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P r e f a c e

Dear reader,

A glance at a map reveals a simple truth: Geographically speaking, Germany lies in the heart of Europe. Knowing that
annual electricity demand in Germany is the highest in Europe, its generation fleet the largest, and its power system in-
terconnected with ten countries with a total transfer capacity of almost 17 GW, onemaywonder how anyone could claim
that the Energiewende is purely a national endeavour. The opposite is true: German and European energy systems are
heavily intertwined. Whatever happens in Germany has effects on its neighbours and vice versa. It is widely accepted
that enhancing cooperation among European partners would create positive welfare effects for all. Sharing resources and
developing joint regulatory frameworks could, for instance, help achieving system reliability at lower costs and balance
variable power generation across Europe.

Cooperation starts with mutual understanding. So far, the German energy debate has been focused merely on the German
power system, with very little awareness of neighbouring countries. In order to enhance the knowledge basis and pre-
pare the ground for thinking about potential cooperation, Agora Energiewende asked the Regulatory Assistance Project
(RAP) to develop a set of short, standard and readable reports on the power sectors of Germany’s neighbouring countries,
focusing on key features, regulatory frameworks and important political developments. Originally, the country profiles
were supposed to serve internal purposes only. But, as we believe this information could be valuable for others as well, we
decided to publish it and make it accessible to everyone.

This country profile on the Netherlands is the second of a series that will eventually cover twelve countries – including
one on Germany. It is certainly not exhaustive. We rather consider it as work in progress that wewill be reviewing on
a regular basis, checking latest developments, improving the text and adding new aspects. Wewould thus invite every-
one to send us comments and corrections that could be incorporated into the next versions to countryprofile@agora-
energiewende.de.

May this country profile be helpful for your work!

Dr. Patrick Graichen

Executive Director of Agora Energiewende

Markus Steigenberger

Head of European Energy Cooperation of Agora Energiewende
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1 . O v e r v i e w

This report explores the structure of the Dutch power sector.
It looks at the fuel mix, production and consumption, own-
ership andmarket structure, cross-border trade, and energy
policy.

The Netherlands is a major European gas producer and in-
frastructure hub. It also has electricity interconnections
with Belgium, Norway, the United Kingdom, and Germany.
Excellent seaport facilities and abundant cooling water have
attracted significant investments in gas and coal fired gen-
eration, particularly along the coast. Installed capacity has
increased in recent years, and the Netherlands has moved
from being dependent on electricity imports to meet genera-
tion adequacy standards to having a capacity surplus.

The power sector is characterised by a liberalised market
with moderate market concentration. The generationmix
is dominated by natural gas and coal. Renewable power
made up only 4.2 percent of consumption in 2011; however,
the Netherlands has set the goal for 14 percent of energy
consumption to come from renewables (including transport)
by 2020.

The Netherlands’ mid- and long-term energy policies are
focused on developing the mix of resources that will assure
reliable, affordable supply, while recognising the need to
reduce reliance on carbon-intensive resources. The mix
excludes no options. The government supports deployment
of renewables, energy efficiency, and nuclear power, and
depends on biomass co-firing and carbon capture and se-
questration (CCS) to curb carbon emissions from coal and gas
fired generators. To support decarbonisation, the Dutch gov-
ernment has in place a number of policies and programmes.
The Green Deal programme, introduced in 2011, aims to iden-
tify and support sustainable projects, including in the power
sector. There is a premium feed-in-tariff, the Sustainable
Energy Incentive Scheme (SDE), which was put in place in
2008 and revised in 2011 (SDE+). There is no overarching
goal for energy efficiency (EE); however, a combination of
policies and programmes support EE. These include building

performance standards, long-term agreements with indus-
try, and tax incentives.

In September 2012, the National Energy Agreement for Sus-
tainable Growth was reached, which sets energy and climate
policy objectives andmeasures for the period until 2020 /
2023, aiming to put the Netherlands on its way achieve a
sustainable energy system by 2050.

It is important to recognise some of the forward-looking
trends in the Dutch power sector. Between now and 2020,
9 GW of coal and gas fired generation are expected to come
online. Interconnection capacity is expected to grow from
5.2 GW in 2013 to 8.1 GW in 2020. Several more transmis-
sion projects are planned to reinforce the grid due to in-
creased domestic supply and imports, particularly from
northern Germany.

At the same time, there are some uncertainties that may
affect future investment. Chiefly, Dutch gas has not been
competitive onwholesale markets, where German coal and
renewables have set lowmarket prices. Whether this trend
will continue and how it will affect Dutch overcapacity re-
mains an open question.

There is much debate over the direction of Dutch energy
policy in the context of European climate and energy policy,
as well as in the context of regional market integration.
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2 . I n d u s t r y s t r u c t u r e , o w n e r s h i p a n d r e g u l a t i o n

M a i n i n d i c a t o r s T a b l e 1

T o t a l p o p u l a t i o n : 1 6 . 8 m i l l i o n ( 2 0 1 3 )

G D P : 5 9 9 . 3 b i l l i o n E u r o

A v e r a g e e l e c t r i c i t y

c o n s u m p t i o n :

3 3 1 2 k W h p e r a n n u m p e r

h o u s e h o l d ( 2 0 1 2 )

T o t a l c o n s u m p t i o n : 1 1 8 . 6 T W h ( 2 0 1 2 , e s t i m a t e d )

O w n r e s e a r c h

2 . 1 I n d u s t r y s t r u c t u r e

The Dutch power sector is unbundled, with a transmission
system operator (TSO), eight Distribution Service Operators
(DSO), over 25 producers, and 35 electricity retailers. Dutch
law requires ownership unbundling for both transmission
and distribution; however, the law relating to distribution
unbundling has been in question following a 2010 court
decision that ruled that part of the law could not be applied.
The case is being appealed.1

There are in excess of 8million connections in the Nether-
lands, with a total current demand of some 118.6 TWh. Just a
few large companies dominate distribution, production, and
supply, as summarised below.

