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Executive summary 

Grid connection   
 Effect on integration of RES-E Neutral 
 Obligation to reinforce if necessary Yes 
 Distribution of costs Deep 
 Relevant grid level Transmission grid 
 Main barriers to integration Lack of grid capacity 

Distribution of costs 
Speculative grid applications 

 

Grid operation   
 Effect on Integration of RES-E Positive 
 Purchase obligation No 
 Occurrence of grid curtailment None 
 Main barriers to integration No barriers detected 

 

Grid development   
 Effect on Integration of RES-E Neutral 
 Regulatory instruments  Insufficient 
 Nationwide grid development studies Existent 
 Main barriers to integration Lack of regulatory instruments 

Speculative grid applications  
Lack of resources for regulator 

 

Market design   
 

Functioning markets All market options available on the 
common  Nord Pool market 

 Intraday market and gate closure Intraday available;  
Gate closure is one hour prior to 
delivery 

 Main issue Low intraday liquidity 

 

Support scheme   
 Support scheme Sliding premium 
 Market integration and/or risk sharing 

elements 
Sliding premium based on three month 
market price averages 

 Balancing responsibility for RES producers Yes 

Table 1: Overview on grid and market integration Finland 

The connection of plants generating electricity from renewable sources (in the following “RES-E 
installations” or “RES-E plants”) happens at the level of the distribution and transmission grid. 
Connection procedures are not regulated by law and depend very much on initial talks between grid 
and plant operators. The analysis has identified different barriers that currently impede the deployment 
and integration of RES-E. Most of them are directly or indirectly linked to the lack of grid capacity. 



RES-INTEGRATION – Country Report Finland 

 

 
 

6 

This is true for insufficient investment security as a consequence of strong competition for attractive 
wind power sites, which is only partially mitigated by the option to reserve capacity. Another problem 
in this context that is about to become an issue is the virtual lack of grid capacity that further impedes 
new projects and makes grid planning more difficult. Moreover, the rules on distribution of costs are 
not entirely clear, sometimes leading to inadequate allocation of costs for the enforcement of the grid. 
From a procedural perspective, the role of the regulator, the Energy Market Authority is quite 
important. This model may serve as benchmark for other countries.  

Regarding the operation of the grid, no severe barriers were detected. The current regime is not 
fulfilling all requirements defined by the RES Directive. According to stakeholders, however, this 
does not constitute a barrier. Rules on the curtailment of the grid are not very developed but since 
curtailment occurs very seldom this is not regarded as a problem.  

Due to expected growth of RES-E, ongoing construction of new nuclear power units and promotion of 
the electricity market, the development of the transmission grid is a high priority. The details of the 
process for the development of the grid, as well as the assignation of responsibilities are not fully 
legally defined. The main competence lies with the grid operator that is controlled by the regulator. As 
a consequence of the implementation of the 3rd Energy Package, the regulator will gain more 
responsibility. However, it appears necessary to also strengthen its position in terms of new personnel 
resources. According to stakeholders, there is room for improvement for regulatory instruments to 
encourage grid development. A hierarchical framework of grid development plans exists and is partly 
publically available. The grid operator follows a very transparent approach when it comes to the 
process for developing the grid, resulting in efficient procedures. This policy may serve as benchmark 
for other countries.   

Finland’s wholesale electricity market is completely integrated into the Nord Pool market. This offers 
access to a well-established market place, including an intraday market. Gate closure is 1 hour prior to 
delivery. In the intraday market, there are concerns about the low level of liquidity. 

Finland has recently adopted a market based feed-in system, which has been fully implemented in 
March 2011. The RES-E producer receives a flexible premium which is the difference between the 
quarterly average spot market price and the fixed guaranteed price. Hence, the producer is integrated 
in the electricity market and can reach higher profits if he produces electricity when the market prices 
are more expensive than the quarterly average spot market price. RES-E generators will be treated like 
every other market participant and are financial responsible for imbalances. The feed-in tariff is only 
available for wind and biomass. Beside the market based feed-in system RES-E producers can receive 
tax aid which is a guaranteed payment and could be compared to a fixed feed-in tariff. However, the 
tariff level is very low. 
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Renewable electricity 

This chapter aims at providing a general introduction to the context for the deployment of renewable 
electricity in Finland in terms of electricity production, consumption, and grid operation.

Finland has the highest power consumption per capita
electricity than Denmark, with a similar population. Energy independency and security of supply has 
always been an important issue in Finland.

Thanks to its large hydro and biomass resources, Finland had circa 25% RES
early 1990s. In the last years however, also due to a disappointing growth of wind power 
RES-E share increased only a bit, 

Current generation mix

A graphical overview of Finland’s electricity generation mix in 2010 is shown in Chart 1. 

Chart 1: Generation Mix - 2010 (%), Source: own elaboration of Entso

Sources not explicitly mentioned are included either in other renewable or other 

Finland has a very diverse power generation mix. Finland has 
feed its large district heating sector. For the CHP plants, the requirements to ser
reduce the flexibility on the power side. However, the hydro and
enough flexibility to accommodate a growth of the so far very small wind 
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Renewable electricity deployment 

at providing a general introduction to the context for the deployment of renewable 
electricity in Finland in terms of electricity production, consumption, and grid operation.

Finland has the highest power consumption per capita in the EU. It consumes 2.5 times more 
electricity than Denmark, with a similar population. Energy independency and security of supply has 
always been an important issue in Finland. 

Thanks to its large hydro and biomass resources, Finland had circa 25% RES-E share already in the 
In the last years however, also due to a disappointing growth of wind power 

E share increased only a bit, reaching an average of 27% during the five years period 2004

Current generation mix and net generating capacity 

A graphical overview of Finland’s electricity generation mix in 2010 is shown in Chart 1. 

2010 (%), Source: own elaboration of Entso-e online database of Detailed Monthly Production. 

ly mentioned are included either in other renewable or other fossil fuels. 

Finland has a very diverse power generation mix. Finland has a very large capacit
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at providing a general introduction to the context for the deployment of renewable 
electricity in Finland in terms of electricity production, consumption, and grid operation. 

in the EU. It consumes 2.5 times more 
electricity than Denmark, with a similar population. Energy independency and security of supply has 

E share already in the 
In the last years however, also due to a disappointing growth of wind power capacity, the 

reaching an average of 27% during the five years period 2004-2008.  

A graphical overview of Finland’s electricity generation mix in 2010 is shown in Chart 1.  
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considered that Finland’s balancing 
the broader Baltic area and thus, indirectly also in Central Europe.
paper drafted by the Finnish Energy Industries Assoc
will increase further and stresses its 
the time being, balancing capacity
balancing market (VTT 2011, Fingrid 2011 a)
used when the electricity prices are high. There 
use hydropower for integration of wind powe
store water and use it as regulation power is much more 
Sweden. Hydropower, for that reason, is used mostly 

The net generating capacity is provided in Chart 2.

Chart 2: Net generating capacity - 2010 (

Capacity.  

Electricity consumption

In 2010, Finland consumed 87.5 TWh (ENTSO
2011, Eurostat 2011). This is the highest cons
EU average of 6.2 MWh per inhabitant, 2.
more than neighbouring Estonia. In term
the 3rd EU country with 487.1 MWh / million
2011, Eurostat 2011). Only Bulgaria and Estonia are more electricity intensive than Finland.
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considered that Finland’s balancing capacity could be used to balance variable renewable generation in 
the broader Baltic area and thus, indirectly also in Central Europe. As for the use of wind power, a 
paper drafted by the Finnish Energy Industries Association foresees that the utilisation of hydropower 
will increase further and stresses its due to regulating power potential (Energiateollisuus 2010).

capacity of hydropower is utilized by intraday market and intrahour 
(VTT 2011, Fingrid 2011 a). Hydropower plants are part of the market and they are 

used when the electricity prices are high. There are no special incentives for owner of hydropower to 
use hydropower for integration of wind power (Fingrid 2011 a). In Finland, however,

s regulation power is much more limited than in for example Norway or 
, for that reason, is used mostly in intraday regulation (Energiateollisuus 

ty is provided in Chart 2. 

