subsidies and secure solid revenue streams for our investors. With 

stable investment conditions and a transparent regulatory system, Sweden is one of the most 

important European wind markets” – Thomas Seibel, CEO re:cap global investors 
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Figure 16. Left: PPAs share of the total wind capacity in some European countries. Right: The capacity (MW) 

connected to PPAs in different industrial consumer sectors.  

 

PPAs are not only signed for onshore wind power production, but also for offshore wind, solar and 

geothermal power. The consumer market for PPAs is also changing, initially, PPAs were exclusively 

used by IT companies providing electricity to data centres but now other industry sectors are procuring 

PPAs as well. Manufacturing now accounts for the largest share of electricity bought through PPA, see 

Figure 16.27 Table 2 provides some examples of PPAs for different types of renewable power and 

location.  

  

                                                           
27 Press release from Wind Europe in January 2018 
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“Wind projects in the Nordics are one of the pillars of Aquila Group’s real asset strategy, which 

underlines why this project is so special to us. It is a landmark achievement to have successfully 

closed one of the biggest wind projects in Europe and secure stable income for our investors through 

a long-term above average PPA.” – Susanne Wermter, Head of Investment Management Energy 

and Infrastructure EMEA, Aquila Capital 2017-12-18 
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Table 2. Some examples of existing PPAs.   

Developer/ 

producer 

Signed 
Park/s and type 

(location) 

Buyer/ 

consumer 

Contract period/ 

comments 

Statkraft 2018 46 MW on-shore wind 

(Germany) 

Mercedes Benz First German corp. PPA 

Gamesa 2016 130 MW on-shore wind 

(Mexico) 

Volkswagen 20 years 

Beatrice offshore  

wind Limited 

2016 294 MW off-shore wind 

(UK) 

Danske 

Commodities 

15 years 

General Electric 2017 37 MW on-shore wind 

(Ireland) 

Microsoft 15 years 

Southern California 

Public Power 

Authority 

2017 150 MW geothermal 

power (USA) 

ONGP LLC 26 years 

Belectric UK 2017 3,4 MW solar power 

(UK) 

Rolls Royce 25 years 

Aquila Capital 

(Eolus) 

2018 163 MW on-shore wind 

(Kråktorpet, Sweden) 

Vattenfall 15 years 

Luxcara 2018 
294 MW on-shore wind 

(Norway) 
Facebook 

Based on three parks in 

the southwest of 

Norway. 

KGAL Group  

(Eolus) 

2019 91 MW on-shore wind  

(Bäckhammar, Sweden) 

Amazon Web 

Services 

10-15 years 

Luxcara 2016 111 MW on-shore wind 

(Norway) 

Axpo Nordic 

AS 

There may be other 

consumers directly 

connected to Axpo 

involved. 

 

Aquila Capital 

(Eolus) 
2019 

68,4 M on-shore wind 

(Nylandsbergen, 

Sweden) 

Re:cap (Arise) 2019 
45 MW on-shore wind 

(Bröcklingeberget, 

Sweden) 

Blackrock (Arise) 2014 
46 MW on-shore wind 

(Brotorp, Sweden) 

Aquila Capital  

(OX2) 

2019 64,8 MW on-shore wind 

(Högkölen, Sweden) 

Green Investment 

Group (SCA Energy) 

2018 235 MW on-shore wind 

(Överturingen, Sweden) 

Norsk Hydro 

29 years 

General Electric 2017 

on-shore wind 

(Markbygden ETT, 

Sweden) 

19 years 

Vattenfall 2018 

353 MW on-shore wind 

(Blakliden and 

Fäbodberget, Sweden) 

60% of the production 

druing 20 years 
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Developer/ 

producer 

Signed 
Park/s and type 

(location) 

Buyer/ 

consumer 

Contract period/ 

comments 

Allianz Capital 

Partners (OX2) 

2013 

och 

2015 

105 MW on-shore wind 

(Maevaara 1&2, 

Sweden) 