2 . 2 R e g u l a t i o n

The Authority for Consumers andMarkets (ACM) is respon-
sible for ensuring efficient operation of the electricity sector
and for consumer protection in the Netherlands. The ACM
was established in April 2013 with the merger of three gov-
ernment agencies: the Consumer Authority, the Competition
Authority (NMa) and the Independent Post and Telecommu-
nications Authority (OPTA). The organisation, procedures,
and powers of the new regulator will be set out in detail in

1 ACM (2013), p. 6

O w n e r s h i p o f r e n e w a b l e g e n e r a t i o n i n

t h e N e t h e r l a n d s T a b l e 2

C o m p a n y R e n e w a b l e

C a p a c i t y

R e n e w a b l e

E n e r g y G e n e r -

a t i o n

D e l t a 1 3 5 . 5 M W

( 2 0 1 2 )

–

E . O N 0 M W 0 M W h

G D F S u e z / E l e c t r a b e l 3 6 6 M W

( 2 0 0 9 )

–

I n t e r g e n – –

R W E / E s s e n t 4 , 1 3 3 M W

( 2 0 1 2 )

1 2 . 4 T W h

( 2 0 1 2 )

V a t t e n f a l l / N u o n 4 1 1 M W ( 2 0 1 2 ) 1 , 4 6 4 G W h

( 2 0 1 2 )

D e l t a ( 2 0 1 2 ) , E . o n w e b s i t e ( 2 0 1 3 ) , R W E ( 2 0 1 3 ) , N . V . N u o n E n e r g y 2 0 1 3

a law currently under preparation, which is expected to be-
come effective on 1 January 2014. Until then, the ACMwill
operate on the basis of the original individual mandates of
the three now-merged entities.

The ACM is responsible for ensuring compliance with the
Electricity and Gas Acts, and sets transmission and supply
tariffs. The next tariff levels for the period 2014–2016will
be finalised in 2013.2 The ACM also monitors prices for con-
sumers in order to ensure consumer protection. It is also
active in regional initiatives relating to framework guide-
lines, network codes, and market development.

TheMinistry of Economic Affairs is responsible for for-
mulating energy policy in the Netherlands. This includes
development of a long-term energy strategy as set forth in

2 ACM, (2013b)
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the Dutch Energy Report 2011, renewable energy policy,
and energy efficiency. The ACM is required to advise the
Ministry on formulation of energy policy. TheMinistry is
also responsible for security of supply and the TSO, TenneT,
reports to theMinistry annually on the future outlook for
security. If concerned about future security, theMinistry
has the option of invoking the strategic reserve capacity
mechanism; however, the mechanism has not been utilised
to date.3

2 . 2 . 1 T r a n s p o s i t i o n o f E U e n e r g y p o l i c y

Following the opening of infringement proceedings for non-
transposition in September 2011, the Netherlands has given
notice of full transposition of the Third Package Directives
into national law (July 2012). However, as of February 2013,
infringement procedures for non-communication of trans-
positionmeasures were still open in relation to Directives:
2009/28/EC on the promotion of the use of energy from re-
newable sources, 2010/31/EC on the energy performance
of buildings and 2009/119/EC placing obligations onMem-
ber States to maintain minimum stocks of crude oil and/or
petroleum products.4

3 NMa (2012)
4 European Commission (2013)
5 Hesmondhalgh et al. (2012)

O w n e r s h i p s h a r e o f e l e c t r i c g e n e r a t i o n F i g u r e 1

Vattenfall/
Nuonc- 5650c

MW;c24O

RWE/Essentc
- 5366c MW;c

23OGDFc
Suez/Electra
belc- 5064c
MW;c21O

E.ONc- 1856c
MW;c8O

Deltac- 1440c
MW;c6O

Enecoc- 1070c
MW;c4O

Otherc- 3360c
MW;c14O

T e n n e T ( 2 0 1 1 )

M a r k e t s h a r e o f D u t c h e l e c t r i c i t y c o m p a n i e s T a b l e 3

S e c t o r L e a d i n g c o m p a n i e s C o m b i n e d m a r k e t s h a r e R e m a i n i n g c o m p a n i e s

T r a n s m i s -

s i o n

T e n n e T 1 0 0 p e r c e n t N o n e

D i s t r i b u t i o n

( 8 t o t a l )

L i a n d e r S t e d i n E n e x i s > 9 0 p e r c e n t R e n d o , C o g a s , W e s t l a n d

I n f r a , D e l t a , E n d i n e t –

3 0 , 0 0 0 – 2 1 0 , 0 0 0 c u s t o m e r s
5

G e n e r a t i o n

( ~ 2 5 )

E s s e n t , E . O N , E l e c t r a b e l , N u o n ~ 7 5 p e r c e n t I n t e r g e n , D e l t a , h o r t i c u l t u r e

s e c t o r , i n d u s t r y s e c t o r , o t h e r s
6

R e t a i l

( 3 5 t o t a l )
7

N u o n , E s s e n t , E n e c o ( S t e d i n ) ~ 8 0 p e r c e n t E l e c t r a b e l , G r e e n c h o i c e , N E M ,

O x x i o , o t h e r s
8

6 For more details on ownership shares of generating capacity in the
Netherlands, see RWE (2009).

7 Eurostat (2011)
8 For more details on ownership shares of generating capacity in the

Netherlands, see RWE/Essent (2010), p.19.
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O w n e r s h i p o f e n e r g y c o m p a n i e s i n t h e N e t h e r l a n d s T a b l e 4

S e c t o r C o m p a n i e s O w n e r s h i p

T r a n s m i s s i o n T e n n e T H o l d i n g B . V . ( p a r e n t c o m p a n y o f a l l

T e n n e T s u b s i d i a r i e s )

1 0 0 % o w n e d b y t h e S t a t e o f t h e N e t h e r l a n d s

( M i n i s t r y o f F i n a n c e ) . T h e G o v e r n m e n t i s c o n -

s i d e r i n g t h e p a r t i a l p r i v a t i z a t i o n o f T e n n e T

w i t h a n a n n o u n c e m e n t e x p e c t e d e a r l y i n t h e

f o u r t h q u a r t e r o f 2 0 1 3 .

D i s t r i b u t i o n L i a n d e r

S t e d i n ( E n e c o )

E n e x i s

A l l w h o l l y o w n e d b y D u t c h p r o v i n c e s o r m u n i c -

i p a l i t i e s .

G e n e r a t i o n R W E / E s s e n t E s s e n t i s 1 0 0 % o w n e d b y R W E , w h i c h i s 8 6 %

o w n e d b y i n s t i t u t i o n a l i n v e s t o r s . U n t i l i t s b u y -

o u t b y R W E i n 2 0 0 9 , E s s e n t w a s o w n e d b y 6

D u t c h p r o v i n c e s .