2010 (MW), Source: own elaboration of Entso-e online database of Net Generating 

Electricity consumption 

consumed 87.5 TWh (ENTSO-E 2011), i.e. 16.3 MWh per inhabitant
This is the highest consumption per capita in Europe, 2.7 times 

2 MWh per inhabitant, 2.5 times higher than Denmark and Germany, and 2.
more than neighbouring Estonia. In terms of electricity intensity of the economy, in 2010 Finland was 

MWh / million EUR GDP, against a EU average of 257.7
Only Bulgaria and Estonia are more electricity intensive than Finland.
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could be used to balance variable renewable generation in 
As for the use of wind power, a 

iation foresees that the utilisation of hydropower 
regulating power potential (Energiateollisuus 2010). For 

is utilized by intraday market and intrahour 
. Hydropower plants are part of the market and they are 

incentives for owner of hydropower to 
, however, the ability to 

limited than in for example Norway or 
Energiateollisuus 2011). 
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Considering the development of electricity consumption in time (EEA 2010), Finland’s consumption 
grew by circa 3.5% per year from 1990 to 2007. This is nearly twice as much as the EU average, and 
even more if compared to the other Scandinavian countries, which had growth rates of circa 1% in the 
same period.  

The high energy use is explained by its industrial structure (energy demanding wood-, paper- and 
metal industry), northern location and climate, urban structure and high standard of living 
(Energiateollisuus 2010).  

RES-E share 

Chart 3 provides an indication of Finland’s total electricity consumption and RES electricity 
production up to 2020, according to the submitted action plan (NREAP). In other words, this is not a 
forecast, but the plan according to the government.  

 

Chart 3: Electricity consumption and RES-E generation (GWh). Source: own elaboration of Finland’s NREAP 

According to the Finnish NREAP (additional energy efficiency scenario), gross final electricity 
consumption is forecasted to grow from 87.8 TWh to 101.6 TWh (16% growth) between 2010 and 
2020. RES-E production, in the same period, should grow from 22 TWh to 33.4 TWh (47% growth).  

Comparing the above figures, the share of RES-E generation over gross final electricity consumption 
should grow from 25.8% in 2010 to 32.88% in 2020, this means that Finland, according to its plan, 
will be able to satisfy 25.8% and 32.88% of its internal electricity consumption through its internal 
production of RES-E in 2010 and 2020. In absolute terms, this would nevertheless result in an increase 
of consumption from non-renewable generation and/or imports from 65 TWh/year in 2010 to 68 
TWh/year in 2020. In comparison, historical data indicate that the share of RES-E generation over 
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consumption went from 24.4% in 1990 to 27.4% in 1998, to 21.8% in 2003, to 31% in 2008 (Eurostat 
2011). 

Taking into account that the hydro power sector is already very large, this plan is very ambitious and 
will require strong efforts. The evolution of renewable electricity generation is further broken down in 
Chart 4, which outlines the generation shares of wind, solar, hydropower and other RES-E to 2020.  

 
Chart 4: RES-E generation (GWh). Source: own elaboration of Finland’s NREAP 

Because of the existing European targets, Finland has to develop more RES-E and with regard to the 
technology to be chosen, there are not many alternatives: For biomass, there is an ongoing discussion 
because of environmental protection and the forest industry wants to use the wood resources 
differently. Even if biomass will be still used widely, not all RES-goals can be reached with this 
source only. Therefore the use of wind energy is seen as an important part of the future energy 
solution. This will also lead to an increased load in the distribution grid (Energiateollisuus 2011). 

Within the Scandinavian power system there is sufficient balancing power to accommodate for this 
growth. However, an increase of storage and transmission facilities would mitigate fluctuations of 
variable renewables in other parts of the continent. 

Natural resources and geographical structure 

The map below shows that Finland has good wind resources along the coast line of Southern and 
Central Finland, and in general a high potential for wind generation in large parts of the country. 
However, on the downside, the coastline has a high density of vacation homes, or summer cabins, 
owners of which do not appreciate having a wind turbine next door (Kauppinen 2011) thus creating 
potential conflicts with the owners of the cottages. With regard to the relatively low amount of wind 
power construction in Finland, it might be necessary to convince people first of its benefits. Moreover, 
according to a wind power developer, the Finnish air traffic safety corporation Finavia has taken a 
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highly restrictive reading of ICAO’s aviation safety guidelines, further limiting effective use of coastal 
areas due to height restrictions (Kauppinen 2011). As for regions of Finland where the population 
density is considerably lower, the grid is not very developed, thus requiring higher investments 
(Kauppinen 2011). Another barrier for the development of wind power is that most of country is 
forested and this pushes the good wind resource higher than in less forested countries, causing higher 
costs (VTT 2011) and at the west coast developers are facing barriers due to protection of birds. 

 

As for the use of solar power, due to the northern location of Finland, the potential is considerably 
low.  



RES-INTEGRATION – Country Report Finland 

 
 

 
14 

 

Figure 1: Map of wind resources at 50 meters above ground level (Source: Finnish Wind 

Atlas http://www.windatlas.fi) 

 

Figure 2: Yearly sum of global irradiation on horizontal and optimally inclined surface, 8-

years average of the period 2001-2008 [kWh/m2]. (Source: EC JRC 2007)  
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Grid operators & dominant generators 

Dominant generators 

According to the website of the Energy Market Authority, there are about 120 companies engaged in 
electricity generation and about 550 power plants in Finland. Despite this reasonable number, 
generation has been concentrated mainly in two groups. Fortum accounts for 40% and Pohjolan 
Voima for one fifth of Finland’s electricity generation. Moreover, Fortum owns the two nuclear power 
plants of Loviisa and a stake in Teollisuuden Voima, which operates two nuclear power plants at 
Olkiluoto on its own. At the same time, Fortum has the largest share of ecolabeled electricity in 
Finland, operating three hydropower plants, seven biomass plants and four wind parks.  

Transmission System Operators 

The Finnish Power Grid Plc (nowadays called Fingrid), founded in August 1997, is responsible for 
high-voltage power transmission on the national grid. In addition to the grid comprising the 400 kV, 
220 kV and 110 kV power lines, the company owns also cross-border lines to the neighbouring 
countries Sweden, Norway and Russia. Fingrid is owned by the State of Finland with more than half 
of the shares and several some institutional investors (Energiamarkkinavirasto 2011 a).  

The 110 kV transmission lines not included in the grid form regional networks or have been closely 
connected to distribution networks. About 10 such networks are operated by one regional distribution 
company and 60 other companies (Energiamarkkinavirasto 2011 a). 

Distribution System Operators 

Regional electricity companies are responsible for electricity distribution on distribution networks 
(networks below 110 kV). There are 91 such companies in Finland today. Along with the sale of 
electricity utilities, their number has decreased drastically from the original 200 companies in the past 
20 years. The majority of the companies are in municipal ownership. Traditionally electricity utilities 
have been operated as municipal corporations or public enterprises (Energiamarkkinavirasto 2011 a). 
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Chart 5: Distribution of Net Operators (source: Finnish Energy Industries quoted at Energiamarkkinavirasto 2011 a) 

Interconnections, import/export 

Finland is the second largest net importer of electricity after Italy. While it has a net balance in the 
exchanges with Sweden and Norway, it relies heavily on imports from Russia and, to a smaller extent, 
from Estonia. Since the times of the Soviet Union, energy independency has been a political issue for 
Finland. From the perspective of the Finnish Energy Industry a significant increase of the use of 
domestic RES-E resources would improve the situation  

GWh (2010) EE NO SE RU Total % of consumption 
Export 246 162 5470 0 5878 6,72% 

Import 1967 115 2636 11636 16354 18,70% 

Net -1721 47 2834 -11636 -10476 -11,98% 
Total flows 2213 277 8106 11636 22232 25,42% 

Table 2: Physical exchanges in interconnected operation in 2010 (Source: ENTSO-E 2011) 
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Grid Connection 

Summary  

The connection of plants generating electricity from renewable sources (in the following “RES-E 
installations” or “RES-E plants”) happens at the level of both the distribution and transmission grid. 
Small hydro plants, single wind turbines and small wind parks are usually connected at distribution 
grid level. Large RES-E plants, especially wind parks that are currently planned will be connected at 
transmission grid level. Connection procedures are not regulated by law and depend very much on 
initial talks between grid and plant operators. The analysis has identified different barriers that 
currently impede the deployment and integration of RES-E. Most of them are directly or indirectly 
linked to a lack of grid capacity. This is true for barriers such as insufficient investment security as a 
consequence of strong competition for attractive wind power sites, which is only partially mitigated by 
the option to reserve capacity. Another problem in this context is the virtual lack of grid capacity that 
further impedes new projects and makes grid planning more difficult. Moreover, the rules on 
distribution of costs are not entirely clear, sometimes leading to inadequate allocation of costs for the 
enforcement of the grid. From a procedural perspective, the role of the regulator, the Energy Market 
Authority is quite important. This model may serve as benchmark for other countries.  