 

Google 10 years 

Aquila Capital  

(OX2) 

2016 148 MW on-shore wind 

(Lehtirova, Sweden) 

 
Munich Re (Eolus) 2015 

79 MW on-shore wind 

(Jenåsen, Sweden) 

 
ewz (Eolus) 2014 60 MW (4 parks) 

Ardian och 

Rabbalshede Kraft 

2016 76 MW on-shore wind 

(Lyrestad, Sweden) 

  

5 Sweden attracts both wind power customers 
and producers 

Amazon Web Services (AWS) has built large data centres in in the cities of Västerås, Eskilstuna and 

Katrineholm and all three facilities will be provided with electricity from the planned wind park of 

Bäckhammar. AWS’s goal is to provide 100 percent of its infrastructure with renewable energy.  

Microsoft has invested in 130 hectares of land in Gävle and Sandviken and if the company establishes 

data centres here it would have large positive effects for the region. According to Business Sweden, it 

would both attract other actors within the IT sector but also increase the quality and quantity of available 

suppliers.28   

                                                           
28 Gävle och Sandviken öppnar upp för Microsoft, Business Sweden, 2018-12-11.  

“Each of these projects brings us closer to our long-term commitment to use 100 percent 

renewable energy to power our global AWS infrastructure,”  

 

“These projects are well-positioned to serve AWS data centers in Ireland, Sweden, and the US. We 

expect more projects in 2019 as we continue toward our goal of powering all AWS global 

infrastructure with renewable energy.” Press release 8 April 2019 

https://www.business-sweden.se/Om-oss/nyhetsrum/Pressmeddelanden/microsoft/
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Microsoft has a declared intention of developing new areas for future data centres while also securing 

a high degree of sustainability. The company claims a carbon neutrality since 2012 and is continuously 

increasing its use of renewable energy through PPAs.29  

Energy price is crucial for companies that are planning to build data centres since it is strongly connected 

to economy and risks. One reason why there is such interest in the Swedish market is the low tax rate 

on energy. Data centres are taxed in the same way as industry resulting in a tax rate of 0.005 SEK/kWh30, 

which is one of the lowest rates in all of Europe according to IEA, see Figure 17. 31 In comparison, the 

tax rate for smaller Swedish companies is almost 7 times as large.  

 

Figure 17. Comparison between the electricity prices for industry and for the public in some OECD-countries. 

In general, the Nordic countries are in the lead when it comes to providing PPAs to data centres. This 

is due to reliable grids in combination with a high access to renewable energy and the overall possibility 

to enter PPAs. According to a study made by the Nordic Council of Ministers, the market for data 

centres in the Nordic countries is expected to double until 2025 with estimated resulting investments of 

2 – 4.3 billion euros. 32  

  

                                                           
29 Microsoft delar utvecklingsplaner i Sverige, Microsoft, 2019-03-22. 
30 Lägre skatt för vissa datorhallar, Skatteverket, 2019-04-30. 
31 Energy prices in selected OECD countries in USD/unit, IEA, 2019-01- 
32 Data centre opportunities in the Nordics – An analysis of the competitive advantages, Nordiska 

Ministerrådet, 2018-11-20. 
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https://news.microsoft.com/sv-se/2019/03/22/microsoft-delar-utvecklingsplaner-i-sverige/
https://www.skatteverket.se/foretagochorganisationer/skatter/punktskatter/energiskatter/verksamhetermedlagreskatt/lagreskattforvissadatorhallar.4.361dc8c15312eff6fd3651b.html
https://www.iea.org/statistics/kwes/prices/
https://www.business-sweden.se/en/Invest/industries/Data-Centers-By-Sweden/news-and-downloads/publications/data-centre-opportunities-in-the-nordics---an-analysis-of-the-competitive-advantages/
https://www.business-sweden.se/en/Invest/industries/Data-Centers-By-Sweden/news-and-downloads/publications/data-centre-opportunities-in-the-nordics---an-analysis-of-the-competitive-advantages/
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6 Approved wind power 