E . O N 1 0 0 % p r i v a t e l y o w n e d . 7 5 % i n s t i t u t i o n a l ; 2 5 %

r e t a i l i n v e s t o r s .

G d f S u e z / E l e c t r a b e l E l e c t r a b e l i s 1 0 0 % o w n e d b y G d F S u e z , w h o s e

o w n e r s h i p i s : 3 6 . 7 % F r e n c h S t a t e ; 4 0 % i n s t i -

t u t i o n a l i n v e s t o r s ; 5 . 1 % G r o u p e B r u x e l l e s L a m -

b e r t ; 1 1 % i n d i v i d u a l s h a r e h o l d e r s

V a t t e n f a l l / N u o n C u r r e n t l y N u o n i s 7 9 % o w n e d b y V a t t e n f a l l ,

w h i c h i n t u r n i s 1 0 0 % o w n e d b y t h e S w e d i s h

S t a t e . T h e r e m a i n i n g 2 1 % o f s h a r e s a r e o w n e d

b y D u t c h p r o v i n c e s a n d m u n i c i p a l i t i e s . V a t t e n -

f a l l p l a n s t o p u r c h a s e t h e r e m a i n i n g s h a r e s b y

2 0 1 5 .

A y a k w a h ( 2 0 1 3 ) , N . V . N u o n , o w n r e s e a r c h

1 1



A g o r a E n e r g i e w e n d e | R e p o r t o n t h e D u t c h p o w e r s y s t e m

D S O – G e o g r a p h i c S e r v i c e A r e a s F i g u r e 2
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3 . E n e r g y p r o d u c t i o n a n d c o n s u m p t i o n

3 . 1 I n s t a l l e d c a p a c i t y

The Netherlands has approximately 31.25 GW of installed ca-
pacity. The power mix is dominated by natural gas, followed
by hard coal and wind. Approximately one third of total in-
stalled thermal capacity is co-generation capacity. There is
very little nuclear and solar capacity.

I n s t a l l e d c a p a c i t y / s h a r e s , 2 0 1 3 F i g u r e 3

Gas
67.1%

HardNcoal
15.6%

Other
6.7%

Wind

onshore
NNNNNNNNNNN6.8%

Wind

offshore
0.7%

Solar
0.3%

Biomass
1.1%

Hydro
0.1%

Nuclear
1.6%

E N T S O - E ( 2 0 1 3 )

3 . 2 P r o d u c t i o n

In 2012, domestic electricity production in the Netherlands
was 102 TWh. Total supply, accounting for domestic produc-
tion, plus imports, minus exports, was 118.6 TWh.9 Domestic
production was nearly 10 percent lower than in 2011. The

9 Statistics Netherlands (2013)

I n s t a l l e d c a p a c i t y , r e n e w a b l e e n e r g y ,

2 0 1 3 F i g u r e 4

Biomass
0.33 GW

11.7%

Wind onshore
2.13 GW

75.5%

Wind offshore
0.23 GW

8.2%

Solar
0.09 GW

3.2%

Hydro
0.04 GW

1.4%

E N T S O - E ( 2 0 1 3 )

reduction was in part due to reduced demand resulting from
the economic recession, but also to an increase in net im-
ports driven bymovements in the cost of primary fuels. Elec-
tricity produced from gas fell by some 10 percent to around
60 percent of total production, while electricity produced by
coal increased by 15 percent.10

Electricity generated from renewable sources increased
overall by about 1 percent in 2012, the lowest increase in the
last half-decade. However, because of the fall in overall pro-

10 vanWezel et al. (2013)
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duction, the share renewable production rose by 1 percent in
2012.

3 . 3 C o n s u m p t i o n

Estimated electricity consumption in 2012was 118.6 TWh
(including transmission and distribution (T&D) losses), hav-
ing fallen from 122 TWh in 2011. Consumption is expected to
rise in the coming years and is forecast to reach 124.7 TWh
and 135 TWh in 2020 and 2028, respectively.11

11 Statistics Netherlands (2013)
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3 . 4 P e a k d e m a n d

The peak demand occurs in the winter period when indus-
trial/commercial and lighting loads overlap at around 18.00
hrs. There is not a particularly strong season-related com-

ponent, with a maximum/minimum demand ratio (ratio
betweenwinter peak and summerminimum demand) of
around 200 percent. Fluctuations in electricity consumption
mostly occur throughout the day.12 A typical winter and
summer peak demand profile is shown in Figure 7.

P e a k d e m a n d ( i n G W ) , 2 0 1 2 – 2 0 2 0 T a b l e 5
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12 NMa (2012b)
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3 . 5 P l a n n e d c o n v e n t i o n a l p o w e r p l a n t s i n t h e

p i p e l i n e

Most new power plants under construction, or that have
been recently commissioned, are gas-fired. There are
three large coal-fired stations expected to be completed
in 2013–2014, Maasvlakte 3&4 and Eemshaven. The total
installed capacity of 3.5 GW is expected to raise the share
of installed coal-fired capacity in the Netherlands from 15
percent to 22 percent of total installed capacity.13

Some 2 GW of gas-fired capacity is expected to commission
by this time. Over the period 2015–2020, 1 further 3.7 GW
of fossil fired plant is expected to be commissioned, giving a
total of 9 GW of new thermal plant commissioning between
2013 and 2020.14

13 Poyry (2013)
14 Poyry (2013)
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4 . I m p o r t s a n d e x p o r t s

Currently, the Netherlands is interconnected with its neigh-
bours Germany, Belgium, Norway and the United Kingdom.
Exports of electricity have increased steadily over recent
years while imports have tended to decline to the point that
the Netherlands came close to having an electrical energy
balance in 2010. Imports increased in 2011 and 2012 how-
ever, matching a decrease in domestic gas-fired generation
output.

The total nominal interconnection capacity is approximately
5.0 GW and is scheduled to increase to 5.9 GW by the end
of 2014 and 8.8 GW by 2020. The biggest planned cross-
border project is the AC Doetinchem-Wesel line, currently in
the preparatory phase.15 The construction of 0.7 GW subsea
cable link with Denmark (Cobra) is under consideration with
a projected commissioning date of 2017.