Relevant legal sources 

The legal framework is mainly defined by the Electricity Market Act (“Sähkömarkkinalaki1” ) that 
prescribes the framework of RES-E plants (RES LEGAL 2011).  

Connection procedures, deadlines, and information management 

The connection process is not regulated by law. According to the TSO, it is defined by Fingrid in 
general connection terms, pricing principles etc that were approved by the market regulator (Fingrid 
2011 a). Stakeholders have also pointed out that many details of the process depend largely on the 
outcome of informal negotiations between the plant operator and the grid operator. As a consequence, 
the grid connection process may vary. Moreover, stakeholders have used different terms for contracts 
and process steps. However, the structure below may serve as a simplified description of certain 
possible main elements of the process. 

The following structure rather applies to the connection of RES-E plants to the transmission grid, i.e. 
the 110 kV grid (Section 3 Electricity Market Act) to which most RES-E plants are connected at this 
point (Fingrid 2011 a, Energiateollisuus 2011).  

  

                                                      
1 Sähkömarkkinalaki 17.3.1995/386 
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Power plants connected to high-voltage grids: 

INFORMAL NEGOTIATIONS 
 Informal negotiation between plant operator and grid operator. 

Plant operator explains his plans (location and size of plants). 
grid operator examines availability in a grid study and 
determines the costs. 

   

ASSIGNATION OF GRID CONNECTION POINT 
 

The grid operator assigns a connection point. 

   

INVESTMENT PLANNING 
 Plant operator develops investment plans. 

 

   

LETTER OF INTENT (LOI) 

 Grid operator may offer LOI to plant operator. The LOI says 
that there are reserved capacities to connect the power plant. 
The LOI expires if there is no progress in the project (normally 
after one or two years). Until then the plant operators needs to 
have e.g. a building permission for RES plant. 

   

BUILDING PERMISSION 
 

The plant operator provides building permission. 

   

GRID DEVELOPMENT AGREEMENT 

 If needed, plant operator and grid operator conclude an 
agreement that defines costs and reserves the capacity usually 
for two years, depending from case to case. It can vary to some 
extent. Normally, the grid operator confirms that it will 
undertake the grid connection at a defined point. 

   

DEVELOPMENT OF THE GRID 
 The TSO develops the grid. The plant operator is responsible to 

build the connection to the grid connection point. 

   

CONNECTION AGREEMENT 
 Plant operator and grid operator conclude a connection 

agreement as a final step. The connection agreement defines 
exact technical details of connection. 

   

INSTALLATION 
 The plant is connected, meters are installed and the plant can 

start feeding in electricity. 

Diagram 1: Connection procedure to high voltage grids 

With regard to existing barriers in the process, stakeholders have largely commented on the 
reservation of capacity that is implemented either by signing a letter of intent (Fingrid 2011 a) or by 
concluding a contract between grid operator and plant operator (above mentioned as “grid 
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development agreement” (Roschier 2011, Tuulivoimayhdistys 2011). Stakeholders have stressed that 
reservation of capacity is extremely important as it allows for planning security. Capacity reservation 
prevents a wind power project from being overtaken by another project that has been concluded more 
quickly and could block the originally foreseen grid capacity (Tuulivoimayhdistys 2011, Wind power 
developer 2011). According to some stakeholders, however, the current way of reserving capacity may 
not sufficiently guarantee planning security. The reservation period of one to two years is too tight and 
does not take into account the possible duration of the application process, especially if a new zoning 
plan and an EIA are required. (Roschier 2011, Tuulivoimayhdistys 2011, Wind power developer 2011, 
Kauppinen 2011).  

On the other hand, it does not seem advisable to simply extend the reservation period. Experts from 
the TSO have reported that they are facing increasing problems due to a large number of projects for 
which a connection permission request has been filed but which do not seem to be driven any further 
in terms of development or investment decisions (Fingrid 2011 a, Fingrid 2011 b). In other developing 
wind power markets such as Estonia and Latvia connection permissions are obtained in order to sell 
them. Such speculative behaviour can result in a virtual lack of grid capacity (RES Integration Estonia 
2011, RES Integration Latvia 2011). This can constitute a serious barrier for the deployment and the 
integration of RES-E: the grid operator cannot anticipate the load for the grid and is thus forced to 
refuse other projects. Moreover, speculative behaviour may prevent grid operators from developing 
the grid appropriately. Experts from the TSO have reported that, as it is unclear what projects will be 
realized, they lack necessary information to assess what grid developments will be necessary (Fingrid 
2011 a, Fingrid 2011 b). 

One solution is to introduce for the grid connection process a set of intermediate steps, each of them 
ending with a realistic and appropriate milestone that the project developer has to reach within a 
defined period of time (e.g. first step submission of building permissions, second step financial 
guarantees and so on until the grid connection process is completed). After having achieved the first 
steps, the project developer may reserve a certain amount of capacity. If a project developer fails to 
reach the next milestone in the given time, the reservation expires and the developer has to restart with 
the first process step. However, in case of delays that do not lay in the responsibility of the project 
developer, for example waiting time for administrative decisions, the time for fulfilling the milestones 
should be extended. The restructuring of the process would prevent projects from being idle and would 
thus support a quick implementation of projects. The suggested process would provide grid operators 
with a clearer understanding which projects will be commissioned and an overview when projects will 
be ready. Such knowledge would help them in assessing how much capacity will be connected in a 
conceivable period of time and to accommodate its own planning. As a consequence, the process 
would be less stressful for grid and plant operators. However, such a deep planning would require 
more communication and coordination between all actors. Moreover, a more sophisticated connection 
process could become a challenge for less experienced RES installers. Thus it has to prove its 
effectiveness. This approach has been applied among others in France and to some extent in Estonia 
and Germany. During the research phase representatives from the Finnish TSO have announced their 
interest to consider this solution when addressing the barrier relating to virtual saturation. 
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Another solution might be to introduce a reservation fee or advance payment that the plant developer 
has to pay at the time when filing the application for the connection permit. The distinctive feature of 
the payments is that developers have to pay in advance to the connection process. The introduction of 
such a fee has two major advantages: First, the costs for reservation fee will entail a financial risk that 
the investment will be futile if the reserved capacity cannot be sold in due time. As a consequence, 
speculative behaviour will become more risky and thus less attractive. Second, the recipient of the 
reservation – usually the state or the grid operator – could use the fees as an additional resource for the 
development of the grid. The main drawback of these payments is that project developer would have 
additional expenses a long time before the investment would pay off. Moreover, the increased risks 
because of additional costs at the beginning of the project can lead to higher capital costs and thus 
higher costs of the overall RES project. The balancing of these costs can make additional funding 
necessary, thus, the costs for the general public could increase. Moreover, high advance payments can 
be realized rather by large companies that can afford high investments and do not need quick return of 
investments. As a consequence, reservation fees may advantage actors with high financial resources 
while it can pose a barrier to smaller actors at the market, resulting in a market concentration a very 
early stage. The introduction of reservation fees has taken place among others in Bulgaria and Poland, 
and is currently discussed in Czech Republic. 

Apart from that, it should be pointed out that the above-described barriers of virtual lack of grid 
capacity and problems related to competition between wind power projects are the consequence of 
another barrier, i.e. the lack of grid capacity to deal with the growing development of wind power in 
Finland. As described above, however, lack of grid capacity is also a result of the virtual grid 
saturation.  

Deadlines are not legally defined. This has not been mentioned as a particular barrier by any 
stakeholder. 
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Small systems (until 2 MW) connected to distribution grid: 

The following structure describes the process for RES-E getting connected to the distribution grid, i.e. 
the grid with a nominal voltage less than 110 kV transmission grid (Section 3 Electricity Market Act). 
Today, this is still the exception but according the Finnish Energy Industry Association it is expected 
that in the future the distribution grid will play a more significant role. (Energiateollisuus 2011): 

 

INFORMAL NEGOTIATIONS 
 Informal negotiation between plant operator and grid operator. 

Plant operator explains his plans (location and size of plants). 
grid operator examines availability in a grid study and 
determines the costs. 

   

ASSIGNATION OF GRID CONNECTION POINT 
 

The grid operator assigns a connection point. 

   

INVESTMENT PLANNING 
 Plant operator develops investment plans. 

 

   

BUILDING PERMISSION 
 

The plant operator provides building permission. 

   

GRID DEVELOPMENT AGREEMENT 

 If needed, plant operator and grid operator conclude an 
agreement that defines costs and reserves the capacity usually 
for two years, depending from case to case. It can vary at least to 
some extent. Normally, the grid operator confirms that it will 
undertake the grid connection at a defined point. 