There are some concerns within the field of wind power that many of the permits that have been 

approved but not yet realised are closing in on their expire dates.  One reason for that a permit has not 

been used could e.g. be if it restricts the height 

of the turbines so that the current best available 

technology cannot be used and thus the 

profitability is not maximised. The latest 

report covering the approved wind power in 

Sweden was released in the fall of 2018 by the 

County Administrative Board of Halland and 

it includes all approved projects except the 

ones that were reviewed at the time of its 

release. It is also possible that some changes 

have been made to the projects since after its 

release. The list will soon be available at the 

Energy agency’s website and is already 

available at vindbrukskollen.  

Figure 18 illustrates the number of approved 

onshore wind turbines, their maximum height 

and in which year they must have been put into 

operation. In 2018, there were in total 128 

approved onshore wind parks including a 

number of 2 955 wind turbines. The permits 

with an expire date further into the future and 

with a restricted maximum height of 200 

meters or more, are the permits that are 

considered the most profitable and therefore 

most attractive. 84% of these permits are located in bidding area SE1 and SE2 (thus in the northern part 

of Sweden) and have an annual potential electricity generation of 23.5-28 TWh (13.5-15.0 GWh/year 

and turbine). The corresponding production in area SE3 and SE4 (southern part of Sweden) is 4.5-

5.3 TWh/year. If a large part of these projects should be realised and in order to meet the actual demand, 

continuous communication between suppliers, grid distributors, landowners, investors and consumers 

is required.  

Figure 18. The wind power projects with permits, where 

they are located and how many turbines that are allowed 

within the permits. 
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Figure 19. Number of approved turbines 

The data assessed only covers Swedish onshore wind power, but the list of approved wind parks and 

turbines include some offshore wind parks as well. The number is however very low. It is also several 

years since the latest offshore wind park was built in Sweden. There is an expressed need for another 

support than the current certificate system, if offshore projects are going to be realised. One proposal 

concerns the removal of the fees for connecting to the grid and the Swedish Energy Agency has 

conducted a study investigating the socio-economic consequences of such action. The agency has also 

conducted studies of what potential models and other legislation that can be used to support offshore 

wind power projects33, but it is still unclear however these studies will have any profound political 

impact or not. 

 

                                                           
33 Statsstödsanalys av författningsförslagen i Energimyndighetens rapport ER 2018:06 och utredning av 

samhällsekonomiska konsekvenser Tilläggsuppdrag till ER 2018:06. Energimyndigheten 2018-06-15. 
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http://www.energimyndigheten.se/contentassets/7d24271c256b414396fe1078131104be/tillaggsupddrag-statstodsanalys-av-forfattningsforslagen-till-slopad-anslutning.pdf
http://www.energimyndigheten.se/contentassets/7d24271c256b414396fe1078131104be/tillaggsupddrag-statstodsanalys-av-forfattningsforslagen-till-slopad-anslutning.pdf
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7 Wind power plans 

The Swedish Energy Agency together with 

the Swedish Environmental Protection 

agency have been assigned to put forward a 

national wind power strategy. In support 

during the spring of 2019, the Node has 

compiled the Swedish municipality’s plans 

for wind power. The aim was to collect the 

geographical data of every area in Sweden 

which the municipalities had pointed out as 

suitable for wind power. If to be found, such 

areas are either presented in the municipalities’ land use 

plans or specific wind power plans called 

Vindbruksplaner.  

  

ÖVERSIKTSPLAN (ÖP) 

THIS TYPE OF LAND USE PLAN IS A ZOONING 

TOOL FOR THE MUNICIPALITY TO INDICATE 

WHICH INTRESETS THAT NEED TO BE 

ADRESSED IN FUTURE DESCIONS 

CONCERNING LAND AND WATER USE. THE 

PLAN DEMOSTRATES HOW EACH AREA 

PRIMARILY ARE MEANT TO BE USED. THE ÖP 

IS NOT LEGALLY BINDNING. SUCH AREA 

USAGES ARE INSTEAD DISPLAYED IN EITHER 

THE SO CALLED OMRÅDESBESTÄMMELSER OR 

DETALJPLAN.  