A v a i l a b l e i n t e r c o n n e c t i o n c a p a c i t y f o r t h e

N e t h e r l a n d s ( i n G W ) T a b l e 6

2 0 1 2 2 0 1 4 2 0 2 0

G e r / B e l 3 . 9 4 . 2 6 . 4

N o r N e d 0 . 7 0 . 7 0 . 7

B r i t N e d 1 . 0 1 . 0 1 . 0

C o b r a 0 . 0 0 . 0 0 . 7

T o t a l 5 . 0 5 . 9 8 . 8

T o t a l ( a f t e r r e d u c t i o n s ) 5 . 2 5 . 5 8 . 1

A C M ( 2 0 1 3 c ) , p . 2 6
1 6

The significant interconnection capacity between the
Netherlands and its neighbours has led to large volumes
of imports and exports, andmarket coupling in the Central-

15 ACM (2013c), p 8
16 In 2012, the interconnection with Belgiumwas 1.7 GW.Most

planned growth in interconnection capacity is expected with Ger-
many.
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West European (CWE) market has led to price convergence
in the region. In recent years, however, prices have begun to
diverge somewhat. The Dutch regulator has expressed con-
cern over the divergence, pointing to other member states’
renewables policies, subsidies for coal-fired generation and
contemplated capacity mechanisms as leading to market
distortion.17 In fact, Dutch gas-fired capacity was less com-
petitive on the spot markets in 2012, as it was often cheaper
to import electricity generated by coal, wind, and solar (Ger-
many) and hydro (Norway).18 According to a recent Poyry
analysis of the Dutch wholesale electricity market, coal and

17 NMa (2013), p. 4
18 NMa (2013), p. 1
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lignite fired plants in Germanymay be the price-setter for
up to 50 percent of the year in the short-term.19

19 Poyry (2013), p. 21

L o o p fl o w s

The shift from nuclear generation to wind and coal in north-
ern Germany can result in loop flows through the Nether-
lands and Belgium to the demand centres in the South, which
under current regulations andmarket rules, may reduce the
interconnector capacity available for normal cross border
trade. As a solution to these problems, the Netherlands Au-
thority for Consumers andMarkets supports the completion
of the Europeanmarket integration process, an end to dis-
ruptive market interventions and the rapid integration of
renewables into the electricity market.20

20 ACM (2013a)
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5 . E l e c t r i c i t y m a r k e t

5 . 1 W h o l e s a l e m a r k e t , p r i c e s a n d l i q u i d i t y

5 . 1 . 1 E l e c t r i c i t y m a r k e t d e s i g n

The Dutch electricity market conforms to the typical lib-
eralisedWest-Europeanmodel with parties able to trade
bilaterally via brokers using “over the counter” standard
contracts, or via power exchange platforms such as the Ams-
terdam Power Exchange (APX).

Trading takes place in the forward, day-ahead spot and
intra-day time frames up until gate closure, which occurs
up to one hour before real-time. At this point, the System
Operator (TenneT) assumes responsibility for achieving a
final energy balance for each trading period and ensuring
that power flows resulting from the trading process do not
exceed the physical capabilities of the grid. Balancing is
discussed in Section 6. of this report.

W h o l e s a l e e n e r g y t r a d i n g b y m a r k e t T a b l e 8

V o l u m e o f

e n e r g y t r a d e d

B i l a t e r a l c o n t r a c t s 2 0 %

O T C m a r k e t 6 0 %

P o w e r e x c h a n g e ( A P X - E N D E X ) 2 0 %

N M a ( 2 0 1 2 b )

The Dutch electricity market is an “energy only” market with
no explicit reward for capacity other than in the reserve
markets. However, a “strategic reserve” mechanism, some-
times referred to as the “safety net” was developed in 2004
following a period of high temperatures which reduced gen-
eration capacity due to high cooling water temperatures and
which also increased demand. To date, there has been no
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need to implement the mechanism and the increasing gener-
ation surpluses forecast for the coming years would seem to
make the prospect unlikely.21

The wholesale electricity market was deemed to be “moder-
ately concentrated” by the European Commission in 2011,22

with a HHI index23 for capacity of 1433. Market liquidity
was 33.1 percent in 2011, measured as the annual traded vol-
ume of day-ahead power to gross electricity consumption.

21 Regulatory Commission for Electricity and Gas (2012)
22 European Commission (2011)
23 The Herfindal-Hirschman Index (HHI) is defined as the sum of the

squares of the percentage market share of eachmarket participant.
The Index can range in value from 0 to 10,000, the higher the index
the more concentrated the market. Amarket with an HHI of less
than 1000 is generally considered competitive, a market with an
HHI in the range 1000–1800would be considered as moderately
concentrated, while a market with an index above 1800would be
considered highly concentrated.

5 . 1 . 2 M a r k e t l i q u i d i t y

The Dutch electricity market is well integrated with its
neighbours, with day-ahead market coupling being achieved
as part of the CWE-Region in 2010 and, more recently with
Great Britain with the commissioning of the BritNed HVDC
link. The creation of the NorthWest Europe (NWE) region
though the integration of the CWE, Nordic and GB/Irish re-
gions, and its role in piloting the day-aheadmarket coupling
methodology, places the Dutch electricity market in the van-
guard of the Europeanmarket integration process.

The Dutch electricity market has been coupled with day-
aheadmarkets in Belgium and France, Germany, and Nor-
way. In 2011, price convergence occurred 70 percent of the
time between the Netherlands and Belgium, almost 90 per-
cent of the timewith Germany, and about 7 percent of the
timewith Norway. Because of congestion on the intercon-
nectors, day-ahead prices in the remaining hours did not
converge further. As noted earlier, prices divergedmore as
of 2012. In 2013, the Dutch average day-ahead price was 14
euros/MWh higher than its German equivalent.

2 2
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The bulk of transactions in the Dutchwholesale power mar-
ket involve annual contracts. It is worth noting that there
was a significant drop in annual contracts on the Dutch
market in 2011. This was primarily attributed to a shift in
forward products to Germany.24

D i s t r i b u t i o n o f v o l u m e s p e r p r o d u c t F i g u r e 1 2

Within day/ Day ahead

Week Month Year

Quarter

500

400

300

200

100

0
2009 2010 2011

N M a ( 2 0 1 2 b ) , p . 2 5

The ACM is also looking forward at further market coupling
initiatives. A flow-based system that takes into account
the flow patterns of electricity in the network, potentially
freeing up additional capacity, is expected to launch in 2014.
The Regulator is also aiming for an increased liquid cross-
border intra-daymarket. Lastly, ACM is participating in
discussions regarding division into price zones for Europe
that are based on geographical regions with limited or no

24 NMa (2012b), p. 25

congestion, rather than based on political borders.25

5 . 2 T h e r e t a i l m a r k e t

In 2011, the industrial sector accounted for about 36 percent
of all electricity consumed in the Netherlands, and the res-
idential sector consumed about 62 percent of all electricity.
The transport sector accounted for the remainder of electric-
ity consumption.26

Supply tariffs are not regulated in the Netherlands. There is
however a form of tariff surveillance with regard to the retail
energymarket. Suppliers are required to submit all tariff
proposals to ACM, whowill check the reasonableness of
the proposals. ACM has the authority to regulate consumer
prices if thought to be excessive, although this power has yet
to be used.