   

DEVELOPMENT OF THE GRID 
 The DSO is developing the grid. The plant operator is 

responsible to build the connection to the grid connection point. 

   

CONNECTION AGREEMENT 
 Plant operator and grid operator conclude a connection 

agreement as a final step. The connection agreement defines 
exact technical details of connection. 

   

INSTALLATION 
 The plant is connected, meters are installed and the plant can 

start feeding in electricity. 

Diagram 2: Connection procedures of small systems (2 MW) to distribution grid  
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Information management of TSO/ DSO 

The EU requirements on provision of necessary information, as defined in Article 16 of the RES 
Directive are not completely fulfilled. The Directive requires member states to ensure that grid 
operators provide project developers with the comprehensive and necessary information required for 
grid connection, including cost estimations, timetables for processing the grid connection request as 
well as timetables for the proposed grid connection. The relevant section 9 of the Electricity Market 
Act regulates only information requirements with regard to costs as it stipulates that the system 
operator shall give on request a comprehensive and sufficiently detailed estimate on the subscription 
costs. As for information requirements, the law is silent. Stakeholders have reported that grid operator 
and project developers usually schedule timetables during the above-mentioned informal negotiations 
(Tuulivoimayhdistys 2011, Fingrid 2011 a). As a consequence, the quality of information management 
depends very much on the particular grid operator, i.e. its level of experience in connecting RES-E 
plants and its openness to RES-E.  

From the perspective of an experienced wind power developer, the cooperation with the TSO works 
quite well (Wind power developer 2011), also because the general provisions that apply to every 
project are published on the Fingrid website, and the technical studies are prepared in cooperation with 
customers. In this context, there is an ongoing dialogue, data is exchanged and the process is 
transparent (Fingrid 2011 a). The only problem mentioned concerns the distribution of costs at 
transmission grid level which is currently under discussion. According to stakeholders, the reform 
process is not happening in a very transparent way (see below) as they lack information on what are 
the reasons and the scope of the changes that are currently discussed (Wind power developer 2011, 
Tuulivoimayhdistys 2011).   

With regard to DSOs it is more difficult to give a final assessment as there seems to be a great 
difference in terms of experience and attitude to the RES-E project. There are more than 80 DSOs, 
some of them with little experiences in RES-E which are responsible for a very small area. Due to the 
existing rules for distribution of costs (see below), a new RES-E project can be a heavy burden for 
them (Energiamarkkinavirasto 2011). In case of inexperienced DSOs with a very poor grid, 
negotiation is sometimes difficult (Wind power developer 2011). Most likely, this barrier will resolve 
in the course of time when DSOs will gather more information over the years. One way to speed up 
this process, however, would be the establishment of information platforms. They would allow DSO 
to exchange experiences with other DSO and RES stakeholders. 

The Finnish wind power association has also explained that some DSOs do not provide project 
developers with sufficient information to understand the decision on the assignation of the grid 
connection point (Tuulivoimayhdistys 2011, VTT 2011). As a result, plant operators cannot 
comprehend the distribution of costs of the grid connection. A representative of the Finnish energy 
associations, on the other hand, agrees that the assignation of the grid connection point can cause a lot 
of barriers, but rather holds plant operators with little experience accountable as they cannot 
understand why they are connected to one connection point and not to another one (Energiateollisuus 
2011). However, both representatives agree that the procedure for the definition of the grid connection 
point is not clearly defined in the law. The legislator may consider formulating the relevant laws 
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accordingly. However, the determination of the grid connection point will have an essential impact on 
the distribution of the costs for the connection of the grid and will thus influence both deployment and 
integration of RES-E. It will be for this reason necessary to involve all stakeholders such as TSO, 
DSO and RES industry in the preparation of the law.  

One politician referred to a decision of the Energy Market Authority in 2010 to show the shortcomings 
of the current situation. The Energy Market Authority had to decide upon a DSO. This DSO refused to 
connect a wind park to its grid, claiming technical constraints to connect the RES-E plant to a lower 
voltage level. Furthermore, it introduced a rule for its grid, stating that any generator over 1,000 kVA 
should be connected to a 20 kV/110 kV station using its own connection. The Energy Market 
Authority accepted the reasoning of the DSO. According to the politician, however, the DSO did not 
make out its case as it put no specific information forward to support its reasoning (Ihonen 2011). It is 
neither in the scope nor in the interest of this study to judge the decision of the Energy Market 
Authority. However, the case may support the need for a clearer regulation. 

Obligation, legal responsibilities and enforcement of legal rights 

Connection Obligation 

The Electricity Market Act explicitly obliges the grid operator to connect RES-E plants to the grid if 
they meet the required technical specifications (Section 9 Electricity Market Act). A representative 
from the TSO has pointed out however, that this obligation does not exist if the plant is located in a 
very distant place and thus the undertaking would not be reasonable. According to him, this has not 
happened before as project developers come up only with realistic projects (Fingrid 2011 a). The 
procedure of the TSO foresees that the plant operator has to conclude a connection agreement with the 
grid operator. Stakeholders from the wind industry regard this requirement differently. An experienced 
project developer states that such a contract constitutes no barrier (Wind power developer 2011), while 
a representative from the wind power association stresses the downside effects of such negotiations. In 
some cases, the reasons for the assignation of the grid connection points were not entirely clear, 
leading to unfair treatment in the contract negotiations (Tuulivoimayhdistys 2011). 

Reinforcement Obligation 

In contrast to the obligation to connect, section 9 Electricity Market Act is less clear when it comes to 
the obligation of the grid operator to reinforce the grid, if this is necessary to practically allow new 
producers to connect RES-E plants to the grid. Subsection 1 of section 9 stipulates that the grid 
operator shall develop its electricity system in accordance with its customers’ reasonable needs. This 
duty is a general obligation, but it is questionable whether it implies that project developers may 
demand from the grid operator to develop the grid. Despite the relative ambiguity of the wording, the 
Ministry of Employment and the Economy, Fingrid and a lawyer specialized in RES-E law agree that 
the grid operator is obliged to reinforce the grid, as long as the development is economically and 
technically reasonable (TEM 2011, Fingrid 2011 a, Roschier 2011). It would be worthwhile though to 
clarify this issue by reformulating the wording of section 9 Electricity Market Act. The only open 
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question is if the grid operator or the plant operator has to bear the costs for the development. 
According to a specialised lawyer, this depends on whether or not the development of the grid serves 
only few connections or the general public (Roschier 2011). The Finnish Energy Industries 
association, on the other hand, points out that it is actually not the grid operator who has to pay for the 
development of the grid but the final consumer that has to bear the costs in the end (Energiateollisuus 
2011). 

Enforcement of RES producer’s legal rights 

The Electricity Market Act creates obligations between RES-E plant operator and grid operator. As a 
consequence, none of the parties need to rely on state actions. If for example the grid operator fails to 
fulfil its obligations, the RES-E plant operator is entitled to enforce his interests in legal procedures. In 
this context, the Finnish procedural system has a particular feature that differs from most other 
member states: As far as the development of the grid is concerned the plant operator has to file a 
complaint to the Energy Market Authority before actually being allowed to go to court (Section 39 
Electricity Market Act). The electricity market act also defines further formalities. According to 
Section 39a Electricity Market Act, the Energy Market Authority shall give a decision on an inquiry 
concerning grid operators within two months from the receipt of the inquiry. This procedure can be 
prolonged only in exceptional cases and will partly require the consent of the petitioner (Section 39a 
Electricity Market Act). As a consequence, project developers and plant operators usually go to court 
only if they are unsatisfied with the decision of the Energy Market Authority or if they want to get 
financial compensation (TEM 2011, Roschier 2011, Energiamarkkinavirasto 2011).  

The involvement of the Energy Market Authority in cases between grid operator and plant operator is 
quite remarkable. It ensures that all questions related to grid connection, which are often technically 
and economically very complex, will be decided by one central body that has long time working 
experience in this sector. The centralisation of cases will surely facilitate the fast formation of a very 
specialised and experienced body. As the lack of an experienced monitoring body has been identified 
as a barrier for the deployment and integration of RES-E in many new markets, the Finnish model may 
serve as benchmark for other member states.  

According to a wind power developer, it is not very common to start legal proceedings in case of 
conflicts. Usually, problems are discussed during negotiations and legal enforcements are not 
considered (Wind power developer 2011). Thus, the legal proceedings do not play an important role in 
reality. 

Costs of grid connection 

The rules on the distribution of costs for grid connection are partly ambiguous, thereby creating an 
unclear situation for plant operators.  
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Only the costs for the connection of RES-E plants to the grid are explicitly defined by the Energy 
Market Act. According to section 9 Energy Market Act, power generating installations shall be 
connected against reasonable compensation.  

