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Executive summary 

Grid connection   

 Effect on integration of RES-E Neutral 
 Obligation to reinforce if necessary No 
 Distribution of costs Shallow 
 Relevant grid level Transmission grid/Distribution grid 
 Main barriers to integration Lack of sufficient grid capacity 

 

 

Grid operation   

 Effect on Integration of RES-E Positive 
 Purchase obligation No 
 Occurrence of grid curtailment Rare 
 Main barriers to integration Mismatch in lead times of newly 

developed power versus corresponding 
grid reinforcement/expansion  

 

Grid development   

 Effect on Integration of RES-E Neutral 
 Regulatory instruments  Sufficient 
 Nationwide grid development studies Existent 
 Main barriers to integration Time required for grid development 

RES no specific objective for grid 
development 

 

Market design   
 Functioning markets Full range of market options available 
 Intraday market and gate closure Intraday market available, 1h gate 

closure 
 Main issue Market integration with neighbouring 

countries 
 
 
Support scheme   
 Support scheme Premium 
 Market integration and/or risk sharing 

elements 
Sliding premium with support ceiling 

 Balancing responsibility for RES producers Yes 

Table 1: Overview on grid and market integration Netherlands 

Generally, there is no formal grid connection procedure defined. Rather, grid operators are offering 
customer made connection solutions; though common elements for all these can be identified. There is 
a general obligation for grid operators to connect energy producing installations; yet, this obligation is 
not specific to RES, but applies to all installations (RES and non-RES) equally. Shortages of available 
grid capacities have to be identified as central barriers for grid integration. Grid operators are not 
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allowed to pre-invest anticipating on accelerated development of RES installations and are inevitably 
lagging behind with the adaptation of the grid to the new circumstances. Furthermore, grid operators 
are only generally obliged to expand the grid in regards to the existing demand. There is no obligation 
as to the immediate reinforcement or expansion of the grid in case of shortages of grid connection 
capacities. In addition, there is also no compensation foreseen in case an installation is physically able 
to produce electricity, but cannot feed the electricity due to missing connection capacities. As for the 
grid connection costs, a shallow costs model is applied. Installation operators only have to cover the 
costs directly related to the actual connection as well as costs for a potentially required line from the 
installation to the nearest point on the grid available for connection.  

In the Netherlands, there is no purchase obligation in place, as the main support scheme is a premium 
tariff. Also, the concept of priority dispatching is not applied until now; yet, a legislative change 
introducing dispatching priority is accounted for July 2011. As for access to the grid, the Dutch system 
provides for guaranteed access. A-synchronous and non-adjustable installations are furthermore 
exempted from the obligation to provide ancillary services. Regarding curtailment, the Dutch system 
differentiates between emergency curtailment and congestion management. Where the former is a rare 
occurrence, the latter was introduced as reaction to shortages of transmission grid capacities and is 
specifically regulated under the Dutch grid code. A bidding system and compensation is foreseen for 
congestion management. In addition, the congestion management scheme even differentiates between 
the various forms of energy generation and gives priority to RES technologies. Moreover, it also 
differentiates between RES technologies and distinguishes RES technologies which are variable and 
those who are potentially able to offer a more constant generation. Furthermore, an amendment to the 
current legislation is expected for July 2011. 

The Dutch Electricity Law 1998 provides for general obligations of grid operator regarding the 
maintenance and the development of the grid; yet, there are no specific objectives as to renewable 
energies and specifically required grid reinforcements or expansions to accommodate further growth 
of these technologies. Grid operators have to provide every other year a seven year statement (KCD) 
on the planned grid developments. In the absence of a centrally produced grid development plan for all 
grid levels in the Netherlands, the sum of these KCDs outlines on the entire Dutch grid system. 
Harmonisation of these plans is ensured through ongoing consultations between the TSO and the 
DSOs. Furthermore, there are additional grid studies of Netbeheer Nederland and the Ministry of 
Economic Affairs, Agriculture and Innovation, which also add further information to the planned grid 
developments and grid investments for the coming years. The costs of the grid development 
investments are borne through a transmission fee, which is distributed based on consumption. 

The Dutch electricity market is well developed with an intraday market and a short gate closure set 
one hour prior to delivery. A key issue for the further development of the electricity market is the 
further integration with neighbouring markets. 

The support scheme “Stimuleringsregeling Duurzame Energieproductie” (SDE) is based on a sliding 
premium that balances the risk of varying electricity prices. RES-E generators need to sell their output 
on the general market and have full balancing responsibility. However, most output is sold under long-
term contracts, so that short-term market signals do not feed through to generators. A major overhaul 
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(SDE+) is currently in the legislative process that will concentrate support on the cheapest RES-E 
technologies. Although this should increase the level of renewable energy output, in terms of market 
integration no major changes are expected.  
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Renewable electricity

This chapter aims at providing a general introduction to the context for the deployment of renewable 
electricity in The Netherlands in terms of 

Current generation mix

A graphical overview of The Netherlands’ electricity generation mix in 2010 is shown in Chart 1. 

Chart 1: Generation Mix - 2008 (%), Source: own

Unlike for most other countries, we refer to the IEA source for 2008, because the ENTSO
for 2010 do not yet differentiate between different fossil fue
dominated by gas (59%) and coal (25 %). The data for other renewables include biomass (3
waste (2.7%). A significant share of wind has been added during the last decade.

The high shares of gas and the high level of interconnection offer favourable 
higher shares of variable renewable generation.

The net generating capacity is provided in Chart 2.
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electricity deployment 

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

Current generation mix and net generating capacity 

A graphical overview of The Netherlands’ electricity generation mix in 2010 is shown in Chart 1. 

(%), Source: own elaboration of IEA energy statistics (IEA 2011). 

Unlike for most other countries, we refer to the IEA source for 2008, because the ENTSO
for 2010 do not yet differentiate between different fossil fuels. Power generation in the Net
dominated by gas (59%) and coal (25 %). The data for other renewables include biomass (3

7%). A significant share of wind has been added during the last decade. 

and the high level of interconnection offer favourable conditions for balancing 
renewable generation. 

The net generating capacity is provided in Chart 2. 
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This chapter aims at providing a general introduction to the context for the deployment of renewable 
electricity production, consumption, and grid operation. 

A graphical overview of The Netherlands’ electricity generation mix in 2010 is shown in Chart 1. \ 
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Chart 2: Net generating capacity - 2010 (
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forecast, but the plan according to the government.

480

22005

INTEGRATION – Country Report Netherlands

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

Electricity consumption 

0, the Netherlands consumed 116.4 TWh (ENTSO-E 2011), i.e. circa 7 MWh per inhabitant. 
This is above the EU average (6.2 MWh per inhabitant) (ENTSO-E 2011, Eurostat 2011
seventh highest consumption per capita in Europe. However, in terms of electricity intensity of the 
economy, in 2010 the Netherlands scored better than most other EU countries, with 

against an EU average of 257.7 (ENTSO-E 2011, Eurostat 2011)

the development of electricity consumption in time (EEA 2010)
the Netherlands grew by circa 2.5% per year from 1990 to 2007, which is higher

provides an indication of The Netherlands’ 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.  
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Chart 3: Electricity consumption and RES-E generation (GWh). Source: own elaboration of The Netherlands’ NREAP 

Even according to the additional efficiency scenario of the Dutch NREAP, the gross final electricity 
consumption is planned to further grow by 10% from 2010 to 2020. According to this scenario, the 
share of RES-E generation over gross final electricity consumption is planned to grow from 8.6% in 
2010 to 37% in 2020. In absolute terms, the RES-E generation is planned to grow from 10.6 TWh in 
2010 to 50.3 TWh in 2020, i.e. an impressive total growth of 373% in a period of ten years. This 
would result in a decrease of consumption from non-renewable generation and/or from net electricity 
imports from 113 TWh in 2010 to 85.5 TWh in 2020.  