25 NMa (2012b), p. 4
26 Eurostat (2013)
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Since July 2004, 65 percent of retail consumers have either
switched suppliers or contracts. The annual switch rate for
small consumers has, for the past few years, hovered around
10 percent. In 2011, 9.7 percent of all small-scale electricity
users switched supplier. The HHI index for electricity was
2,338 in 2012.27

5 . 2 . 1 B r e a k d o w n o f e l e c t r i c i t y b i l l

Figure 14 reflects the charges on a typical residential elec-
tricity bill. As of 31 December 2012 households paid on av-
erage EUR 1,024 a year for electricity. Average annual costs
have declined somewhat, while electricity and gas consump-
tion have remained relatively stable in recent years.

27 ACM (2013c), p. 22

B r e a k d o w n o f h o u s e h o l d e l e c t r i c i t y b i l l

( i n E U R p e r y e a r ) F i g u r e 1 4
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B a s e d o n s a m p l e e l e c t r i c i t y b i l l , A C M ( 2 0 1 3 c ) , p . 2 1 .
2 8

5 . 3 A l l o c a t o n o f g r i d c o s t s

Customers connected to the Dutch transmission system are
charged on the basis of three tariffs: a connection tariff, a
transport tariff and a system services tariff.

The connection tariff covers the initial capital costs of con-
necting to the transmission system and an ongoing main-
tenance charge. For larger connections, the charge is cus-
tomised, i.e. it is connection-specific, and therefore has a
locational element. It is, however, shallow in nature with

28 Typical VAT for residential user is between 19 percent and 21 per-
cent, though it can varymore depending on usage volume.

2 4
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only the unique costs of connecting to the transmission sys-
tem included in the customer charge.

The transport tariff is split into two parts, a non-
transmission tariff that covers administrative and billing
costs, and a transmission tariff that covers the costs
associated with the provision andmaintenance of the trans-
mission system. The charge is capacity based, i.e. it consists
of a unit price per kW, but is sensitive to the number of hours
during which the connected party uses the transmission
system. The transmission tariff, which is a uniform or
“postage stamp” charge, applies to load and not to generation.

The system services tariff covers the internal costs incurred
by TenneT in operating the system, including regulating and
reserve capacity, voltage control and black start. The system
service charge is levied on load and not generation. Sup-
pliers are responsible for communication with and billing
Dutch domestic consumers, and both transmission and
distribution network charges are allocated to consumers
through their energy bill.

2 5
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6 . E l e c t r i c i t y b a l a n c i n g / r e s e r v e m a r k e t s

Energy balancing arrangements in the Netherlands have
three main elements: programme responsibility, the single-
buyer market for regulating and reserve power (RRP), and
the imbalance settlement process.29

In order to utilise the electricity network, all electricity pro-
ducers or suppliers must be recognised as a Programme
Responsible Party (PRP). TenneT uses information provided
by PRPs to balance production and demand. It then procures
the necessary balancing energy in the form of Secondary
Control Reserve (SCR) power and Tertiary Control Reserve
(TCR) power through a combination of annual and daily auc-
tions. There is no obligation to provide SCR or TCR. 300MW
of “base” SCR is contracted annually. SCR is procured both
via contracts negotiated bilaterally and bids into a secondary
reserve price merit order or ladder.

29 Programme responsibility is defined by the Dutch Electricity act
(2007), while the rules for RRP and imbalance settlement are set
out in the Grid and System Codes, which form part of secondary
legislation.

Similarly, 300MWof TCR (load shedding) is contracted
annually with energy volume again procured on a settlement
period bid and offer basis. The technical requirements of
SCR and TCR, together with Primary Control reserve (PCR),
which is used to contain frequency deviations, is described
below.

Reserve and regulating power is primarily provided by
fossil-fired generation, including co-fired generation us-
ing biomass. Demand also participates in the balancing pro-
cess, with all connected parties in excess of 60MW (both
generation and demand) obliged to offer available regulating
capability.

A high level comparison of the Dutch balancing arrange-
ments with those of Germany is given in Appendix A.

E l e c t r i c i t y b a l a n c i n g / r e s e r v e m a r k e t s T a b l e 9

P r i m a r y c o n t r o l r e s e r v e p o w e r S e c o n d a r y c o n t r o l r e s e r v e

p o w e r

T e r t i a r y c o n t r o l r e s e r v e

p o w e r

D e l i v e r e d a u t o m a t i c a l l y v i a g o v e r n o r r e -

s p o n s e / l o a d f r e q u e n c y c o n t r o l ( L F C ) i n o r d e r

t o c o n t a i n f r e q u e n c y d e v i a t i o n s w i t h i n p r e -

s c r i b e d l i m i t s .

P C R n e e d s t o b e f u l l y a c t i v a t e d w i t h i n 3 0 s e c -

o n d s . A s o f J a n u a r y 2 0 1 4 , t h e m a n d a t o r y

r e s e r v a t i o n o f P C R c e a s e d t o e x i s t a n d T e n -

n e T p r o c u r e s P C R b y m e a n s o f a m a r k e t b a s e d

a u c t i o n .

A n a u t o m a t i c a l l y c a l l e d s e r -

v i c e w h i c h i s t o b e a v a i l a b l e

w i t h i n 5 m i n u t e s a n d m a i n -

t a i n e d f o r 1 5 m i n u t e s . T h e

s e r v i c e i s u s e d t o r e p l a c e P C R

a n d r e s t o r e f r e q u e n c y t o i t s

n o m i n a l l e v e l .

A m a n u a l l y d i s p a t c h e d r e -

s e r v e p r o d u c t , w h i c h n e e d s

t o b e f u l l y a v a i l a b l e a f t e r

1 5 m i n u t e s a n d m a i n t a i n e d

f o r 4 h o u r s .