However, the law is less clear when it comes to the question of who has to pay for the reinforcement 
of the grid to enable the connection to the grid. In section 14 b Energy Market Act it is laid down that 
the connection fee for small sale systems – i.e. systems with a capacity of less and up to 2 MW 
(Section 3 Energy Market Act) – shall not include the costs for the development of the grid (Roschier 
2011). For RES-E plants above 2 MW, there is no legal definition of the distribution of costs.  

According to the Finnish Ministry of Employment and the Economy and the Energy Market Authority 
the distribution of costs depends on the grid level to which the plant will be connected:  

- National grid/transmission grid: Fingrid has to pay for the development of the lines; plant 
operator has to pay for the connection line and a power transformer if it is needed only for its 
plant (TEM 2011, Energiamarkkinavirasto 2011). If the connection serves the general public, 
costs will be first borne by the TSO and then paid by the public. Fingrid is about to introduce a 
fixed connection fee (not depending on MW but depending on whether a transformer is 
existing or not) (TEM 2011, Energiamarkkinavirasto 2011). The consequences are yet not 
clear as this new reform is still under discussion.  

- Distribution grid: The practice has been quite varying among DSO, therefore the regulator has 
confirmed in accordance with section 38a Energy Market Act guidelines suggesting a flat rate 
tariff.  

o Below 2 MW (low voltage and mid 20 kV level) there is no cost for grid 
reinforcement (14b Energy Market Act) (TEM 2011, Energiamarkkinavirasto 2011).  

o For systems larger than 2 MW connected to the mid grid voltage level there will be a 
fixed connection fee (fixed per megawatt: about 25 € per kW) There could be a 
differentiation for consumption and production, with lower costs for production (TEM 
2011, Energiamarkkinavirasto 2011). 

According to the stakeholders, the above-described set of rules leads to conflicts between plant 
operators and grid operators. Sometimes it is difficult to decide if there is a sufficient amount of 
projects that are connected to the same grid connection point to decide that the development serves the 
general public and has to be socialised (Roschier 2011). For different grid levels, further details are 
provided below: 

At transmission grid level, this is mainly because plant operators were caught off-guard by the new 
plans of introducing a fixed connection fee that may lead to rising costs. As this development is still 
relatively new, it is hard to say how it will affect the wind power industry (Wind power developer 
2011). The TSO on the other hand, points out that some investments (for example the connection to a 
substation) will become even cheaper (Fingrid 2011 a). 

At distribution level, problems have been reported that DSOs are charging installation operators for 
the development of the grid, even though there is no clarity as to the actual obligation of operators to 
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cover these expenses (Tuulivoimayhdistys 2011, Ihonen 2011). To some extent the behaviour of some 
DSO can be explained with their particular situation. There are 85 DSOs in Finland, with very 
different size and grid structure. Some of them are very small and have only a very weak gird. For 
them, the legal distribution of costs for reinforcement can constitute a serious barrier if project 
developers want to connect plants with a capacity of up to 2 MW. As it is the DSO that has to pay for 
the development in these cases, the DSO will pass the costs for the development to its customers. If 
there are only few of them, the customers can hardly bear the resulting increase of the network tariffs 
(Energiateollisuus 2011, Wind power developer 2011).  

Most stakeholders agree that in the end, it is necessary to find a solution that fits to each DSO. Given 
the very different size of stakeholders, it is however not clear if the different situations can be defined 
in the law. Standards would be helpful, but are difficult to define in a way that they fit to each DSO 
(Wind power developer 2011). One solution might be to introduce a mechanism that would enable 
DSO to distribute their costs for the reinforcement of the grid among all DSO. Such a system might 
help to allocate the costs in a better way and would balance the disadvantages of DSO that are located 
in regions that offer good conditions for wind power usage. Because of the impact on the overall 
system, it seems advisable to determine such a reform in a formal law. The preparative process for the 
law should be transparent, involve all stakeholders, enable planning security for all concerned groups 
and it should be economically balanced. 
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Barrier identified in RES Integration Study Solution proposed  Detailed 

description 

(Page) Stand Alone Cause Consequences 

 Grid capacity cannot 

deal with increase rate 

of wind power 

Competition of plant 

operators for existing 

grid access points 

Definition of milestones in grid connection procedure; 

Introduction of a grid reservation fee 

21 

 Competition of plant 

operators for existing 

grid access points 

Need for long-time 

reservation 

See above 21 

 Long-time reservation Virtual saturation See above 21 

 Virtual saturation Grid operator forced to 

refuse connection 

See above 21 

 Distribution of costs 

negative for small DSO 

Difficult negotiations of 

the connection 

agreement 

Introduction of a system to distribute costs for reinforcement 

among all DSO 

24, 27 

 Lack of information by 

some DSO 

Uneven quality of 

information 

management with the 

DSOs 

Introduction of information platforms 24 

 Unclear legal definition 

of grid connection point 

Unclear distribution of 

costs 

Reformulation of relevant law 24 

 Lack of information by 

some DSO 

Difficult negotiations of 

the connection 

agreement 

Introduction of information platforms 24 

 Unclear legal definition 

of reinforcement 

obligation 

Difficult negotiations of 

the connection 

agreement 

Reformulation of relevant law 25 

Table 3: Connection: Summary of identified barriers and proposed solutions to overcome barriers 
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Grid Operation  

Summary  

Regarding the operation of the grid, no severe barriers were detected. The current regime is not 
fulfilling all requirements defined by the RES Directive. According to stakeholders, however, this 
does not constitute a barrier. Rules on the curtailment of the grid are not very developed but since 
curtailment occurs very seldom this is not currently regarded as a problem.  

Relevant legal sources 

The legal framework is mainly defined by the Electricity Market Act (“Sähkömarkkinalaki2” ) that 
prescribes the framework of RES-E plants (RES LEGAL 2011).  

Obligations, legal responsibilities and enforcement of legal rights 

The Electricity Market Act creates obligations directly between RES-E plant operator and grid 
operator. As discussed above, this allows the parties to enforce their rights in civil law procedures or 
to bring their case to the Energy Market Authority.  

According to section 10 Electricity Market Act, the Grid Operator shall sell electricity transmission 
services to the plant operators. However, he is not obliged to purchase all electricity generated by 
RES-E installations. The Finnish Renewable Energy Law foresees that RES-E producers will be 
supported through a Premium Tariff, which implies that they have to sell the generated electricity on 
the free market. From the point of view of the Finnish wind power association, this responsibility does 
not constitute a problem because there are plenty retailer companies that are willing to buy the 
electricity (Tuulivoimayhdistys 2011). Another plant operator has pointed out that the lack of a 
purchase obligation increases the responsibility of plant operators but maximizes the efficiency of the 
grid. Thus, from a macroeconomic point of view, the pressure on the developers is good. On the other 
hand this constraint particularly affects smaller RES-E producers (Wind power developer 2011). 

In Finland, there is no regime in place to provide priority dispatch to RES-E. Dispatching is based on 
market rules. Producers can offer regulating power, as it is done in the whole Nordic area. In case of 
an unstable system, there are no rules on which power plants should be curtailed first, and there are no 
plans to introduce such rules (Fingrid 2011 a). According to section 10 Electricity Market Act, access 
to the grid is guaranteed. However, RES-E is not given priority (RES LEGAL 2011, Fingrid 2011 a). 

The RES-E plant operator has to operate in line with network requirements, as defined by the 
Connection Code. There are no obligations that are explicitly called ancillary services. However, some 

                                                      
2 Sähkömarkkinalaki 17.3.1995/386 
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of the requirements that must be met by wind power plants fall into the scope of the term. For 
example, reactive power control capability or the capability to regulate power production during 
normal operation, which the Connection Code requires, are typically considered as ancillary services 
(Margaris, I., Hansen, A., Sørensen, P., Hatziargyriou, N. 2010). The Connection Code foresees no 
incentive for the introduction of ancillary services but defines them as a requirement, this, however, is 
not considered very problematic (Wind power developer 2011). 