The planned 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. 
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Chart 4: RES-E generation (GWh). Source: own elaboration of The Netherlands’ NREAP 

The largest part of the planned growth is expected from wind power, though a significant share is 
expected to come from other renewables, including biomass.  

Natural resources and geographical structure 

The Netherlands dispose of excellent wind resources, both onshore and offshore, while the solar 
resource is less generous, though not negligible particularly in some coastal areas. Significant biomass 
resources can be drawn from agricultural waste, while the forest surface in the Netherlands is small. 
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Figure 1: Map of wind resources at 50 meters above ground level for five different 
topographic conditions: 1) Sheltered terrain, 2) Open plain, 3) At a coast, 4) Open sea and 
5) Hills and ridges (Source:European Wind Atlas Risø National Laboratory 1989) 

  

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 

In the Netherlands, there is only one transmission system operator and 8 distribution grid operators. 
Besides these circumstances, no dominant position of a generator is apparent. 

Transmission System Operators 

The Dutch transmission system operator is TenneT TSO B.V.. The company was formed in 1998 as a 
result of the liberalisation of the Dutch electricity industry. Besides operating the Dutch transmission 
grid, TenneT is also managing parts of the German transmission grid, though it subsidiary TenneT 
TSO GmbH. 

Distribution System Operators 

There are 8 distribution grid operators in the Netherlands: 

1. Cogas Infra & Beheer B.V. 
2. DELTA Netwerkbedrijf B.V. 
3. Enexis B.V. 
4. Alliander N.V. 
5. Endinet Regio Eindhoven B.V. 
6. RENDO Netbeheer B.V. 
7. Stedin B.V. 
8. Westland Infra Netbeheer B.V. 

The size of the operated grids by the above mentioned operators however varies substantially. While 
some are only responsible for very small local networks, others are operating networks over several 
Dutch provinces. An overview on the operated networks by the respective grid operator is made 
available on the Energiekamer website1, being the website of the Dutch regulator. 

 

                                                      
1 
http://www.nma.nl/regulering/energie/elektriciteit/regulering_regionale_netbeheerders/overzicht_netbeheerders_en_ontheffingen/default.asp
x 
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Figure 3: Dutch Transmission grid as of 1 July 2007, TenneT 20302 

 

                                                      
2 A map of the Dutch transmission grid structure in 2011 is available on the TenneT Homepage at: 
http://www.tennet.org/english/tennet/publications/technical_publications/Netkaart/Index.aspx. Due to format constraint this map was not 
introduced to this report. 
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Interconnections, import/export 

The Netherlands is directly interconnected with Germany, Belgium and Norway. A cable to the UK 
started operation in 2011, but this is not yet reflected in the data for 2010 shown below. 

Considering the geographical location and the general high level of integration of the Dutch economy  
within European markets, the degree of opening of the Dutch power system is still relatively low: the 
sum of the electricity import and export reaches only 24.3% of the total electricity consumption. 
However, it must be noted that all countries with higher degrees of opening have a smaller population 
and GDP than the Netherlands. The degree of opening will increase, as the new cable to the UK has 
started functioning in 2011. 

In the sum, the Netherlands was a net importer of electricity in 2010, but this will change if the 
ambitious development of RES-E capacities mentioned in the NREAP will be implemented. 

 

GWh (2010) BE DE NO Total % of consumption 
Export 7392 3072 2347 12811 11.00% 

Import 5318 8942 1329 15589 13.39% 

Net 2074 -5870 1018 -2778 -2.39% 
Total flows 12710 12014 3676 28400 24.39% 

Table 2: Physical exchanges from/to the Netherlands in interconnected operation in 2010 (Source: ENTSO-E 2011) 
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Grid Connection 

Summary  

Generally, there is no formal grid connection procedure defined. Rather, grid operators are offering 
customer made connection solutions; though common elements for all these can be identified. There is 
a general obligation for grid operators to connect energy producing installations; yet, this obligation is 
not specific to RES, but applies to all installations (RES and non-RES) equally. Shortages of available 
grid capacities have to be identified as central barriers for grid integration. Grid operators are not 
allowed to pre-invest anticipating on accelerated development of RES installations and are inevitably 
lagging behind with the adaptation of the grid to the new circumstances.  

Furthermore, grid operators are only generally obliged to expand the grid in regards to the existing 
demand. There is no obligation as to the immediate reinforcement or expansion of the grid in case of 
shortages of grid connection capacities. In addition, there is also no compensation foreseen in case an 
installation is physically able to produce electricity, but cannot feed the electricity due to missing 
connection capacities. 

As for the grid connection costs, a shallow costs model is applied. Installation operators only have to 
cover the costs directly related to the actual connection as well as costs for a potentially required line 
from the installation to the nearest point on the grid available for connection.  

Relevant legal sources 

The legal framework for grid connection is mainly defined by the Law of 2 July 1998 on rules for  
production, transport and supply of electricity (Dutch Electricity Law 1998) (“Wet van 2 juli 1998, 
houdende regels met betrekking tot de productie, het transport en de levering van elektriciteit 
(Elektriciteitswet 1998)”) and the Dutch grid code of 16 February 2011, in accordance with Article 31 
(1) (a) of the Electricity Law 1998 (“Netcode Elektriciteit per 16 februari 2011. Voorwaarden als 
bedoeld in artikel 31, lid 1, sub a van de Elektriciteitswet 1998”). Amendments to the Electricity Law 
1998 as well as to the grid code, which will also have an effect on the regulation on grid connection, 
are expected for July 2011. 

Connection procedures, deadlines, and information management 

In the Netherlands, there is no legally defined grid connection procedure for generation plants (RES or 
non-RES) (Tennet 2011, NWEA 2011, PAWEX 2011); nor is there a differentiation for the connection 
based on size or location (onshore or offshore) (DNBW 2011, Stedin 2011, Agentschap NL 2011). 
Grid operators are rather offering customer-made grid connections (Alliander 2011). Yet, there are 
certain steps, which are not legally defined, but common to the application procedure of all grid 
operators: 
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Generally, installations operators have to request firstly for grid connection to the grid operator. 
Secondly, the grid operator will then provide a base design of the connection, outlining how the 
connection will be implemented. Thirdly, if the applying party agrees to this design, both parties will 
sign a grid connection agreement (connection and transport agreement), which is obligatory before any 
work on the actual grid can start (NWEA 2011, PAWEX 2011). Before 2009, this connection 
agreement had a broader focus than just connection, as it regulated also access to the grid as well as 
usage of the grid. In this regard, the agreement included the grid connection as well as a guarantee for 
transmission of the produced electricity (Tennet 2011). Thus, the grid operator was not only 
contractually obliged to connect the installation to the grid, but was also liable to ensure that all 
produced electricity was transported through the grid. With the new regulation in 2009 (Articles 23 
and 24 of the Electricity Act), there was a decoupling of grid connection and the guarantee for 
transmission. Now, grid operators are able to offer grid connection without the obligation to transmit 
the produced electricity.   Stakeholders also expressed that the agreement is strictly regulated; thus, 
leaving only very little room for negotiation between the parties (NWEA 2011, PAWEX 2011). In this 
regard, the negotiation of the agreement is no barrier for the integration of RES technologies. Lastly, 
the grid operator will plan and implement the required grid works (reinforcement, extension, 
transformer etc.), before the installation is finally connected to the grid and can start feeding electricity 
to the grid. 