F r o n t i e r E c o n o m i c s ( 2 0 1 1 ) a n d T e n n e T ( 2 0 1 1 )
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7 . D e c a r b o n i s a t i o n

Under the EU Emissions Trading System (ETS) Directive, the
Netherlands is part of the EU-wide cap requiring covered
sectors in the EU to cut GHG emissions 21 percent below
2005 levels by 2020. Furthermore, under the Effort Sharing
Decision, the Netherlands is expected to reduce emissions
in non-ETS sectors 16 percent compared to 2005 levels by
2020.30 The latest policy documents describing the Dutch
climate and energy policy are the Dutch Energy Report 2011,
the Climate Letter 2050, also published in 2011, and the
National Energy Agreement for Sustainable Growth (“En-
ergieakkoord voor duurzame groei”), which was reached in
September 2012. Both the Dutch climate mitigation strat-
egy and long-term energy strategy are based on four areas
of activity: reducing demand for energy, biomass, CCS, and
CO2-free electricity (including nuclear).31 The Government
aims to reduce dependence on fossil fuels while maintaining
a strong energy sector that is both reliable and affordable to
customers. According to the Dutch Energy Report 2011, “[a]ll
forms of safe and reliable grey and green energy options are
essential to achieve this.” CCS plays a central role here, as
natural gas is part of the long-term strategy. TheMinistry
for Infrastructure and the Environment has commissioned
several scenario studies to identify decarbonisation path-
ways.

The energy and climate strategies include several specific
strategies for biomass, nuclear power, and European-level
action. The Dutch Energy Report calls for mandatory co-
firing of biomass in coal-fired power plants, thoughwhether
such a requirement will materialise is unclear given recent
plans to mothball old coal-fired power plants built in the

30 The EU-wide GHG target calls for a 20 percent reduction in GHGs
from 1990 levels by 2020. The EU Emissions Trading Scheme (ETS),
which covers about 45 percent of total GHG emissions, requires
covered sectors to cut GHG emissions 21 percent below 2005 levels
by 2020.There are no national targets under the ETS; however,
the Effort Sharing Decision does set national targets for non-ETS
sectors.

31 Ros et al. (2011)

1980s.32 The energy strategy also calls for construction of
nuclear power plants, though it is important to note that
plans to build a nuclear power plant stalled in 2012 due to
difficulties securing financing.33 Other priorities of a low-
carbon pathway include investing in a sound European
energymarket and promotion of cross-border energy flows.

The recent National Energy Agreement for Sustainable
Growth sets policy objectives andmeasures to achieve the
Dutch energy and climate target in the context of the EU’s
2020 goals (as well as some domestic targets for 2023). Ten
basic components are listed in the Energy Agreement to,
amongst others, reach a share of renewables in the energy
mix of 16 percent by 2023, and achieve final energy savings
of 1.5 percent p.a. Concrete renewables deployment targets
comprise a wind onshore capacity of 6000MW in 2020 and
4450MWofwind offshore in 2023. A review of the Energy
Agreement will take place in 2016, which could also include
the assessment of potential additional measures.

32 ArgusMedia (2013)
33 van Tartwijk (2012)
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8 . R e n e w a b l e e n e r g y

Under the Renewable Energy Directive, the Netherlands
must achieve a renewable energy share of gross energy
consumption of 14 percent by 2020, including at least 10
percent renewable energy in final consumption of energy
in transport by 2020. In 2011, the share of gross final con-
sumption of renewable energy in the Netherlands was 4.3
percent. The share of installed renewables capacity in the
power sector was 9.0 percent in 2013. It is not clear whether
the Netherlands will be able to meet its 2020 target if it con-
tinues with its current policies.34

There are several mechanisms supporting renewable energy
in the Netherlands, including:

→ The Sustainable Energy Incentive Scheme Plus (SDE+)
→ Green Deal programme
→ Tax incentives
→ Guarantees of origin

8 . 1 S D E +

SDE+ is the primary renewable support mechanism in the
Netherlands.35 Like its predecessor the SDE, the SDE+ is a
premium feed-in tariff. It provides producers of renewable
energywith a subsidy payment up to a maximum prede-
termined strike price, on top of the returns the producer
receives from the wholesale market. The subsidy is broadly
equivalent to the difference between the average price of
renewable energy (referred to as the “correction amount”)
and the average price of conventional energy (referred to
as the “base amount”) and will be paid for 5, 12, or 15 years
depending on the technology.

The subsidy that a renewable energy producer will receive is

34 Rabobank (2012)
35 The SDE+ is an amendment of the previous Sustainable Energy In-

centive Scheme (SDE) which was introduced in 2008. It is expected
to be extended to 2020. (Poyry (2013), p. 23)

determined by the following formula:

(base amount −base energy price) ×

×subsidy period ×nominal capacity ×

×(maximum) full load hours per year.

Themaximum full load hours per year are the maximum
number of hours for which a given technology is eligible to
receive the feed-in premium. If the expectation is that the
production installation will produce less than the nominal
capacity ×maximum number of full load hours, the decision
and the budget claim are adapted in line with actual produc-
tion over the subsidy period.36

An annual budget ceiling is set for all renewable categories
together. For 2013, a total of EUR 3 billion has beenmade
available for SDE+, a significant increase over the EUR 1.7
billion available in 2012.

The SDE covers:

→ renewable electricity
→ renewable (bio)gas fed into the Dutch natural gas network
→ renewable heat or a combination of renewable heat and

electricity (i.e., combined heat and power, CHP)

It does not cover small-scale photovoltaics, offshore wind,
hydro power, and osmosis.37

The SDE+ has been introduced in phases, with each phase
open for tender bids with a higher subsidy amount than the

36 Ministry of Economic Affairs (2012)
37 Under the previous SDE scheme a subsidy tender procedure for

offshore windwas initiated, leading to support for three projects
with a combined capacity of 875MW. These projects are now un-
der construction. There are no similar arrangements under the
amended scheme and, although offshore wind projects can compete
against other renewable technologies under a “free category,” it is
unlikely that future offshore projects would be granted a subsidy
given current technology costs.
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previous phase in order to encourage bidders to submit the
lowest tender prices. A “first-come-first-served” approach
favours established renewable technologies and is consis-
tent with the Government’s aim of its renewable obligations
at minimum costs. Table 10 provides base subsidy amounts
for 2012 for several renewable technologies, along with max-
imum subsidy period (years), maximum number of full load
hours, and the period within which a generator has to begin
producing energy (latest period of bringing into use).