Grid curtailment 

Until now, grid curtailment has not been a big issue partly because the share of electricity from 
variable sources is still considerably low. In total there are 240 MW of installed capacity of wind 
power and the share of PV is insignificant. As a consequence, the Finnish legal framework does not 
foresee specific regulations on grid curtailment. At the moment, however, there is a new development. 
Because of the system service contract, plant operators have the right to connect to the grid a certain 
amount of capacity. If they want to increase this capacity, there is now the option to install a 
curtailment clause into the contract to avoid any overloading of the grid due to the increase of the plant 
capacity. This solution is currently under discussion. In a case of emergency the TSO has the right to 
reduce production of any plant. This is defined by the general connection terms and approved by the 
regulator (Fingrid 2011 a). It is likely that grid curtailment will become more pressing if the shares of 
wind power increase in the next years. For that reason, the Finnish legislator would be well advised to 
introduce a well-balanced legal framework for grid curtailment that offers sufficient planning security 
for grid operators and RES-E plant owners. As a benchmark for such a system could serve Austria and 
Germany that have developed advanced rules in this regard. From the viewpoint of the Finnish Energy 
Industry association, however, the introduction of a new legal framework is not necessary. It is 
regarded as sufficiently efficient that at transmission level, and in case of wind power plants also at 
distribution level, the balancing market deals with the possible curtailment issues. Every electricity 
production plant can participate in down regulation, also RES-plants (Energiateollisuus 2011).  

Other barriers 

From the perspective of the TSO the plans of the Finnish government to support the development of 
wind power until an overall capacity of 2,500 MW constitutes a very significant amount for the 
Finnish grid. The additional capacity could cause problems for the AC cross-border connections with 
the Swedish grid. Therefore, more planning is needed. In particular, it is to ensure that there is 
sufficient production capacity and load which can balance variable wind power. One solution would 
be to reduce the transmission capacity to Sweden but, as also stated by the TSO, this would be 
negative for the market. Therefore, it does not seem to be a real solution. Another solution would be to 
enforce the capacity between Finland and Sweden (Fingrid 2011 a). 
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Barriers identified Solution proposed Detailed 

description 

(Page) Stand Alone Cause Consequence 

Curtailment not regulated 

in detail 

  Introduction of legal framework for grid curtailment 32 

Table 4: Operation: Summary of identified barriers and proposed solutions to overcome barriers 
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Grid development  

Summary 

Due to expected growth of RES-E, ongoing construction of new nuclear power units and promotion of 
the electricity market, the development of the transmission grid is a high priority. The details of the 
process for the development of the grid, as well as the assignation of responsibilities are not fully 
legally defined. The main competence lies with the grid operator that is controlled by the regulator. As 
a consequence of the implementation of the 3rd Energy Package, the regulator will gain more 
responsibility. However, it appears necessary to also strengthen its position in terms of new personnel 
resources. According to stakeholders, there is room for improvement for regulatory instruments to 
encourage grid development. A hierarchical framework of grid development plans exists and is partly 
publically available. The grid operator follows a very transparent approach when it comes to the 
process for developing the grid, resulting in efficient procedures. This policy may serve as benchmark 
for other countries.   

Relevant legal sources 

The legal framework is mainly defined by the Electricity Market Act (“Sähkömarkkinalaki3” ) that 
prescribes the framework of RES-E plants (RES LEGAL 2011).  

Regulatory framework for grid development   

The objectives of the grid operator particularly concerning renewables and grid development are not 
legally defined. There is merely the general clause of section 9 Electricity Market Act, which obliges 
the grid operator to maintain, operate and develop its electricity system and the connection to other 
systems in accordance with its customers’ reasonable needs. Both the TSO and the Finnish Ministry of 
Employment and the Economy state that the Finnish legal framework foresees no specific rules on the 
development of the grid particularly addressing RES-E. All power generation should be treated 
equally (TEM 2011, Fingrid 2011 a).  

It is not legally defined who holds the final responsibility for taking the final decision on priorities in 
the development of the grid (Energiamarkkinavirasto 2011). Nevertheless, all interviewed stakeholders 
agreed in naming the grid operator as the central actor in this concern (Energiamarkkinavirasto 2011, 
Fingrid 2011, TEM 2011). This is because formally only the TSO is addressed by the grid 
development obligation of section 9 Electricity Market Act and is matter-of-factly the only one with 
the necessary knowledge to develop the grid (Fingrid 2011 a). As a consequence, the grid operator 
takes the final decision on priorities, drafts the necessary grid development plans and implements 
them.  

                                                      
3 Sähkömarkkinalaki 17.3.1995/386 
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The Energy Market Authority has primarily the role of controlling the activities of the grid operator. 
The regulator is fulfilling this task on several stages of the development of the grid. In particular, the 
Authority: 

- checks whether the national development plan of Fingrid is consistent with the Ten Years 
Development Plan of Entso-e and with the needs of Finland and the network reliability 
(Fingrid 2011 a);  

- issues the licence which is necessary for the construction of high-voltage power lines, in 
accordance with section 18 Electricity Market Act. During this process, the authority also 
checks whether or not the development of the grids is really needed. As for the development 
of the low-voltage grid, the competences of the regulator are less clearly defined (Fingrid 2011 
a); 

- controls the overall income of the grid operators, thereby taking into account schemes to 
improve grid quality and new investments. (Energiamarkkinavirasto 2011).  

If the grid operator fails to act, the Energy Market Authority may take steps (Energiamarkkinavirasto 
2011, Fingrid 2011 a). However, until now this happened only on very rare occasions; there was only 
one decision on this matter in the past five years (Energiamarkkinavirasto 2011). The representative 
from the Energy Market Authority also pointed at problems due to limited resources. In the current 
situation, it is possible to investigate issues case by case but it would be difficult to check and oversee 
all activities of all grid operators. This challenge may even grow in the future as the 3rd Energy 
package envisages a significant growth of the responsibility for the Energy Market Authority 
(Energiamarkkinavirasto 2011). To achieve all foreseen tasks, it seems imperative to provide the 
Energy Market Authority with adequate resources.   

The Finnish government, i.e. the Ministry of Employment and the Economy is also involved in this 
project but rather on a more general level. It sets general priorities and goals, for example the 
importance of a strong grid or the development of a Nordic market but it does not define the course of 
concrete lines (TEM 2011). The TSO is addressing the Finnish government’s strategy to develop 2500 
MW wind power capacity by taking this into account in the planning process (Fingrid 2011 a). 

Other stakeholders that are consulted during the planning procedures are other grid operators and 
power suppliers as customers. However, they cannot directly influence the decision process (TEM 
2011). 

Obligations, legal responsibilities of the grid operator in relation to 
the RES-E producer 

Although the relevant section 9 Electricity Market Law Act is not entirely clear on this question, the 
TSO has confirmed that RES producers can legally demand the grid operator to develop the gird, if 
this is needed for dispatching. However, this obligation is limited in case the development is not 
economically and technically reasonable (TEM 2011, Fingrid 2011 a).  
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RES-E plant producers can legally enforce this right by issuing a written complaint to the Energy 
Market Authority (Fingrid 2011 a, Energiamarkkinavirasto 2011). It is in the jurisdiction of the Energy 
Market Authority and therefore, it is only possible to go to court for technical questions after the 
authorities’ ruling. If the operator demands for financial damages then it will have go to court in order 
to get a ruling for financial losses. The Energy Market Authority may require grid operator to return a 
fee if it has been against the electricity market legislation, but the Energy Market Authority does not 
have any powers to order grid operators to pay any compensations for damages. Regarding the 
obligation to develop the grid as such, the process has to be done by Energy Market Authority. 
(Energiamarkkinavirasto 2011) 

Regulatory instruments to encourage grid development 

With regard to regulatory instruments to encourage grid development there seems to be room for 
improvement, at least when it comes the development of the distribution grid. 

The Finnish legal framework foresees no regulatory provision that specifically applies to the 
development of the grid in order to integrate RES-E (TEM 2011, Fingrid 2011 a). However, 
investments in the infrastructure that may also support the integration of RES-E can be advantageous 
to the grid operator. The process is that the grid operator defines its network tariff and regulator 
approves it. For the approval, the regulator examines if the income of the grid operator is reasonable. 
In this revenue cap system, the grid operator will be thus remunerated during the same remuneration 
period (within two years at the latest). The grid operator is allowed to update grid fees to earn more 
money from it (Energiamarkkinavirasto 2011). 

According to a representative of Fingrid, however, this process constituted no major incentive because 
Fingrid has been mainly interested to keep the costs low. Moreover, another feature of the regulatory 
system may impede at least the deployment of wind power: for the final definition of the tariff, the 
reliability of the network is another important factor. Therefore, there is an incentive to avoid 
measures that decrease the reliability of the network. The main driver for investments however, is the 
growing demand for better quality of electricity (Fingrid 2011 a). As a consequence, Fingrid has 
implemented high technical specifications, which may be problematic for wind power plant operators 
(Fingrid 2011 a). Fingrid deems these specifications necessary to fulfil its legal obligations of ensuring 
the reliability of the power system (Fingrid 2011 a). Still, it might be considered to introduce further 
instruments to set incentives for actually improving the integration of variable RES-E sources instead 
of impeding their deployment.  