The TSO and other stakeholders highlighted that is was foreseen to introduce a formal grid connection 
procedure, also outlining milestones and consequences for new projects. The formal request to the 
regulator for such a procedure was however bypassed by the new regulation, which was introduced by 
government and was originally envisaged to enter into force in July 2011, but was eventually 
postponed (Tennet 2011, DNWB 2011, Stedin 2011, NWEA 2011, PAWEX 2011).  

A central element of this new regulation is the priority dispatch for RES produced electricity (TenneT 
2011), which will be addressed in detail in the grid operation part below. Stakeholders stressed that the 
introduction of congestion management in summer of 2010 as well as the foreseen amendment of the 
congestion management legislation with the connect and manage principle will limit waiting times for 
connection and the principle of “first come first serve” to very rare circumstances (Tennet 2011, 
PAWEX 2011, NWEA 2011, DNWB 2011). Still, shortages of grid transmission capacities remain a 
challenge, also effecting the grid connection of further RES installations (DNWB 2011). 

The circumstance that Dutch grid operators are currently lagging behind with the creation of additional 
grid capacities is simply mainly caused by the fact that there is a mismatch between the lead times of 
newly developed power and the corresponding grid reinforcement/grid expansion. Today RES projects 
are developed in far shorter times than some years ago and installed capacities of the single installation 
are also constantly growing. The barrier is a common phenomenon in a majority of Member States and 
will be even more pressuring with the further raising share of RES-E. 

Generally, grid development procedures are very lengthy due to the long planning process and the 
required time for the actual construction of new lines.  
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Taken actions in other Member States, which are also struggling with this barrier, might be of interest 
to find an approach to improve the current Dutch situation. In Germany, the German government has 
passed several legal reforms in July 2011 to address identifies bottlenecks for the German grid 
development. Central element of the new law is the Grid Acceleration Act, which aims at simplifying 
the existing administrative procedure; thus accelerating the entire grid development process.  

Elements of this new regulation are: The introduction of planning at central Federal level, creating a 
Federal sector plan, the boost of participation and transparency during the development process by 
introducing compensations for municipalities, by participating concerned citizens already at a very 
early stage of planning and development and by increasing campaigning to inform about the necessity 
and the benefits of the further grid development. Furthermore, the new German regulation foresees a 
reduction of the working load for public administration by outsourcing certain tasks to private experts, 
as well as simplifying permission procedures through the harmonisation of the existing processes. 
Finally, the new regulation also calls for the improvement of the regulatory framework.  

The Dutch Ministry of Economic Affairs, Agriculture and Innovation, which is dealing with the issue, 
outlined in this context that the Netherlands have passed the “Rijkscoordinatieregeling” in 2009, 
which aims at coordinating and speeding up procedures for infrastructure projects of national interest 
allowing faster implementation (MEAAI 2011). The law has strong similarities with the above 
outlined German law (MEAAI 2011). In this regard, it is to see what impact the law will have on 
current conditions in the Netherlands. 

As for deadlines in this context, Article 23 (3) of the Electricity Law stipulates that installations have 
to be connected “within a reasonable delay” and “without discrimination”. Furthermore, it is stated 
that the delay is not considered reasonable if an installation is not connected within 18 weeks after the 
request for grid connection. As set out by the third sentence of the same paragraph, however, this 
delay does not apply to installations larger than 10 MVA. For these types of connection, the 
reasonable timeframe is not quantified in any rule or regulation (Energiekamer 2011).  

In this regard, however, a stakeholder pointed out that beside delays set by the Electricity Law there 
are also general public rules that apply (CvE 2011). These general rules (i.e. rules on opposition 
proceedings) may expensively extend delays set out by the Electricity Law (CvE 2011, Energiekamer 
2011). 

 

APPLICATION 
 The plant operator applies for connection to the grid operator. 

 

   

BASE DESIGN 
 The grid operator outlines in a base design how the installation 

will be implemented.  
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CONNECTION AGREEMENT 
 

The grid operator and the RES-E plant operator conclude a 
connection agreement, which is a prerequisite for the start of 
actual grid reinforcement or grid extension works.  
 

   

GRID WORKS 
 The grid operator carries out the required grid reinforcement 

works or grid extensions (incl. transformers).  

   

CONNECTION 
 

The system is connected and can start feeding in electricity. 

Diagram 1: Procedural elements for grid connection (all plant sizes and all grid levels) 

Obligation, legal responsibilities and enforcement of legal rights 

There is a general obligation for grid operators to connect installations to the grid. Yet, this obligation 
is not specific to RES, but addresses all electricity producing installations (RES and non-RES) 
(Energiekamer 2011, Tenet 2011, DNBW 2011). In this regard, Article 23 (1) of the Electricity Law 
sets out that the grid operator is obliged to connect those installations, for which connection is 
requested. Paragraph 2 of the same Article reads that the connection has to be carried out in a non-
discriminatory manner.  

A DSO voiced in this context some frustration and stressed that the above-outlined obligation is 
resulting in conditions where the grid operator has to invest in the grid before having a clear picture of 
the investments of plant operators. Consequently, there are situations where the grid operator makes 
substantial investments in form of grid reinforcements and grid extensions even though the foreseen 
installation is finally not realised; making the investment obsolete (DNBW 2011). 

Generally, a connection obligation is strongly promoting the development and the integration of RES-
E. Yet, if the obligation is of very strict nature, the envisaged positive effect might result in an obstacle 
for market actors, e.g. lost investments of grid operators, which are even disadvantageous, as they tie 
up financial resources. 

It is therefore advised to reform the existing regulation. A new law could still obligate grid operator to 
develop their grids in order to ensure a continuous connection of new RES-E installations; yet, 
installation operators should be enabled to only invest in the grid, if reliable information are available 
on the future location of installation, respectively their capacity sizes. A suitable system could 
introduce milestones for the connection phase of an installation, being defined steps for the 
development/construction of the installation, which have to be fulfilled in a defined period of time. 
Only after a project would have successfully passed a certain step; thus ensuring the construction of 
the installation and the connection to the grid, the grid operator should be obligated to grid 
reinforcement/expansions. Still, such a system would also have to consider long lead times for the grid 
development planning as well as the actual construction of new lines. 
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As for the question on whether the above outlined obligation also includes the obligation for the grid 
operator to reinforce or expand the grid in case of insufficient capacities to connect a specific RES 
installation, the situation is slightly different. As described above, the grid operator is obliged by law 
to conclude a grid usage contract with the installation operator. From an abstract point of view, the 
contract on access to the grid and grid usage between the installation operator and the grid operator 
may also include the installation operator’s entitlement to grid expansion, if this is necessary to 
guarantee access to or usage of the grid (AEON 2010). However, apart from rights deriving from the 
contract, the installation operator is not entitled to grid expansion against the grid operator, if his 
installation cannot be promptly connected due to insufficient grid connection capacities (Alliander 
2011). Instead, the grid operator is only obliged to expand his grid in accordance with the general 
principles, i.e. in specific Article 16 (1) (c) of the Electricity Law. In addition, there is no 
compensation foreseen, if the installation is physically able to produce electricity but cannot feed it to 
the grid due to a missing grid connection (Alliander 2011, Tennet 2011). The TSO underlined, 
however, that grid operators would be keen to find an alternative solution for the connection under 
these conditions in order to satisfy the grid connection request (Tennet 2011). As for the legal 
enforcement of potential claims, stakeholders pointed out that installation operators could take legal 
measures at court; yet, they would have to face very lengthy procedures (up to 6 years) and high costs 
for the procedure (NWEA 2011, PAWEX 2011). Consequently, this approach can only be qualified as 
a theoretical option, as no improvement can be achieved in reasonable time and with reasonable costs. 