8 . 2 G r e e n D e a l p r o g r a m m e

The Green Deal programmewas introduced in 2011 with the
aim of identifying sustainable projects (not only energy) that
would benefit from streamlined planning and permitting pro-
cesses and public-private funding. Some 150 projects have
been identified to date, ranging from large-scale geother-
mal research projects, industrial heat utilisation projects, to
smaller biomass projects in the horticultural industry.

8 . 3 T a x e s

A number of tax incentive schemes for smaller sustainable
projects also exist. The Random of Depreciation of Environ-
mental Investments (Vamil), Energy Investment Allowance
(EIA) and Environmental Investment Allowance (MIA) to-
gether provided 276million Euro of additional support by
allowing investors in sustainable assets (including energy)
to deduct up to 41.5 percent from their taxable profits.38 It is
also worth noting that electricity generated for solar for own
use is exempt from energy taxes.

38 For more on RES in the Netherlands, see: Government of the
Netherlands and Centraal Bureau voor de Statistiek (2012); see
also http://english.agentschapnl.nl/subsidies-programmes/mia-
vamil/about.
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9 . E n e r g y e ffi c i e n c y

Energy efficiency policy in the Netherlands consists of a
number of individual policies and programmes. There is no
overarching national energy efficiency policy or target.39

Rather, on a high-level, energy efficiency is expected to
be realised as a part of the broader goal of achieving cost-
effective GHG emissions reductions and increasing the
share of renewable energy in the economy. It is unclear how
the Netherlands will implement the Energy Efficiency Direc-
tive (EED). It has not yet set an indicative national target for
energy savings to 2020, due April 2013 under the EED.

Themain energy efficiency policies in place in the Nether-
lands include a combination of sector-specific and cross-
cutting measures, among them:

→ Building performance standards for new and existing
buildings in the residential and tertiary sectors.

→ Long-term EE agreementswith industry to achieve en-
ergy savings over time. Over the period 1989–2000 an
average efficiency saving of 22.3 percent was achieved.
The current agreements run to 2020, and include agree-
ments between the central government and large- and
medium- sized companies, the services sector, and the
agricultural sector.

→ Green deals, covering every sector. The Dutch Govern-
ment began its “Green Deal” programme in 2011. The
idea is to support energy saving and renewable energy
projects that, without support, may not get off the ground.
Projects in every sector are eligible to apply. TheMinistry
of Economic Affairs evaluates submissions.40

→ Energy tax, levied on electricity and gas consumption,
and covering all sectors, introduced 1 January 1996 as
“Regulating Energy Tax”. Large energy consumers pay

39 The previous government had set a goal of 2 percent incremental
annual improvement in EE between 2011 and 2020. However, the
government that entered in 2010 did not set a national EE target.
(ECN (2012), p. 8)

40 Government of the Netherlands

a lower level of tax.41 The tax is charged by the energy
supplier. The income from the energy tax is fed back to
the taxpayer throughmeasures such as reduced wage and
income tax.

→ Energy investment allowance, which enables companies
to deduct 41.5 percent of the investment amount for in-
vestments in EE equipment from their taxable profits.
Eligible equipment is listed by the government, and as a
general rule must be more efficient than available conven-
tional equipment. The list is updated annually.42

41 Second NEEAP, Ministry of Economic Affairs (2011), p. 31
42 Ministry of Economic Affairs (2011), p. 33
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1 0 . G r i d i n f r a s t r u c t u r e a n d r e l i a b i l i t y

1 0 . 1 G e n e r a t i o n a d e q u a c y s t a n d a r d

Until 2009, the Netherlands had insufficient domestic gen-
eration capacity to meet its generation adequacy standard
of LOLE (Loss of Load Expectation) four hours per annum
andwas therefore dependent on energy imports to maintain
security. However, with the increase in generation capacity
since that time, the Netherlands has moved into capacity
surplus and this trend seems likely to continue over the com-
ing years with an additional 9 GW of generation capacity
scheduled to commission by 2020. Net imports of energy
declined with the growth in domestic generation capacity,
however movements in gas and coal prices together with the
increasing availability of renewable energy from neighbour-
ing countries has caused net electricity imports to increase

in recent years.

Over recent years, decommissioning of existing generation
capacity and the commissioning of new plants has seen a
steadymigration of capacity towards the coastal produc-
tion areas designated by the Electricity Supply structure
Plan (SEVIII), which are well served in terms of access to
sea ports and cooling water. This, together with increased
imports from northern Germany, has resulted in the need
to reinforce the transmission system. In addition to the
Doetinchem-Wesel interconnector with Germany, major
transmission projects currently under development in-
clude the Doetinchem-Niederrhein, Eemshaven-Diemen,
Borssele-Geertruidenberg, andMaasvlakte-Beverwijk 380
kV circuits.

P r o d u c t i o n , s u p p l y a n d n e t i m p o r t s F i g u r e 1 5
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1 0 . 2 C u r r e n t S A I D I

The Netherlands has historically seen high levels of distri-
bution system reliability, probably in part due to the lack of
very rural regions and the fact that almost all the low- and
medium- voltage network, together with around 40 percent
of the high-voltage network, is undergrounded. The number
of minutes lost due to unplanned transmission and distribu-
tion outages (SAIDI) has averaged around 29minutes per

year during the last decade, with an average frequency of
around 0.34 incidents per year (SAIFI) and an average dura-
tion of around 85minutes (CAIFI). A comparison of average
SAIDI with neighbouring countries is shown in Figure 16.

1 0 . 3 S m a r t m e t e r i n g

The introduction of smart meters in the Netherlands was
first envisaged in 2006, with the aim of smoothing the

S A I D I – U n p l a n n e d i n t e r r u p t i o n s i n c l u d i n g a l l e v e n t s F i g u r e 1 6
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introduction of a competitive retail market.43 The introduc-
tion was also a consequence of the compulsory introduc-
tion of the Energy Efficiency Directive, which prescribes
that end users have energymeters that provide informa-
tion about actual use.44 Concerns over privacy issues de-
layed legislation underpinning the introduction of smart
meters. Legislation finally passed into Dutch law in 2008
with amendments that required consumer consent for the
transfer of energy consumption readings and ensured that
the acceptance of a smart meter would no longer be compul-
sory. The roll-out of smart meters began in January 2012 for
a range of customers andmost SMEs (SmartMetering En-
tities), and it is expected that, from 2014, DSOswill become
required by law to offer smart meters to all customers.45

Customers in the Netherlands have the choice of not ac-
cepting a smart meter, or accepting a meter that can be ad-
ministratively shut downwithout penalty, a meter with a
restricted functionality or a fully-functional smart meter.
The voluntary nature of smart meter introduction in the
Netherlands introduces a possible conflict with EU Direc-
tives 2009/72/EC and 2009/73/EC, which require an 80
percent roll out if the cost benefit analysis for a member
state is positive.