The association representing the Finnish Energy Industries adds on behalf of DSO that the current 
regulatory model does not give sufficient incentives for investments into the development of the 
distribution grid. Possible changes of the regulatory framework and practice in the following 
investment period constitute another barrier. The unclear prospects give no secure planning 
environment for long term investments. Another problem is that there is a lack of resources, also of 
expertise, on the side of the DSO, especially if the investments are huge. This is partly because the 
Nordic retail market has to be developed and automatic meter reading has to be implemented at the 
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same time. From the perspective of the Energy Industry association it would improve the situation to 
introduce in the regulatory framework an explicit encouragement for measures to better the integration 
of RES (Energiateollisuus 2011). Hence, it seems advisable to redefine the regulatory model in a way 
that it offers sufficient incentives for DSO to allow a stronger focus on the integration of RES-E. 
Stakeholders both from RES sector and from grid operator side should be involved in this process.  

Grid development studies and planned improvements 

In Finland, there is a hierarchical structure of grid plans, developed by the grid operators. They are 
based on the political strategies and define the steps to implement them. The strong focus on the 
current strategy of reaching 2,500 MW was commented by an expert of VTT. Uncertainties will 
increase after 2020, but emission reduction targets are likely to tighten and transmission planning 
should include the possibility of further increase in wind power (VTT 2011). 

The grid plans are hierarchically ordered. There are high level plans that cover a larger region and 
show a summary of concrete measures and main investments including interconnectors that have a 
strong impact on the electricity markets. However, they do show the exact routes or capacity of 
planned power lines. Such information is laid down in low level development plans in greater detail 
which are based on the high level plans. The Entso-e Ten Years development plan, followed by a plan 
on the Baltic region and a national plan for Finland have the highest planning level. There is a long 
tradition of common grid studies on Nordic level that still stems from the former TSO cooperation 
forum Nordel, which is now part of ENTSO-E. Within ENTSO-E there is one Baltic Sea Region group 
(TEM 2011, Energiamarkkinavirasto 2011). 

The higher plans are publically available. Plans on a more detailed level are open to the regulator and 
when necessary in parts to customers, such as energy suppliers, but not to the public. According to the 
TSO and the Finnish government, a certain level of confidentiality is necessary to protect trade secret 
from the grid operator’s customers (TEM 2011, Fingrid 2011 a, Energiamarkkinavirasto 2011). A 
representative of Fingrid has stated however, that the TSO is trying to keep the discussion as open as 
possible. According to the Finnish Government, this strategy of openness is paying off very well. In 
Finland there is only very little resistance against the construction of transmission lines while protests 
against wind power plants are not uncommon (TEM 2011). 

The current plans do not focus very much on intelligent networks but the TSO has been using smart 
grid technology for a long time (Fingrid 2011 a). Additional storage facilities are regarded as being too 
expensive to be employed at transmission grid level also due to existing high amount of hydro power 
available in Nordic area. Due to the long tradition of cooperation, interconnectors are broadly taken 
into account (TEM 2011, Fingrid 2011 a, Energiamarkkinavirasto 2011). The Finnish Energy 
Industries have published on their behalf a study which envisages a carbon neutral vision for 2050. It 
also stresses the importance of introducing a smart grid system. However, due to the scope of the 
study, the introduction is rather mentioned as an abstract goal (Energiateollisuus 2010). 
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Costs 

Electricity consumers have to pay the larger share for the development of the grid via the charges. This 
is regulated in section 14b 2 Electricity market act (TEM 2011). Moreover, the maximum price level 
for plant operators is defined in a governmental decree (Energiamarkkinavirasto 2011). 

Other barriers 

Stakeholders gave a different account on barriers currently impeding the development of the grid. 
According to the Finnish Government, one of the main barriers is the long development time, which is 
caused by the EIA process and different permissions. This is in particular true for grids with a capacity 
of 110kV and above. The process for the middle voltage grid is rather straightforward (TEM 2011). 

According to the grid operator, the typical problems known from other countries such as EIA process 
or public process have not constituted a barrier because of the very advanced approach of the TSO. 
Long term and flexible planning and preparation well beforehand are considered crucial. An open 
dialogue with the authorities in region and municipalities, environmental centres and organizations 
and landowners allowed the identification of acceptable routes for new power-lines. The main barrier 
rather results from too much uncertainty because of unclearness of production and demand. As 
discussed in the chapter on grid connection, this barrier is also connected to the problem of virtual 
saturation (Fingrid 2011 a, Fingrid 2011 b). 
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Barriers identified Solution proposed Detailed 

description 

(Page) Stand Alone Cause Consequence 

 Virtual saturation TSO cannot plan grid 

development properly 

Definition of milestones in grid connection procedure; 

Introduction of a grid reservation fee 

39 

Incentive systems for 

grid investments to 

integrate RES-E 

insufficient 

  Redefinition of regulatory model to allow stronger focus on 

RES-E 

37 

Incentive systems for 

general grid 

development 

investments insufficient 

  See above 37 

Lack of resources for 

DSOs 

  See above 37 

Lack of resources for 

regulators 

  Provision of regulator with sufficient resources 36 

Table 5: Development: Summary of identified barriers and proposed solutions to overcome barriers 
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Market integration 

Summary 

Finland’s wholesale electricity market is completely integrated into the Nord Pool market. This offers 
access to a well-established market place, including an intraday market. Gate closure is 1 hour prior to 
delivery. In the intraday market, there are concerns about the low level of liquidity. 

Finland has recently adopted a market based feed-in system, which has been fully implemented in 
March 2011. The RES-E producer receives a flexible premium which is the difference between the 
quarterly average spot market price and the fixed guaranteed price. Hence, the producer is integrated 
in the electricity market and can reach higher profits if he produces electricity when the market prices 
are more expensive than the quarterly average spot market price. RES-E generators will be treated like 
every other market participant and are financial responsible for imbalances. The feed-in tariff is only 
available for wind and biomass. Beside the market based feed-in system RES-E producers can receive 
tax aid which is a guaranteed payment and could be compared to a fixed feed-in tariff. However, the 
tariff level is very low. 

Relevant Legal Sources 

The legal basis for the competitive electricity market in Finland is the Electricity Market Act 386/1995 
that came into force on 1June 1995.  

The legal framework of the feed-in tariff in Finland is regulated in the Act on Production Subsidy for 
Electricity Produced by Renewable Energy Sources entered into force as a whole on 25 March 2011. 
The law have been already partially entered into force on 1 January 2011, but the state subsidies 
included in the Act still required Commission approval. The investments on renewable energy 
production are supported according the Act on the State Aid (688/2001) and the regulation concerning 
specifically the energy investments (1313/2007). 

Market Design 

General availability of markets 

Finland’s wholesale electricity market is completely integrated with other Nordic countries (Denmark, 
Norway and Sweden), and has additional interconnections to Russia and Estonia. The Finnish 
electricity exchange is part of the Nordic power exchange, the Nord Pool. It offers different 
mechanisms for trading, either bilaterally or via auctions in the electricity exchange (EC ,2010). The 
following markets for trading are available in the Nord Pool area. 

• Elspot (day-ahead market) 
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• Elbas (intraday market) 

• Bilateral market 

In the countries participating in Nord Pool, the share of the centralised Nord Pool market has been 
increasing steadily and is very high at around 80 %.  

The Nordic market is split into several bidding areas, using the concept of implicit auctions. In 
principle, bidding areas are determined for the area of each TSO. Countries like Estonia and Finland 
(until recently also Sweden) have just one bidding area, as there are currently no binding network 
bottlenecks. Sweden was divided into 4 bidding areas on 1 November 2011. Bilateral contracts can be 
made only within individual bidding areas (IEA, 2008). 

Generation forecasts for the next day shall be submitted to the TSO by 17:30, i.e. producers have to 
forecast generation up to 30,5 hours before delivery time (IEA, 2008). 

Intraday-market and gate closure 

The intraday market (Elbas) runs until gate closure, which is one hour before delivery (IEA, 2008).  A 
potential problem is the low liquidity in the intraday market. Liquidity is expected to increase with a 
growing share of RES-E (Interview: VTT 2011a). 

Balancing 

After gate closure, the TSO Fingrid Oyj is in charge of dealing with system imbalances through 
transaction with balance suppliers (IEA 2008). Every party in the market (producer, trader or supplier) 
need either to be a Balance Responsible Party (BRP) themselves or have a contract with a BRP. 