In regard to connection refusal, stakeholders stressed that with the foreseen amendment of the 
congestion management regulation, limited capacity will no longer be an argument for the refusal of 
connection, as grid connection will be decoupled from the guarantee to also transmit the produced 
electricity (Tennet 2011, Energiekamer 2011), as also outlined above. The TSO further outlined that 
the only valid reason for refusal of connection would be the integrity of the grid; yet, if the integrity of 
the grid is at stake, the grid operator is obliged to take reinforcement measures anyway (Tennet 2011). 

Costs of grid connection 

The Netherlands are operating on a shallow cost approach, i.e. the installation operator only has to 
cover the costs directly related to the connection of the installation as well as costs for a potentially 
required line between the installation and the nearest point on the grid available for connection 
(TenneT 2011, DNWB 2011, Energiekamer 2011, NWEA 2011, PAWEX 2011, Stedin 201, Alliander 
2011). 

Any deep costs are borne by the grid operator, respectively socialised in the transmission tariffs 
(Energiekamer 2011, TenneT 2011, Stedin 2011, DNWB 2011, NWEA 2011, PAWEX 2011). 
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Barriers identified Solution proposed Detailed 
description 

(Page) Stand Alone Cause Consequence 

 Creation of additional grid 
capacities lagging behind 

 

Shortages of capacity for 
further RES-E 
development 

 

Transposition of good practice examples from other 

Member States (here Germany) to overcome this barrier: 

Introduction of a grid acceleration act, to simplify the 

existing administrative procedure, while accelerating the 

grid development process. Potential element are the 

introduction of a planning at central level, the 

introduction of compensations for municipalities, the 

participation of concerned citizens already at a very early 

stage, the increase of campaigning, the reduction of the 

working load for public administration by outsourcing 

certain tasks to private bodies and experts as well as the 

improvement of the existing regulatory framework. 

18, 19 

 Obligation  to connect 
forces grid operators to 
invest in the grid, even 
without a clear picture of 
the future development  

 

high risk of useless 
investments 

 

Reform of the existing legal framework. Grid operators 

should still be obligated to connect installation; yet 

investments should only be made will a reliable horizon 

of future development; therefore introduction of 

milestone for the connection phase of an installation, 

being defined steps for the development/construction of 

the installation, which have to be fulfilled in a defined 

period of time. Only if the project has reached a pre-

defined milestone, will the grid operator be obligated to 

actually develop the grid. Deadlines for the start of 

development should consider the long lead times for grid 

development planning as well as for the actual 

construction of new lines. 

20 
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Table 3: Connection: Summary of identified barriers and proposed solutions to overcome barriers 
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Grid Operation  

Summary  

In the Netherlands, there is no purchase obligation in place, as the main support scheme is a premium 
tariff. Also, the concept of priority dispatching is not applied until now; yet, a legislative change 
introducing dispatching priority is accounted for July 2011. As for access to the grid, the Dutch system 
provides for guaranteed access. A-synchronous and non-adjustable installations are furthermore 
exempted from the obligation to provide ancillary services. Regarding curtailment, the Dutch system 
differentiates between emergency curtailment and congestion management. Where the former is a rare 
occurrence, the latter was introduced as reaction to shortages of transmission grid capacities and is 
specifically regulated under the Dutch grid code. A bidding system and compensation is foreseen for 
congestion management. In addition, the congestion management scheme even differentiates between 
the various forms of energy generation and gives priority to RES technologies. Moreover, it also 
differentiates between RES technologies and distinguishes RES technologies which are variable and 
those who are potentially able to offer a more constant generation. Furthermore, an amendment to the 
current legislation is expected for July 2011. 

Relevant legal sources 

The legal framework for the operation of the grid with regard to systems for the electricity generation 
from renewable sources to the Dutch grid is mainly regulated by the Law of 2 July 1998 on rules for 
production, transport and supply of electricity (Dutch Electricity Law 1998) (“Wet van 2 juli 1998, 
houdende regels met betrekking tot de productie, het transport en de levering van elektriciteit 
(Elektriciteitswet 1998)”) and the Dutch grid code of 16 February 2011, in accordance with Article 31 
(1) (a) of the Electricity Law 1998 (“Netcode Elektriciteit per 16 februari 2011. Voorwaarden als 
bedoeld in artikel 31, lid 1, sub a van de Elektriciteitswet 1998”). Amendments to the Electricity Law 
1998 as well as to the grid code are expected for July 2011 and will also have an effect on the 
regulation on grid operation of RES installations. 

Obligations, legal responsibilities and enforcement of legal rights 

Generally, the Dutch electricity system is highly liberalised and market-oriented (CvE 2011). No 
purchase obligation is in place; this is not at least due to the fact that the Dutch support scheme is 
based on a premium tariff and not on a feed-in model (Tennet 2011).  

As for priority dispatching, this concept is also not applied at present. Yet, a new law, which 
introduces the “connect and manage principle” with priority dispatching for renewables, has been 
approved by Parliament and was originally envisaged to enter into force in July 2011, but was 
eventually postponed (Alliander 2011, Tennet 2011, Energiekamer 2011). 
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In the Netherlands, RES installations enjoy guaranteed access to the grid. In this regard, the TSO 
outlined that under the Dutch conditions, according to which every installation receives grid access, 
the Government does not see any need for priority access of RES installations to the grid (Tennet 
2011). 

Regarding the potential obligation for RES installations to provide ancillary services, there are special 
exemptions to provide ancillary services for a-synchronous production installations or non-adjustable 
installations (Energiekamer 201, NWEA 2011, PAWEX 2011, Alliander 2011). Yet, voluntary 
ancillary services can be rewarded in bilateral contracts (Energiekamer 2011).  

Grid curtailment 

In the Netherlands, grid curtailment measures may occur in two different forms: congestion 
management, being a “foreseeable” curtailment measure for which an established procedure as well as 
compensation is foreseen and emergency curtailment, taken under emergency circumstances to ensure 
grid stability and grid security: 

As for the latter, under emergency incidents, grid operators have the obligation and the right to take all 
measures necessary to ensure grid stability and grid security (DNBW 2011, Tennet 2001, 
Energiekamer 2011). No compensation is foreseen for these incidents and the grid operator may also 
not differentiate between RES and Non-RES installations (Energiekamer 2011, DNBW 2011). Yet, 
stakeholders underlined that emergency curtailment is a very rare incident in the Netherlands up to 
now (NWEA 2011, PAWEX 2011, DNBW 2011, Tennet 2011, Energiekamer 2011). 

Congestion management was firstly introduced in summer 2010, as a reaction to existing grid capacity 
shortages and the rising number of grid connection requests, especially of RES installations, at the 
time. Prior to the introduction of congestion management and also due to the above-outlined 
obligation to connect installations and to guarantee the transmission of electricity produced from these 
installations, a waiting line was operated. Electricity producers sometimes waited for several years for 
grid capacity to be expanded (Tennet 2011). Congestion management was identified as a means of 
reducing these waiting lines. The Dutch congestion management model is essentially a market 
mechanism to distribute a limited amount of transmission capacity among applicants in case of 
congestion (Tennet 2011). The Dutch grid code in its section 5.1.2 defines a precise procedure for grid 
operators, which they have to follow prior to the actual congestion management.  