 

VINDBRUKSPLAN 

THIS IS A THEMATIC EXPANSION OF THE ÖP 

THAT SOME MUNICIPALITES HAVE 

PROVIDED. OFTEN THERE ARE ALSO 

THEMATIC EXPANSIONS COVERING 

SPECIFIC URBAN AREAS. THE EXAPNSIONS 

ARE MORE DETAILED THAN THE MORE 

GENERAL LAND USE PLAN UT ARE STILL 

NOT LEGALLY BINDING.  
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In total, the geographical data obtained covered 

approximately 75% of the municipalities of which had 

pointed out areas for wind power. The remaining 25% 

were not available. In addition to the geographical data, 

the following information was also assessed:  

- An answer to when the latest land use plan was 

adopted. 

- If the municipality did have a specific wind 

power plan or policy and if so, when the latest 

one was adopted. 

- If a new land use plan or wind power plan will 

be produced.  

- If the geographical data obtained indeed correspond to the areas pointed out in the actual 

plans. 

- Links to the website where the plans are found. 

193 of Sweden’s 290 municipalities have identified possible areas for wind power in a wind power or 

land use plan. The remaining 88 municipalities either do not consider wind power in their plan or have 

concluded that wind power production is not an option within their territory. There are also a few plans 

where it is rather unclear if the municipality is positive to wind power or not.  

 

 

 

  

Good to know: 

Land use and wind power plans are not legally binding. Some wind power 

plans are old even if they recently were adopted in new land use plans. 

Some municipalities only point out areas unsuitable for wind power in 

their plans. 

! 

193 municipalities have pointed out 

specific areas suitable for wind 

power. 

88 have either not accounted for  

wind power or have considered it 

unsuitable. 

MUNICIPAL WIND POWER 
PLANS 



24 

 

 

8 The price development of electricity certificates 

During the latest ten years, there has been some significant development concerning both the price of 

electricity and energy certificates in Sweden. As seen in Figure X the price of certificates reached record 

levels in 2010 and then continually decreased until 2017 where it remained almost constant below 100 

SEK/MWh. However, in the beginning of 2018 it sharply rose above 200 SEK/MWh but has now been 

restored to 100 SEK/MWh.  

Over the history of the Swedish energy certificate system several events have been taken place that 

possibly have influenced the price development to some extent: 

1. The system was initiated in 2003 with the intention of providing an additional 10 TWh 

produced renewable energy in 2010.  

2. Peat was included in the system. 

3. The system was prolonged until 2016 with a new goal of 7 TWh additional electricity 

produced.  

4. A review of industry sectors recognised as electricity intensive industry and thus excluded 

from the system, was conducted.    

5. The renewable goal of 2020 was decided upon.  

6. The system was further prolonged until 2020 with an addition of 8 TWh. 

7. The certificate market was shared on Norway and an addition of 1.4 TWh. 

8. An extra addition of 2 TWh resulting in a total production aim of 28.4 until 2020. 

9. A new aim of an additional 18 TWh until the year 2030, where Norway leave the system after 

year 2021. 

10. In December 2018 the Swedish Energy Agency declared that the plan of having a stopping 

mechanism that would help regulating the market after 2030 was abandoned, since they expect 

that the goal of an annual production of 46.4 TWh in 2030 will be achieved without the need 

of any specific regulation. 34     

 

                                                           
34 Förslag på stopp för nya anläggningar i elcertifikatsystemet efter 2030, Energimyndigheten, 2018-

12-18. 

http://www.energimyndigheten.se/nyhetsarkiv/2018/forslag-pa-stopp-for-nya-anlaggningar-i-elcertifikatsystemet-efter-2030/
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Figure 20. Development of Swedish electricity price and price of electricity certificates between the years 2003 and 2019. Ten specific events (numbered and described in text 

above) are identified 
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9 Development, economy and some comments 
from wind power actors 

In order to obtain a more holistic view, in complement to the regular assessment of information and data 

from official sources, such as financial statements, press releases and websites, several interviews have 

been conducted by the node. Citations and comments from the companies have been included in this 

report, however some are addressed as anonymous according to requests from the companies.  