There have been efforts to further harmonise the balancing market in the NordPool region (NordReg 
2010). 

The minimum bid size for balancing market is 10 MW. However, one bid can consist of many 
different smaller units, i.e. bids can be aggregated (Fingrid 2011). This provides an opportunity for 
small RES-E producers to join forces on the balancing market. 

Support Scheme Design 

General support scheme design 

Finland has only recently introduced a feed-in support scheme in 2011. The act supporting the 
production of RES-E entered into force on 1 January 2011. Earlier support schemes for RES-E include 
subsidies and fiscal regulation mechanisms. Subsidies are available up to 40% of the investment costs 
for all renewable technologies. The fiscal regulation mechanism is a so called “tax aid” which is paid 
to RES-E producers from wind, hydro and biomass. The tax aid is per kilowatt hour of electricity fed 
into the grid and could be compared to a fixed feed-in tariff. The costs for the tax aid will be borne by 
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the final consumers which are obliged to pay a tax for the consumption of energy. The amount of the 
tax aid depends on the technology. The tax aid support levels are much lower than other feed-in tariff 
levels in other European Countries (Fraunhofer ISI 2009). 

The new support scheme in Finland is based on a sliding premium. Similar to a feed-in tariff the 
RES E operator can expect to receive a guaranteed price, but they still have an incentive to react to 
market conditions. There is no purchase obligation and the producer has to sell the electricity on the 
competitive market like any other market participant. The income of RES-E generators results from 
the feed-in tariff and from the electricity traded on the market. The sliding premium scheme includes a 
flexible premium that depends on the market price and is supposed to lead to a fixed guaranteed price 
(target price). The flexible premium which is paid to the RES-E is the difference between the quarterly 
average spot market price and the fixed guaranteed price. (Interview: VTT 2011a, Interview: Fingrid 
2011). As a result of the premium being based on quarterly average market prices, RES-E generators 
have an increased incentive to generate during hours when spot market prices are above the average.   

The premium is paid for twelve years for each plant. Only wind power, biogas from biogas reactors 
(not biogas from landfills) and wood-based fuel will be accepted within the support scheme. There are 
some limitations in the total amount of installed capacity which will be eligible to receive the support. 
Wind energy generators will receive the payment until the total output exceeds 2,500 MW, the 
corresponding limitation for biogas power plants is 19 MW. Wood-fuel power plants will be eligible 
until the total capacity exceeds 150 MW or the number of power plants exceeds 50. 

 

Chart 5: Difference between the target price for wind power plants in green and the spot market price (blue line,  last 3 

months’ average in red) (Source: VTT 2011c) 

The feed-in level for wind power shall always reach 83.5 Euro per megawatt hour and will be paid to 
all plants with an installed capacity above 0.5 MW (VTT 2011b). During the first two years after the 
law came into force the RES-E producer has the opportunity to receive a kick-off bonus. If the project 
is started during this period, it can receive 105.3 Euro per megawatt hour for three years, after that it 
will receive the regular tariff for the residual 9 years. The kick off bonus will be paid only until the end 
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of 2015 (VTT 2011b). During the 12 year period the tariff level will not be changed for an individual 
investment. Also for biogas electricity the target price is 83.5 Euro per megawatt hour which will be 
paid for 12 years. CHP generation using biogas has a target price of 133.5 Euro per megawatt hour 
(VTT 2011c).  

The feed-in tariffs will be financed from funds within the governmental budget. The appropriation of 
55 million Euros has been approved to finance the support scheme in 2011 (Energy-Enviro 2011). It is 
assumed that the financing of the support scheme by the government will increase the risk of reducing 
tariff levels, in particular for new power plants (Interview: VTT 2011a). 

There was a discussion in Finland during the legislation process that the reference market price on 
which the sliding premium is based should be calculated as the annual average rather than the 
quarterly average (Interview: VTT 2011a). Annual averages would help to promote sites with a 
seasonal generation pattern that fits the demand profile, but would postpone the payments to the wind 
power generators. 

Balancing Responsibility 

According to the support scheme design each RES-E producer sells the electricity on the market and 
will be treated like every other market participant. Hence, RES-E generators have a balancing 
responsibility and have to pay imbalance costs with a historic average of 2 Euro per megawatt hour 
depending on the conditions on the market (VTT 2011b). However, RES-E generators are not 
necessarily the balancing responsible actor. Rather, another company may take on their responsibility, 
because RES-E generators are usually too small (Interview: VTT 2011). 
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NREAP Analysis 

The table below presents an overview on the identified national barriers of the RES Integration study 
as well as on the respective NREAP content. Throughout the study, the consortium carefully analysed, 
if the identified barriers of this study are addressed in the national energy action plan and whether or 
not the NREAP does foresee a solution approach: 

- The column “Barrier identified in RES Integration Study” lists the various barriers, which the 
present study identified and addressed. The list contains barriers from the section connection, 
operation as well as development.  

- The column “Is the barrier Contested?” would indicate, whether stakeholders in the country 
under concern would oppose to the identified barrier, namely if they do not see the listed issue 
as a barrier to the system.  

- The column “Section in NREAP” identifies, if and where the respective NREAP is addressing 
the barrier under concern. The column would list the specific section of the national action 
plan.  

- The column “Summary of foreseen Measure” would contain a short description of the 
foreseen measure of the NREAP, to overcome the addressed barrier. The column would be 
empty, if the respective NREAP does not identify the barrier, respectively if the NREAP does 
not propose a solution to the issue. 

- The column “Comments & Evaluation” would contain a short analysis of the proposed 
NREAP solution and would evaluate, whether the solution is an appropriate and credible 
option to overcome the existing issue. If the NREAP does not identify the barrier, this section 
may also contain a short summary of the identified issue. 

For a detailed description of the identified barriers in the framework of the RES Integration study, we 
kindly refer to the sections above, regarding connection, operation, development and market 
integration of RES-E installations. 
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Barrier identified in RES 

Integration Study 

Is the 

barrier 

contested? 

Measures foreseen in NREAP 

Section 

in 

NREAP 

Summary of foreseen Measure Comments & Evaluation 

Grid capacity cannot deal with 

increase rate of wind power 
   Not addressed 

Competition of plant operators for 

existing grid access points 
   Not addressed 

Virtual saturation  4.2.6. j) 

In 2011, the Energy Market Agency shall 

introduce for the connection of plants to 

distribution grids the use of capacity 

reservation charges. With the charge, a 

transmission capacity corresponding to the 

connection power is reserved from the 

existing network for the use of the 

connecting installation. Network 

reinforcement costs are included in the 

capacity reservation charge.  

The reservation charge is not supposed to be paid in 

advance to the connection of the RES installation. It 

is therefore doubtful that the charge will help 

mitigating the barrier of virtual saturation.  

Distribution of costs negative for 

small DSO 
 4.2.6. i) 

Decisions of Energy Markets Agencies are 

supposed to streamline pricing definition 

procedures. There are no special rules for 

producers located in peripheral regions. The 

system operator’s rules concerning the 

connection to the grid shall also be applied 

to these producers.   

Distribution of costs is mainly negative for small 

DSOs that are located in peripheral regions. The lack 

of special rules does not improve their situation.  

Lack of information by some DSO Yes 4.2.6. l) The NREAP refers to the existing regulations Described measure does not seem to suffice to 
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defined in the Electricity Market Act.  mitigate existing barriers.   

Unclear legal definition of grid 

connection point and reinforcement 

obligation 

   Not addressed 

Curtailment not regulated in detail    Not addressed 

TSO cannot plan grid development 

properly because of virtual 

saturation 

   

It remains to be seen whether the above described 

introduction of capacity reservation charge will solve 

the underlying problem of virtual saturation.  

Incentive systems for grid 

investments to integrate RES-E 

insufficient 

Yes 4.2.6. b) 

Ex post monitoring of network investments 

and appropriate quality of electricity is 

based on the obligation to develop the 

electricity system.  

Described measure does not sufficiently explain how 

identified barrier could be mitigated.  

Incentive systems for general grid 

development investments 

insufficient 

Yes 4.2.6. b) 

Ex post monitoring of network investments 

and appropriate quality of electricity is 

based on the obligation to develop the 

electricity system.  

Described measure does not sufficiently explain how 

identified barrier could be mitigated.  

Lack of resources for DSOs    Not addressed 

Lack of experience of some DSOs    Not addressed 

Lack of resources for regulators    Not addressed 

Table 6: Summary of identified barriers and treatment of barriers in NREAP  

 