In this regard, section 5.1.2.2 of the grid code regulates that the grid operator has to publish every day 
at 2 p.m. the system areas where congestion management is required the following day. With the 
publication of the congestion management areas, the grid operator is also indicating the amounts of 
generation capacities to be curtailed in each specified area; in addition, the grid operator is inviting 
connected installations (producers and consumers) to present their bids for the congestion, i.e. the 
amount of compensation the installations operator wishes to receive per kWh, in case his installation is 
curtailed (NWEA 2011, PAWEX 2011, DNBW 2011). Bidding is open until 4 p.m. of the previous 
day. The grid operator will select the most costs effective bid(s) for curtailment (DNBW 2011). In 
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case of insufficient capacities after the voluntary biddings, the grid operators are entitled to enter into 
mandatory biddings (Energiekamer 2011, DNBW 2011). Selected installations under this mandatory 
procedure will receive compensation to the amount of the highest bid, chosen under the voluntary 
bidding procedure (Tennet 2011). 

Stakeholders highlighted the ongoing discussions on the allocation of costs resulting from the 
compensation of installations, which have been selected for curtailment under the congestion 
management model (DNBW 2011, Energiekamer 2011). In this regard, it was inter alia discussed that 
only “grey producers”, being producers of electricity from conventional, fossil fuelled installations, 
should pay for the costs related to congestion management (DNBW 2011). Yet, in an attempt to 
advance the current discussion and to finally establish congestion management by law as well as the 
accompanying secondary legislation, the Minister of Economic Affairs, Agriculture and Innovation 
has withheld the allocation of costs from the proposal. Whereas all costs from the congestion 
management model are socialized. Under this condition the proposal has been accepted by Parliament 
and the cost allocation discussion is postponed (Energiekamer 2011). 

In addition, the draft version of the new legislation foresees a hierarchy of the various technologies 
used for the electricity production (MEZLI 2011). In this regard, Article 7 in conjunction with Article 
6 (2) of the draft foresees that the grid operator will have to respect a hierarchy, while selecting bids 
offered under a congestion management call. Five categories are identified: non-RES technologies, 
CHP technologies, “storable” RES technologies (i.e. hydro and biomass), technologies burning 
communal waste and using partially RES, and “non-storable” RES technologies (i.e. PV and wind). 
Stakeholders, though, highlighted that the draft law is still under discussion and may be subject to 
further changes (DNBW 2011, Tennet 2011, NWEA 2011, PAWEX 2011). 

In this context, a DSO outlined that at present it is sometimes cheaper to use congestion management 
and to lower the production of (RES) installations than to make large reinforcement and expansion 
investments (Alliander 2011). This is especially true, if one considers that the reinforcement and 
expansion investment is only needed for 10% of the time, being the time of full load in the grid 
(Alliander 2011). In this regard, congestion management is used to address the current shortages of 
transmission capacities, while allowing for a further connection of installation; thus, avoiding any 
bottlenecks already at the connection level. Congestion management is intended to increase the 
possibilities for access to the grid. It is a solution for non structural congested areas. Still, the 
congestion management model is just addressing symptoms, yet not solving the actual root cause for 
the general circumstances, being insufficient transmission capacities. However, each system operator 
already has the obligation under Article 16 (1) of the Electricity Act 1998 to ensure for sufficient 
capacity in its grid (Energiekamer 2011). 

The Dutch congestion management system is, as outlined above, a direct consequence of existing grid 
capacity shortages. The identified barrier could therefore be mitigated with the further creation of 
additional capacities. 

For the time being though, the existing regulation has to be considered as an appropriate instrument to 
handle existing shortages of capacities, while ensuring the connection of new RES-E installations. 
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Positively to highlight, however is the existing prioritisation of the congestion management system; 
the Dutch scheme is not only providing for a prioritisation between conventional and renewable 
installations, but also for a system of prioritisation between the various renewable technologies, 
depending on their degree of adjustability. Such a modern form of differentiation will be more and 
more relevant, with a raising share of RES-E penetration in the grids. 

Regarding the mismatch in lead times of newly developed power versus corresponding grid 
reinforcements or expansion, the good practice examples of other Member States might help reducing 
the impact of the identified barrier. In this regard, a grid acceleration act, similar to the German 
example as described in the connection part, might help to mitigate the issue.  
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Barriers identified Solution proposed Detailed 
description 

(Page) Stand Alone Cause Consequence 

 Mismatch in lead times of 
newly developed power 
versus corresponding grid 
reinforcements/expansions 

 

Capacity shortages Transposition of good practice examples from other 

Member States (here Germany) to overcome this 

barrier: Introduction of a grid acceleration act, to 

simplify the existing administrative procedure, while 

accelerating the grid development process. Potential 

element are the introduction of a planning at central 

level, the introduction of compensations for 

municipalities, the participation of concerned citizens 

already at a very early stage, the increase of 

campaigning, the reduction of the working load for 

public administration by outsourcing certain tasks to 

private bodies and experts as well as the improvement 

of the existing regulatory framework. 
 

28, 18, 27 

 Capacity shortages 

 

Congestion Management 

 

See proposed solution above 27 

 Congestion Management 

 

Potential risk of limited 
grid development 

 

Generally, it is advised to address the root cause for 

congestion management, being insufficient grid 

capacities, which are the result of the delayed grid 

development process. 

However, for the time being the existing Dutch 

regulation has to be identified has an appropriate 

instrument to address the current circumstances; 

especially as the Dutch model is not only prioritizing 

between conventional and renewable installation, but is 

27 
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also providing for a prioritization between the various 

renewable technologies, depending on their degree of 

adjustability.  

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

Summary 

The Dutch Electricity Law 1998 provides for general obligations of grid operator regarding the 
maintenance and the development of the grid; yet, there are no specific objectives as to renewable 
energies and specifically required grid reinforcements or expansions to accommodate further growth 
of these technologies. 

Grid operators have to provide every other year a ten year statement (KCD) on the planned grid 
developments. In the absence of a centrally produced grid development plan for all grid levels in the 
Netherlands, the sum of these KCDs outlines on the entire Dutch grid system. Harmonisation of these 
plans is ensured through ongoing consultations between the TSO and the DSOs. Furthermore, there 
are additional grid studies of Netbeheer Nederland and the Ministry of Economic Affairs, Agriculture 
and Innovation, which also add further information to the planned grid developments and grid 
investments for the coming years. 

The costs of the grid development investments are borne through a transmission fee, which is 
distributed to end consumers only. 

Relevant legal sources 

The development of the Dutch grid is mainly regulated by the Law of 2 July 1998 on the rules for the 
production, the transport and the supply of electricity (Dutch Electricity Law 1998) (“Wet van 2 juli 
1998, houdende regels met betrekking tot de productie, het transport en de levering van elektriciteit 
(Elektriciteitswet 1998)”) and the Dutch grid code of 16 February 2011, in accordance with Article 31 
(1) (a) of the Electricity Law 1998 (“Netcode Elektriciteit per 16 februari 2011. Voorwaarden als 
bedoeld in artikel 31, lid 1, sub a van de Elektriciteitswet 1998”). Amendments to the Electricity Law 
1998 as well as to the grid code are expected for July 2011, which will also have an effect on the 
regulation on grid operation of RES installations. 

Regulatory framework for grid development   

Concerning the regulatory framework for grid development, the Electrcity Law 1998 sets out general 
duties for grid operators (Energiekamer 2011). In this regard, Article 16 (1) of the Electricity Law 
1998 states that the grid operators ensure the operation and the maintenance of the grids managed by 
them. Furthermore, they ensure, in the most effective manner, the safety and reliability of the grids and 
of the transmission of electricity across the grid. According to subsection c of the above-mentioned 
Article the grid operator is especially obliged to construct, repair, replace or extend the grids, while 
considering measures involving renewable electricity, energy efficiency and distributed generation or 
demand control. 
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Yet, stakeholders highlighted that the above-mentioned duties are just of general nature and do not 
specifically define objectives for grid operators concerning renewable energies and the development of 
the grid (Tennet 2011, Alliander 2011, Stedin 2011, DNBW 2011).  