When a project is under development it is often owned by a project company, which in turn is owned 

by a mother company. At the time when the park is put into to operation, and if it is not sold, the project 

company will still be the owner of the park. The development time period in itself may be long, and the 

only costs are the ones that is directly connected to the project development activity. In comparison, the 

construction phase is relatively short, but instead accounts for the majority of the total costs. In order to 

analyse the Swedish wind power market, 140 wind power companies or parks that have been put into 

operation and are included within the Swedish electricity certificate system have been investigated. 

These companies profit either from selling electricity or certificates.35  

In total, investments in wind power decreased between 2014 and 2016, but then reached record levels 

in 2017. One conclusion presented by the company OX2, is that the political agreement in Sweden of 

100% renewable energy, pointed out a clear, and long-term, direction. This in combination with 

continued cost reductions for new turbines and an increased demand of renewable power resulted in the 

high willingness to pay.  

9.1 Revenues and economic status 

The interviewed companies all claim that the electricity price is the most influential factor affecting 

their profitability. When it comes to the certificates, the experience is that it is the companies that 

invested early on that are now affected the most by the absent stopping mechanism. Today, calculations 

for upcoming investments in new parks do not account for revenues from certificates. Instead the 

companies notice an increasing interest in guarantees of origin, especially from foreign investors. 

In order to strengthen the economic status and enable a continued expansion, the interviewed companies 

have used different models and decided upon different actions:  

 

                                                           
35 Companies with parks currently under construction would require some different questions and the 

analysis of their economy would be somewhat different.  
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• For new projects PPAs are often applied due to its attractive nature of financing. 

• For existing assets, writes-off and sometimes additional capital from the owner  have been 

applied. 

• Some companies have had a larger focus reducing operating costs. 

• Some companies have, during the last two or three years, actively worked on creating a positive 

cash flow in order to amortise loans and thereby attain a more, in long term, sustainable loan 

level.   

9.2 Permits 

All the interviewed actors expressed concerns for the future possibilities of obtaining permits on 

relevant locations. The perception is that the processes take too long and that the decisions made are far 

too arbitrary. Implicitly and even expressively they request that politicians are more transparent in their 

intermediation with the companies.  

Some other issues revealed were the Swedish armed forces’ national interests, the municipal veto and 

restricted repowering. When it comes to repowering, are all companies aware of the option, but none 

are still specifically engaged in it. Most say that the situation will possible change in the years to come. 

However, some are in fact engaged in prolonging the lifetime of their turbines but due to the unclear 

definition of the term Repowering it is not obvious which cases that should be counted as repowering 

or not.  

The perception is that there exists no specific model for a wind power project constellation. It varies 

largely dependent on e.g. the type of owners and when the investment was made. For large parks that 

are decided upon today, pension funds accounts for most of the investments and often PPAs are used to 

lower the risks. However, in the interviews, there are some expressed thoughts that shorter lead times 

could be a future option and that that would possibly attract new types of investors. 

9.3 General development in the energy field 

Few sectors are experiencing such a large transition as the energy sector. Politicians, researchers and 

companies that previously have been rather passive towards mitigating climate change are now taking 

more action. However, even if some progress has been made in the last couple of years, we are still far 

from having a new, and sustainable, energy sector. A main driver for the transition towards sustainability 

is policy making, but another, and increasingly influential factor is the increasing demands from 
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consumers with an explicit CSR agenda36. However, there is some inertia in the development of new 

products and business models. Below, four current trends within the energy sector are reviewed.  