The results of a large smart meter feedback research pro-
gramme involving over 30,000 households is to be presented
to theMinistry of Economic Affairs in the second half of
2013.

43 Parliamentary Documents Second Chamber (2005/06), 28 982, No.
51

44 Directive 2006/32/EC. See supra s. 2.1. The Directive had to be
implemented by 17May 2008.

45 CEER (2012b)
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1 1 . A p p e n d i x

C o m p a r i s o n o f D u t c h a n d G e r m a n b a l a n c i n g

a r r a n g e m e n t s

Although conforming to ENTSO-E (formally UCTE) proto-
cols and specifications, differences in both technical re-
quirements and process design can be observed between the
Dutch and German imbalance management systems.

Energy imbalances occur due to imperfections in the energy
market outcome due to market participants incorrectly fore-
casting generation availability or demand and/or because
of unforeseen circumstances following energymarket clo-
sure, i.e. generating plant failures. Imbalance management
involves the utilisation of both contracted Secondary Con-
trol reserve (SCR) and Tertiary Control Reserve (TCR) and, in
the Netherlands, balancing bids and offers made bymarket
participants.

Table 11 focuses on the procurement and utilisation of SCR
and TCR together with basic balancing market design, and
highlights some high-level differences between Dutch and
German practise. The procurement of Primary Control Re-
serve (PCR), whose role is the containment of sudden fre-
quency deviations rather than resolving energy imbalances
as such, is not discussed.

However, it is worth to point out that as of January 2014,
the Dutch TSO TenneT procures PCR via a weekly tender
where reserve providers receive a capacity remuneration.
In fact, parts of the Dutch PCR needs are acquired through a
common Dutch/German auction platformwhere both Dutch
and German reserve providers can participate.

As can be seen, there are some significant differences in bal-
ancing market design. In the Netherlands, activated control
energy volumes are paid at marginal price while in Ger-
many activated control energy volumes are paid at bid. In
Germany, imbalance prices reflect the average cost of all ac-
tivated energy volume, while in the Netherlands imbalance
energy prices reflect the marginal cost of activated energy
actions. The Dutchmodel, where imbalance prices reflect
the actual costs of balancing actions, balancing revenues
shout net to zero except when the incentive component is
activated. In the Germanmodel, non-zero revenues arise.

In the Dutch balancing model, the publication of Control
Area market length and imbalance prices in near real-time
gives market participants the opportunity to voluntarily
contribute to the TSO’s efforts in maintaining an energy
balance. This so-called “passive” contribution is believed
to result in a substantial reduction in the need for control
energy.46

46 For a more detailed analysis of the differences between the Dutch
and German balancing arrangements, see TenneT (2011).
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I m b a l a n c e m a r k e t c h a r a c t e r i s t i c s T a b l e 1 1

N e t h e r l a n d s G e r m a n y

S e c o n d a r y c o n t r o l

r e s e r v e

A n n u a l t e n d e r f o r 3 0 0 M W o f b a s e c a p a c i t y

s u p p l e m e n t e d b y d a i l y e n e r g y b i d s f o r e a c h

s e t t l e m e n t p e r i o d .

W e e k l y t e n d e r , s p e c i f y i n g c a p a c i t y a n d e n -

e r g y p r i c e

T e r t i a r y c o n t r o l

r e s e r v e

A n n u a l t e n d e r f o r 3 0 0 M W o f d e m a n d d i s -

c o n n e c t i o n , s u p p l e m e n t e d b y a d a i l y e n -

e r g y a u c t i o n f o r e a c h s e t t l e m e n t p e r i o d .

B i d s c a n b e c h a n g e d u p t o g a t e c l o s u r e .

S e l e c t i o n b y e n e r g y b i d .

D a i l y t e n d e r , s p e c i f y i n g c a p a c i t y a n d e n e r g y

p r i c e . S e l e c t i o n i s b y c a p a c i t y p r i c e

R e m u n e r a t i o n f o r

c a p a c i t y

P a y a s b i d P a y a s b i d

R e m u n e r a t i o n f o r

c o n t r o l e n e r g y

M a r g i n a l p r i c e P a y a s b i d

P u b l i s h e d d a t a B i d - l a d d e r p u b l i s h e d d a y - a h e a d , b u t b i d s

m a y c h a n g e i n t r a - d a y . B i d a c t i v a t i o n i s p u b -

l i s h e d n e a r r e a l - t i m e , a l o n g w i t h c o n t r o l

a r e a m a r k e t l e n g t h .

B i d - l a d d e r i s k n o w n w i t h a u c t i o n r e s u l t s

a n d c a n n o t c h a n g e . N o i n f o r m a t i o n p u b -

l i s h e d o n a c t i v a t e d b i d s o r m a r k e t l e n g t h .

I m b a l a n c e p r i c e s S i n g l e i m b a l a n c e p r i c e i f o n l y p o s i t i v e o r

n e g a t i v e r e s e r v e i s c a l l e d i n a p r o g r a m m e

t i m e u n i t . D u a l i m b a l a n c e p r i c e s i f b o t h

p o s i t i v e a n d n e g a t i v e r e s e r v e i s c a l l e d . I m -

b a l a n c e p r i c e ( s ) r e fl e c t m a r g i n a l p r i c e o f

a c t i v a t e d e n e r g y b i d s

S i n g l e i m b a l a n c e p r i c e , b a s e d o n a v e r a g e o f

a l l a c t i v a t e d e n e r g y b i d s

B a l a n c e

r e s p o n s i b i l i t y

W i t h b a l a n c e - r e s p o n s i b l e p a r t i e s W i t h b a l a n c e r e s p o n s i b l e p a r t i e s b u t T S O i s

b a l a n c e - r e s p o n s i b l e f o r a l a r g e s h a r e o f t h e

m a r k e t ( i . e . , w i n d p o w e r )

O w n r e s e a r c h
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