The ambitious RES-E targets of Member State will require for a substantial development of the grid. 
The decentralised character of renewable technologies is a new challenging component to this 
situation. It is therefore highly recommended to introduce RES-E development as an objective for the 
development of the grid; not at least to take their special conditions into account, while planning and 
constructing new lines. 

Generally, grid operators have to provide every two year to the regulator and the government a Quality 
and Capacity Document (KCD), being a ten-year statement on the future development and quality 
target for the grid (Energiekamer 2011, DNBW 2011, Tennet 2011, Stedin 2011, NWEA 2011, 
PAWEX 2011). In the KCD the grid operator is inter alia pointing out existing connection and 
transmission capacities, potential future transmission bottlenecks as well as developments and 
investments to cope with these bottlenecks (NWEA 2011, PAWEX 2011, Energiekamer 2011). 
Furthermore, the grid operator will also outline on the design of electricity lines as well as on corridors 
for these lines (Tennet 2011). As for the harmonisation of plans of DSOs and the TSO, there are 
ongoing coordination consultations between both sides (Agentschap 2011, Tennet 2011). 

For the distribution grid, the consulted DSOs outlined that it is them taking the final decision on the 
priorities of the grid development as well as on the timeline for the development (Alliander 2011, 
DNBW 2011, Stedin 2011). This is also the case for the TSO. However, the TSO outlined for the 
transmission grid that the government in consultation with the regulator and third parties evaluates 
their proposed developments and has insofar to approve the presented development plan (Tennet 
2011).  

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

Regarding the obligations and legal responsibilities of the grid operator in relation to the RES-E 
producer, stakeholders highlighted that there is no specific legal claim for RES producers to request 
grid development in case of insufficient transmission capacities (DNBW 2011, Tennet 2011). 
Furthermore, they stressed that these circumstances are only of theoretical nature, as grid operators are 
obliged under Article 16  (1) of the Electricity Law 1998 to ensure for sufficient capacities, as also 
outlined above (DNBW 2011, Tennet 2011). 

For all consumers and producers, there is the option to signal the regulator that a grid operator is not 
meeting its legal obligations. The regulator than has several enforcement instruments at its disposal, 
for example in case of grid development an injunction to reinforce the grid (DNBW 2011, 
Energiekamer 2011). 
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Regulatory instruments to encourage grid development 

As for regulatory instruments to encourage grid development, the Dutch regulator outlined that RES 
deployment is only considered as a global goal, while regulating tariffs (Energiekamer 2011). The 
Energiekamer further stressed that the central element for the definition of tariffs is the total costs of 
investments needed for the planned developments. Yet, the regulator also stressed that the considered 
investments are not RES specific, but would look at all forms of electricity generation (RES and non-
RES) (Energiekamer 2011). 

Grid development studies and planned improvements 

In the Netherlands, there is no centrally-produced grid development plan, looking comprehensively at 
all grid levels. Rather, there are the before-mentioned ten year statements (KCD) of the various grid 
operators, which outline on the respective grid of each operator. The sum of these plans is outlining on 
the entire Dutch transmission and distribution grid. To ensure harmonisation of the plans, ongoing 
cooperation consultations are taking place between the TSO and the DSOs (Stedin 2011, Alliander 
2011). 

In addition to these plan, the Dutch TSO published in 2008 a vision for 2030, which outlines on 
potential development scenarios as well as on required grid reinforcements and expansions until 2030 
(Agentschap 2011). Furthermore, the visionary document also discusses potential interconnections 
with neighbouring countries and points out on the development of RES, especially on the (large scale) 
offshore wind development of the Netherlands. 
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Figure 4: Dutch transmission grid 2012, Tennet 2030 
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Figure 5: Dutch transmission grid 2030, Tennet 2030 

Stakeholders furthermore highlighted that Netbeheer Nederland, the Dutch association of grid 
operators, has published in February 2010 a study called “net voor de toekomst”, which outlines on 
several scenarios for the future investments of the grid operators (Agentschap 2011, Nedbeheer 
Nederland 2011). As a central message, the report is stressing that careful anticipation of future 
developments is required, as new investments in the grid infrastructure will have to last for 40 to 80 
years; thus, having major influence on future development possibilities (Future Grid 2011). 
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The report has been opened to broad consultations and aims at providing further input to the current 
discussion on future developments of the Dutch grid, while especially also accommodating RES 
technologies and their development (Agentschap 2011, Nedebeer Nederland 2011). 

Furthermore, the Ministry of Economic Affairs, Agriculture and Innovation is obliged to publish every 
four years an energy report. The last reports dates of 10 June 2011 and identified intelligent networks 
as one of the key priorities for the political agenda (Agentschap 2011). The Ministry established a task 
force on intelligent networks in 2008 to address the issue (Agentschap 2011). The task force has 
published an interim report in July 2010 and will publish a final document in June/July 2011 
(Agentschap 2011). The main recommendation of the task force is to build actual demonstration 
project to allow for “real life” experiences; yet, the realisation of demonstration projects waits for 
approval and opening of public tenders (Agentschap 2011).  

Costs 

The investments for the development of the grid are financed through a transmission fee, which is 
distributed to end consumers only (Tennet 2011, Energiekamer 2011, DNBW 2011, NWEA 2011, 
PAWEX 2011, Alliander 2011). Generators do not contribute until now (Tennet 2011, DNWB 2011, 
NWEA 2011, PAWEX 2011). Yet, there are ongoing discussions to raise the g-component (i.e. 
transmission fee for generators), to also include generators to contribute to the financing of grid 
development investments (DNWB 201, Tennet 2011, Energiekamer 2011). A stakeholder though 
expressed some doubts as to the reasonability of raising the g-component, as any costs which the 
generator would have to cover would finally be passed on to the final consumer anyway (DNBW 
2011). If this is the case based on the increasing export of electricity, some of these cost would in the 
end not be borne by local consumers. 
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Barriers identified Solution proposed Detailed 
description 

(Page) Stand Alone Cause Consequence 

 Obligation  to connect 
forces grid operators to 
invest in the grid, even 
without a clear picture of 
the future development  

 

high risk of useless 
investments 

 

Reform of the existing legal framework. Grid operators 

should still be obligated to connect installation; yet 

investments should only be made will a reliable horizon 

of future development; therefore introduction of 

milestone for the connection phase of an installation, 

being defined steps for the development/construction of 

the installation, which have to be fulfilled in a defined 

period of time. Only if the project has reached a pre-

defined milestone, will the grid operator be obligated to 

actually develop the grid. Deadlines for the start of 

development should consider the long lead times for 

grid development planning as well as for the actual 

construction of new lines. 

20 

 Mismatch in lead times of 
newly developed power 
versus corresponding grid 
reinforcements/expansions 

 

Capacity shortages 

 

Transposition of good practice examples from other 

Member States (here Germany) to overcome this 

barrier: Introduction of a grid acceleration act, to 

simplify the existing administrative procedure, while 

accelerating the grid development process. Potential 

element are the introduction of a planning at central 

level, the introduction of compensations for 

municipalities, the participation of concerned citizens 

already at a very early stage, the increase of 

campaigning, the reduction of the working load for 

public administration by outsourcing certain tasks to 

private bodies and experts as well as the improvement 

28, 18, 27 
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of the existing regulatory framework. 
 Capacity shortages Congestion Management See proposed solution above 27 

 Congestion Management 

 

Potential risk of limited 
grid development 

 

Generally, it is advised to address the root cause for 

congestion management, being insufficient grid 

capacities, which are the result of the delayed grid 

development process. 