1. The price of emission allowances within the European trading system (covering GHG 

emissions) has increased. From a low stable level during a longer time has the price of emission 

allowances now has shifted to a significantly higher level, see figure 19 37. EU have made some 

efforts to reduce the surplus of allowances available on the market, the so called ETS Stability 

Reserve.38 These efforts were initiated in the first half of 2019 with a planned reduction of 265 

million allowances of the total number of 1.65 billion allowances. It is likely that the reduction 

has influenced the price of the allowances in a positive way, but it is still unclear to what extent. 

See Figure 21 for the price development of allowances.39 

 

 

2. The Paris Agreement from 2016 has given a positive boost to the wind power sector. The 

previous fossil-based energy sector is not only challenged but is also, in some cases, 

outcompeted. This is specifically valid for new planned power production projects. However, 

there are some examples where existing (fossil-based) power plants have been discontinued 

before their technical or economical lifetime. Such an example is Öresundsverket in Malmö. 

In 2009 it was upgraded in order to be able to produce both heat and electricity from natural 

gas. A combination of low electricity prices, a local policy goal of no fossil fuels in 2025 and 

internal visions from the owners40  resulted in a fallowing from 2016 and in 2018 the current 

                                                           
36 CSR stands for Corporate Social Responsibility and is about how organisations work with 

responsibility towards society, economy, environmentally and socially. 
37 CO2 European Emission Allowances, Markets Insider 
38 ETS står för Emissions Trading System. 

 
40 Tidigare E.ON numera Uniper 

Figure 21. Price of emission allowances within the European emission trading system (ETS) since 2014. 

https://markets.businessinsider.com/commodities/co2-emissionsrechte
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owner Uniper, requested permission to permanently shut down the facility.41 A similar 

situation is taking place in Göteborg as well. The completely new thermal power plant Rya 

Kraftvärme was put into operation in 2006. It is also powered by natural gas. In Gothenburg 

there is a higher demand for heat than in Malmö and therefore the plant is still in use. However, 

the demand for heat is mainly during cold winter days and the actual demand is much smaller 

than what was anticipated. Furthermore, the city of Gothenburg and the municipal energy 

company Göteborg Energi both have visions about fossil independence and are now planning 

a biofuel-based combined heat and power plant. The demand of heat and power from Rya 

Kraftvärme in the future is therefore uncertain. In addition, the current Swedish government 

has, with support of the Center party and the Liberals, has in the budget increase the tax for 

carbon dioxide from 11% to 91% for fuels consumed for thermal power. This tax would be an 

important set-back for fossil thermal power. 

 

3. The wind power developers are finding new ways to collaborate within product development 

and finance. Some companies, e.g. Eolus, have a stated ambition to sell their projects to 

investors after the projects are put into operation. Others employ a strategy to instead keep the 

projects. A combination of these two also exists where the developer keeps parts of the project 

and sells the remaining part to an investor, often in the form of private equity or an insurance 

company. For the most recent projects developed, regardless if the project developer keeps 

parts of the project or not, there is often a bilateral agreement in place. We have seen that there 

are there are an established network between international capital and project developers but 

also between the balance responsibility parties. 

 

4. The importance of PPAs is increasing. The trend towards using bilateral agreements has led to 

a decrease in the liquidity of Nasdaq/Nordpool. More and more of the larger parks are financed 

by private equity together with corporate PPA with a larger company as a warrant, securing 

cash flows the first 10 to 15 years. This is beneficial for the wind power developer, since the 

banks are more positive to the lower risks this provides and can therefore propose better loan 

terms.  