However, for the time being the existing Dutch 

regulation has to be identified has an appropriate 

instrument to address the current circumstances; 

especially as the Dutch model is not only prioritizing 

between conventional and renewable installation, but is 

also providing for a prioritization between the various 

renewable technologies, depending on their degree of 

adjustability. 

27 

RES no specific objective 
for grid development 

  RES development should become an objective for grid 

development; not at least to accommodate the special 

conditions of the decentralized electricity generation.  

34 

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

Summary 

The Dutch electricity market is well developed with an intraday market and a short gate closure set 
one hour prior to delivery. A key issue for the further development of the electricity market is the 
further integration with neighbouring markets. 

The support scheme “Stimuleringsregeling Duurzame Energieproductie” (SDE) is based on a sliding 
premium that balances the risk of varying electricity prices. RES-E generators need to sell their output 
on the general market and have full balancing responsibility. However, most output is sold under long-
term contracts, so that short-term market signals do not feed through to generators. A major overhaul 
(SDE+) is currently in the legislative process that will concentrate support on the cheapest RES-E 
technologies. However, in terms of market integration no major changes are expected. 

Relevant Legal Sources 

Regulation in generation, transport and sale of electricity is defined by the Electricity Act 
(“Elektriciteitswet 1998”)3, which has been several times amended, with the last amendments on 1st 
January 2011. 

Market Design 

General availability of markets 

Wholesale buyers and sellers of electricity can trade in various markets in the Netherlands. The 
different market places in the wholesale electricity market are:  

• Bilateral market  (forward and spot)  

• Over-the-counter (OTC) market (forward and spot)  

• European Energy Derivatives Exchange (ENDEX) (forward)  

• Amsterdam Power Exchange (APX) (spot)  

• TenneT (balancing)  

                                                      
3 Electricity Act: http://wetten.overheid.nl/BWBR0009755. 
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In the wholesale market, Programme Responsible Parties (PRPs) have to notify the Dutch TSO 
(TenneT) on a daily basis about scheduled trades with other PRPs. All transactions of one PRP taken 
together are called an Energy Programme (E-Programme) . The day-ahead market is operated by APX 
and runs until 11 am prior to the day of delivery. 

Electricity trading on the exchanges has been increasing in recent years. Especially trading in the day-
ahead market increased significantly over the last years, in 2009 by more than seven times from 
4 TWh to 29 TWh (ERGEG 2009). In 2010, the spot and forward trading volume on APX-ENDEX 
was 15 % higher (at 63 TWh) in comparison with 2009. According to Energiekamer (ERGEG 2009), 
the APX day-ahead market provides a representative spot market price. Given this greater liquidity, 
the price sensitivity of additional demand bids is lower than in previous years (APXENDEX 2011). 

An important issue in the Dutch market is the integration with neighbouring markets. According to the 
regulator Energiekamer (ERGEG 2010), it has put substantial effort in recent years in further market 
integration. Back in 2006, the Netherlands coupled its day-ahead-market with the markets in France 
and Belgium (Borggrefe, Neuhoff 2011). In November 2010 this was replaced by the Central Western 
European Market Coupling (CWE), comprising the previous three countries as well as Germany and 
Luxemburg. A cross-border intraday market with the Belgian Belpex exchange was launched in 
February 2011. 

Intraday-market and gate closure 

The intra-day market is also operated by APX and opens at 1 pm on the day ahead. Trading is 
continuous and products are blocks of power for individual quarter hours, one hour or two hour 
periods. The Intraday Market runs until the gate closure which is one hour before delivery (Frontier 
Economics 2010). 

On top of the intraday trading possibilities up to 1 hour before real-time parties have the possibility to 
(re-)balance their portfolio up to real-time e.g. in case of a windmill malfunction or tripping within 
their portfolio. To further increase trading opportunities and hence reduce risk for all market parties, 
ex post trading for balancing has been proposed by the TSO and will decided in the near future (NMA 
2011). 

Accessibility of balancing markets for RES-E  

The TSO TenneT operates the balancing market and is the single-buyer for regulating and reserve 
power (RRP). For producers with a capacity above 60 MW it is compulsory to offer available RRP in 
the form of bids. The offered RRP must meet several requirements, varying from 5 to 100 MW (bid 
size) (Van-der-Veen, De Vries  2009). 

In an analysis of the Dutch balancing market from the perspective of micro generation, Van-der-Veen 
and De Vries.conclude that the Dutch balancing market is functioning well and prices roughly reflect 
the costs of balancing. They also propose to reduce the minimum bid size in the balancing market 
from 5 to 1 MW. Thus, it becomes easier for smaller generators to participate in this market. 
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Support Scheme Design 

General support scheme design 

The Netherlands have different support measures: 

- price regulation (SDE) 

- fiscal regulation mechanisms I& II (Environmental protection tax reduction and EIA 

- subsidies (Programme EOS) 

Sliding feed-in premium - SDE 

In July 2003, a feed-in premium was introduced – the so called MEP premium (“Wet Milieukwaliteit 
ElektriciteitsProductie”). It was a technology-specific premium on top of the market price for power. 
Under this scheme, Dutch RES-E producers received a fixed premium per kWh for ten years. This 
scheme was abolished in 2006, 

In April 2008 the new support mechanism, called SDE (“Stimuleringsregeling Duurzame 
Energieproductie”) came into force. Producers received a premium covering the extra costs on top of 
the wholesale energy price for a period of up to 15 years. Both the level of premium and the duration 
of support vary by technology (Kema 2009). There is no fixed feed-in scheme in place as an 
alternative option for RES-E generators. 

A main difference between the old and the new system is that the SDE premium became a linear 
function of the wholesale electricity price (Kema 2009, Improgres 2010). The premium is adjusted ex 
post on an annual basis depending on the average electricity price. Thus, the fixed premium payment 
has been turned into a sliding premium. It is calculated as the difference between the so called base 
tariff that represents the projected RES-E production costs and the correction tariff that is based on the 
average market price. Both the base tariff and the correction tariff vary by technology. On top of this 
sliding mechanism there is an overall ceiling on the premium payment that becomes binding once the 
market price falls below a level set at two thirds of the projected long term electricity price (basic 
electricity price). 

Compared to the previous fixed premium, RES-E generators are exposed to a lower upside and 
downside risk, as they can expect to receive always at least the base tariff if their generation profile is 
such that it can earn the average electricity price. Therefore, RES-E generators are not exposed to 
fluctuations in the annual average electricity price. At the same time, provided that the base tariff was 
set at the right level, the risk of overspending on RES- E subsidies is eliminated. 

Nevertheless, in principle RES-E generators still have some incentive to react to market signals. If 
they manage to outperform the average electricity price they can increase their revenues. However, the 
scheme does not take into account the technology specific capability of RES-E generators to provide a 
generation profile that corresponds to the average electricity price.  
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Moreover, if – as described by Improges report (2010) – the “output of wind farms is generally sold to 
balancing responsible parties in long-term contracts for a fixed price (often related to the forward 
market)”, RES-E generators do not respond to short-term market signals. This means that the sliding 
premium is first and foremost a mechanism to balance the risk of the overall subsidy payments, rather 
than a mechanism to provide RES-E generators with short-term market signals while maintaining 
investment security. 