 

PPAs can vary in design. Either the volume is fixed (base load contracts) or the price fixed is 

and the volume varies (as produced contracts). Some buyers are agreeing on a price on the 

guarantees of origin while others instead prioritise a low fixed price. Then there are some who 

request a low fixed price as well as the option to be able to show that they purchase renewable 

electricity. The risk of base load contracts is that it is possible that the producer at some points 

needs to buy external, more expensive, power in order to deliver what is promised. The effects 

                                                           
41 Uniper ansöker om tillstånd för permanent stängning av Öresundsverket i Malmö, 2018-06-08, 

Uniper.  

http://www.mynewsdesk.com/se/uniper/pressreleases/uniper-ansoeker-om-tillstaand-foer-permanent-staengning-av-oeresundsverket-i-malmoe-2534593
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of this differ depending on time of the year it is since the electricity price varies. If the wind 

does not blow in January when the price is high, due to a high demand, this will of course be 

more costly compared to if the same situation occurs in July when the electricity price is lower. 

An as produced contract means instead that the risk of no electricity produced is transferred 

the buyer. Consequently, the buyer then demands a lower price on the electricity delivered.  

 

When a bilateral contract is agreed upon, the balance responsibility must be matched. If the 

byer and producer then have different balance responsible parties, in turn the two parties will 

have to collaborate. This could be difficult to accomplish and is therefore desirable if the 

producer and buyer share the same balance responsible party. Bilateral power purchase 

agreements are believed to keep on obtaining market shares but in order to secure a precise and 

transparent matching between producers and buyers, there will be an increased demand for 

trackability and discounting systems. This is something that balance responsible parties are 

looking in to and models based upon so-called blockchain is often used.    

10 Uncertainties and challenges 

At this moment, several large electricity market changes are taking place. Electricity production from 

wind and solar is getting cheaper and is built albeit low compensation levels. The property tax of wind 

power will be lowered and the effektskatt på kärnkraft, a special tax for nuclear, will be phased out. 

There are also some uncertainties about how environmental reviews of the existing hydro power plants 

are going to affect the production.  

A profound challenge according to the trade association Svensk Vindenergi, is the fact that there is no 

Swedish legislation on how the certificate system will be shut down. If the system is in unbalance when 

it is closed so that the certificate supply exceeds the demand on the market, it would possibly result in 

severe effects especially for early investors. This due to a rapidly growing surplus of certificates with 

deflated value as consequence.42 This surplus of certificates is anticipated after 2020 and is the reason 

why the Energy agency argues that the price development will likely be low.  This regardless if there is 

a stopping mechanism or not since the prices will be low until the surplus is reduced.43 In turn, several 

of the projects that are under construction have contributed to lowered uncertainties regarding the 

electricity certificate system, through signing PPAs with single electricity users, see Section 4.  

As aforementioned, there exists many approved permits today but there are uncertainties regarding if 

these will be realised before the time limit runs out. Furthermore, if they are in fact realised, it is still 

uncertain to what degree they will be used. This is partly due to that the challenges regarding that the 

                                                           
42 100 procent förnybart 2040 - vindkraft för klimatnytta och konkurrenskraft, Svensk Vindenergi, 

October 2018 
43 Förslag på stopp för nya anläggningar i elcertifikatsystemet efter 2030, Energimyndigheten, 2018-

12-18. 

https://svenskvindenergi.org/wp-content/uploads/2018/10/Svensk-Vindenergi-100-Förnybart-2040-FINAL.pdf
http://www.energimyndigheten.se/nyhetsarkiv/2018/forslag-pa-stopp-for-nya-anlaggningar-i-elcertifikatsystemet-efter-2030/
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lead time for expansion of the national grid often is much longer than the lead time for approving and 

building turbines. Thus, a high degree of uncertainty regarding connection of both production and 

increased power output exists.44 

10.1 Variability of power output 

The uncertainties concerning power output are often mentioned in the political and public debate and 

nuclear power is often referred to as a preferred option. To evaluate the security of supply, one often 

refers to how much electricity that is available during 90% of the winter hours (during peak demand). 

Since wind power is weather dependent and the production is intermittent there is a challenge, involving 

the transition to a 100% renewable electricity, in producing and maintaining the level of security that 

we have today. When high electricity consumption coincides with low production from wind, other 

production sources must be used, storage alternatives be available, or consumption regulation must be 

taking place. On the other hand, Sweden has a stable electricity system that can handle rapid changes in 

both production and consumption. In addition, downtimes of nuclear reactors do for example occur. The 

Node has investigated the unplanned downtimes at Swedish nuclear that have been reported to Nord 

pool during 2018. In addition, it was also assumed that there is no gradually increasing power output 

once the reactors have been put in use again. There were 71 unplanned downtimes in 2018 involving 

power losses between 100 to 1400 MW. Often there occur new downtimes soon after the reactors have 

been put into operation again or that the first downtime is prolonged. In total there was a power loss of 

at least 1,4 TWh during 2018.45   

 

Figure 22. Unplanned power loss in Swedish nuclear reactors during 2018 

 

                                                           
44 Svenska kraftnät: Investerings- och finansieringsplan för åren 2019 – 2022.   
45 Nord pool Urgent market messages, 2019-01-14. 
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The other case investigated is the Swedish electricity production during 2018 and the 600 hours when 

the most electricity was imported, in order to illustrate how production from the different power sources 

perform. Observe that there are some cases when it is considered better to import electricity in order to 

save water storages for example, or to avoid the start-up or use of thermal energy plants. The result 

shows a large variability in capacity for all the different power sources. During the 600 hours 

investigated, Sweden imported 370 GWh. Even though nuclear often delivers both more electricity and 

more stable electricity compared to wind power, it is still challenging the electricity system.      

 

 

11 Final Comments 

At the moment, there is a rapid expansion of renewable energy production and especially wind power 

in Sweden. The Node has identified over 40 wind power projects that are under construction involving 

total investments of 50 billion SEK, where the majority is represented by foreign capital. Around 12% 

the investment cost will go to entrepreneurs and that will result in increasing possibilities for local 

subcontractors to get involved.  The transition towards an energy system with 100% renewable 

electricity production is also accelerating and is now mainly driven by the market and the need of 

subsidies is of less importance.  

In order to exploit and to maximise the utility of this fast development that now occurs, a mobilisation 

of several cooperating forces is needed. As well as local trade and industry, the wind power sector, 

agencies, municipalities, regions and research can contribute. The Network for wind power could 

continue to act as an coordinator of efforts in order to make use of the possibilities that are pointed out 

in this report. The aim would not be to replace turbine manufacturers or other existing companies on 
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the market, but instead cooperate with these and create new and more cost-effective solutions that 

benefit both existing actors and investors. This cooperation will create an even faster path to a fossil 

free energy production and lower electricity prices for consumers as well as companies and contribute 

to a more effective market in Sweden, while also creating and enhancing possibilities of export. 

International companies that exists on the Swedish market could also gain knowledge to be employed 

on other markets as well, thus contributing to attaining the global climate goals.46   

If large wind power turbines were to be allowed to be constructed in the areas with the most favourable 

wind conditions there is only need for 4 000 turbines (in Sweden) in order to achieve an annual 

production of 60 TWh. This can be compared to the 3500 turbines in Sweden that currently produce 

17.6 TWh per year.  

Although there has been a huge development in wind power in Sweden, and globally, there still exist 

challenges in order to meet an even larger expansion in the future: : 

- How are perquisites for permits created when wind power production is to increase from 17.6 

to 60-100 TWh per year? 

- How will wind power be allowed to use best available technology? 

- How can one apply for permits regarding technology that does not yet exists? And how can 

such applications be approved? 

- Will the unbalance in electricity production in the different price regions have any effect on 

the expansion of wind power?  

- How will the competition of land in the different bidding areas affect the possibilities of an 

efficient expansion? ¨ 

- What possibilities and obstacles are there connected to repowering, will it be possible to build 

new wind power in the same areas as before or do only new areas need to be exploited 

 

                                                           
46 Fördjupad studie Drift och underhåll, Vindkraftcentrum 2018 

http://www.vindkraftcentrum.se/images/fordjupad_studie_drift_och_underhall_web