Balancing responsibility 

Like all other market participants RES-E generators have to sell their output on the markets and are 
responsible for balancing. There are no separate balancing rules for RES-E. Importantly, the 
calculation of the premium takes into account the costs for settling imbalances. RES-E output that is 
sold under long-term contracts to Balancing Responsible Parties is usually offered at a discount for 
balancing costs (Improgres 2010). 

A new regime SDE+ 

The SDE scheme ended on 31 December 2010. In November 2010, the Dutch government has 
proposed a new approach called SDE+, which is expected to come into force in the second half of 
2011. The new model is currently in the legislative process. 

This new scheme as proposed by the government is quite different in the way it supports different 
technologies. There will be a limited budget available, which will be gradually opened in four phases 
each year (Ministry of Economic Affairs 2011). 

Least expensive technologies can apply first for subsidies. The contribution to be paid as subsidy will 
be increased from phase to phase, thus the cheapest forms of RES is the first to benefit from the 
scheme. More costly projects can apply for higher subsidies but only after the first round of allocation 
and if funding is left available in the annual budget. 

However, like its predecessor, the SDE+ scheme provides a feed-in subsidy covering the difference 
between production costs (annually calculated per technology) and market revenue. The average 
electricity price that provides the starting point for calculating the subsidy will still be established on 
an annual basis. Therefore, in terms of market integration, the approach applied in SDE will remain in 
place. 



RES-INTEGRATION – Country Report Netherlands 
 

 

 
 

51 

Literature and sources  

APXENDEX (2011). Webside APXENDEX. Available at: <www.apxendex.com> (last visit 31 Mai 
2011).  

Borggrefe, Neuhoff (2011): Frieder Borggrefe, Karsten Neuhoff, Balancing and Intraday Market 
Design: Options for Wind Integration. Smart Power Market Project. Climate Policy Initiative, Berlin. 

CEER Public Consultation (2009): Council of European Energy Regulators, Regulatory aspects of the 
integration of wind generation in European electricity markets. Ref: C09-SDE-14-02a. 

Frontier Economics (2010). Study on flexibility in the Dutch and NW European power market in 2020. 
Available at: 
<http://www.energiened.nl/_upload/bestellingen/publicaties/344_Frontier%20study%20report.pdf> 
(last visit 31 Mai 2011) 

ERGEG (2010): European Regulator Group for Electricity & Gas, 2010 National Report of 
Energiekamer to the European Commission. Available at: < http://www.energy-
regulators.eu/portal/page/portal/EER_HOME/EER_PUBLICATIONS/NATIONAL_REPORTS/Natio
nal%20Reporting%202010/NR_En/E10_NR_Netherlands-EN.pdf> (last visit 31 Mai 2011). 

Improgres (2010): Frans Nieuwenhout, Jaap Jansen, Adriaan van der Welle, Luis Olmos, Rafael 
Cossent, Tomás Gómez, Jos Poot, Martijn Bongaerts, David Trebolle, Barbara Doersam, Stefan 
Bofinger, Patrick Lichtner, Norman Gerhardt, Henrik Jacobsen, Stephanie Ropenus, Sascha Schröder, 
Hans Auer, Lukas Weissensteiner, Wolfgang Prüggler, Carlo Obersteiner, Karl Zach: Regulatory 
strategies for selected Member States (Denmark, Germany, Netherlands, Spain, the UK. Available at: 
<http://www.improgres.org/fileadmin/improgres/user/docs/D8_Final.pdf> (last visit 31 Mai 2011). 

Kema (2009): Jitske Burgers, Rob van Ommen, Frits Verheij, System integration of DG - RE systems 
in different EU countries. Available at: < http://www.leonardo-energy.org/webfm_send/2757> (last 
visit 31 Mai 2011). 

Kling et al (2007): W. L. Kling, B. C. Ummels, R. L. Hendriks, Transmission and System Integration 
of Wind Power in the Netherlands, Power Engineering Society General Meeting, 2007. IEEE 

Ministry of Economic Affairs (2011): Letter to Parliament on the opening of the scheme SDE +. 
Available at: 
<http://english.minlnv.nl/portal/page?_pageid=116,1640360&_dad=portal&_schema=PORTAL&p_fil
e_id=2200687> (last visit 31 Mai 2011).  

NMA (2011): Netherlands Competition Authority, Comments on draft report 



RES-INTEGRATION – Country Report Netherlands 
 

 

 
 

52 

RES LEGAL (2011): Bundesministerium für Umwelt, Naturschutz und Reaktorsicherheit (Federal 
Ministry of the Environment, Nature Conversation and Nuclear Saftey), Website on Legal Sources on 
Renewable Energy. Available at: <www.res-legal.eu> (last visit on 15 March 2011). 

Van-der-Veen, De Vries (2009): Reinier A. C. Van der Veen, Laurens J. De Vries, The impact of 
microgeneration upon the Dutch balancing market, Energy Policy 37 (7), pp. 2788–2797. 



RES-INTEGRATION – Country Report Netherlands 
 

 

 
 

53 

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 

Creation of additional grid 
capacities lagging behind  Not 

addressed  

Dutch grid operators are currently only hardly able 

to keep pace with the rapid development of RES-E 

regarding the development of the grid. The resulting 

shortage of grid capacities has to be identified as a 

main barrier of the Dutch system.  A majority of 

identified barriers is related to this aspect and might 

substantially be solved once sufficient capacities are 

made available.  

Obligation  to connect forces grid 
operators to invest in the grid, even 
without a clear picture of the future 
development  

 Not 
addressed  

The legal obligation for grid operators to connect an 

installation, forces grid operators to anticipate 

future request and the location of future installation 

and to invest accordingly in the reinforcement and 

the expansion of their grids, in order to meet their 

obligation. The grid development is at times 

executed even without having a clear picture of the 

actual development, e.g. already submitted 

connection requests of installation operators. This 

situation is resulting in a high risk of lost 

investments, i.e. investments that are finally not 

meeting the real development of RES-E. 

Mismatch in lead times of newly 
developed power versus 
corresponding grid 

 Not 
addressed  

As outlined above, grid operators are not able to 

keep pace with the rapid development of new RES 

installations and the growing capacity sizes of new 

plants, resulting in capacity shortages. 



RES-INTEGRATION – Country Report Netherlands 
 

 

 
 

55 

reinforcements/expansions 

Capacity shortages  Not 
addressed  

See comment for barrier “creation of additional grid 

capacities lagging behind” 

Congestion Management  4.2.6 b) + 
4.2.7. b) No solution proposed 

The introduction of congestion management was a 

mean for Dutch grid operators to ensure their 

compliance with the connection obligation, by 

constantly connecting new RES-E installation, while 

struggling with the limited available grid capacities. 

In this sense, congestion management has to be 

qualified as both, “a blessing and a curse”, meaning 

that it enabled grid operators to guarantee the 

connection of the installation; yet, at the same time 

being forced to curtail installations, if insufficient 

capacities were available.    

It is though positively to highlight that the Dutch 

congestion management scheme is not only 

providing for a prioritisation between conventional 

and renewable installations, but also for a system of 

prioritisation between the various renewable 

technologies, depending on their degree of 

adjustability. Such a modern form of differentiation 

will be more and more relevant, with a raising share 

of RES-E penetration in the grid. 

The Dutch NREAP is addressing the topic of 

congestion management; yet only as a advantage, as 

it enables grid operators to further connect 

installations, even with existing shortages for grid 

capacities. The NREAP however is silent as far as the 

negative aspects of this measure are concerned.   
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RES no specific objective for grid 
development  Not 

addressed  

Grid operators in the Netherlands are generally 

obliged to develop their grids to meet future 

demands, Yet, this obligation is not RES specific, but 

applies to all sources (conventional and renewable) 

equally. 

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

 


