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Below  is  a  brief  summary  of  the  key  findings  from  the  report.

Ever  since  the  construction  of  wind  turbines  began  in  the  1990s,  residents  have  reported  

complaints  such  as  sleep  problems,  headaches,  migraines,  tinnitus,  irritability  and  concentration  

problems.  The  pattern  of  complaints  is  known  by  doctors  and  in  popular  parlance  as  the  'wind  turbine  syndrome'

Policy  and  politics:  citizens  are  systematically  excluded  from  effective  consultation  The  

plans  for  the  large-scale  roll-out  of  a  weather-dependent  energy  supply  originate  from  agreements  

made  at  supranational  level  in  1992,  with  the  adoption  of  the  UN  Climate  Convention.  The  

requirements  of  this  convention  are  translated  into  national  legislation  via  the  EU.  The  legislation  is  

then  elaborated  at  polder  tables,  for  example  into  the  Climate  Agreement  (2019)  and  the  RES-Regions  

(Regional  Energy  Strategy).  The  decision-making  for  the  UN  Convention,  the  Climate  Agreement  

and  the  RES  does  not  take  place  via  parliament.  There  is  even  no  legal  basis  for  the  RES  

consultations.  Ministries,  energy  companies,  social  organisations  and  local  government  are  present  

at  the  polder  tables;  the  average  citizen  is  unaware  of  this  and  is  excluded  from  effective  consultation  

on  policy  that  has  far-reaching  consequences  for  their  living  environment.

Residents  throughout  the  country  are  confronted  with  wind  farm  plans  near  their  homes.  They  feel  

overwhelmed  by  this.  The  plans  appear  to  have  a  long  history,  which  seems  to  be  open  to  little  

opposition.  Clintel  asked  investigative  journalist  Elze  van  Hamelen  to  map  out  what  is  going  on  

around  the  construction  of  industrial  wind  turbines  on  land.  It  is  a  complex  dossier:  there  are  

administrative,  legal,  scientific  and  technical  questions  at  stake,  all  of  which  are  linked  to  each  other  in  

a  political  process  in  which  a  lobby  has  a  dominant  position.  It  is  a  challenge  for  the  average  citizen  to  

get  a  grip  on  this.

The  law  does  not  protect  citizens:  a  noise  standard  to  enable  the  installation  of  wind  turbines  

The  existing  

standards  for  industrial  noise  pollution  are  an  obstacle  to  the  ambitious  plans  for  more  wind  on  land.  

In  order  to  enable  the  installation  of  industrial  wind  turbines,  a  separate  standard  for  wind  turbines  

was  introduced  in  2011  with  the  Activities  Decree.  Instead  of  measuring  noise  levels  on  site,  operators  

are  allowed  to  calculate  an  annual  average  noise  load.  The  turbines  are  stationary  for  part  of  the  

time,  the  rest  of  the  time  they  are  free  to  cause  nuisance  far  above  previously  accepted  standards.  

The  Minister  of  Housing  and  Spatial  Planning  was  aware  that  the  new  standard  was  not  enforceable,  

executable  or  verifiable,  and  that  the  standard  did  not  protect  citizens.  This  information  was  not  

shared  with  the  House  of  Representatives.

Science:  Mounting  evidence  of  serious  health  damage  from  industrial  wind  turbines

Summary

Summary7
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8 Summary

Scientific  knowledge  about  risks  to  birds,  bats  and  insect  populations,  and  chemical  pollution  of  soil  and  groundwater  

is  lacking  According  to  research  by  Wageningen  University,  wind  turbines  may  

have  a  greater  impact  on  bird  populations  than  previously  expected.  Research  from  Germany  shows  that  wind  turbines  

may  have  adverse  effects  on  insect  populations  and  thus  on  food  supply.  The  turbine  blades  consist  of  toxic  materials,  

including  large  amounts  of  bisphenol  A  and  plastics.  In  all  these  areas,  knowledge  is  lacking  for  a  correct  risk  assessment.

As  a  precaution,  this  should  be  mapped  out  before  further  large-scale  rollout  of  onshore  wind  takes  place.

Knowledge  about  safety  risks  of  mega  wind  turbines  is  lacking  The  wind  turbines  that  

are  now  being  planned  are  no  longer  75-100  meters  high,  like  the  old  turbines,  but  have  heights  of  up  to  280  meters.  This  is  

almost  as  high  as  the  Eiffel  Tower.  Last  year  there  were  three  incidents  with  blade  breaks  of  such  mega  turbines  at  sea.  There  

are  indications  that  because  of  their  size,  the  new  mega  turbines  have  considerably  more  quality  problems  than  the  smaller  

older  models.  Because  they  yield  more,  the  larger  models  are  chosen  for  on  land.  The  blade  breaks  spread  thousands  of  

pieces  of  glass  fiber,  bisphenol  A-containing  material  and  other  chemicals  over  a  large  area.  This  soil  is  not  suitable  for  

grazing  animals  or  growing  food.  There  may  also  be  health  risks,  because  of  houses  near  the  wind  turbines.

According  to  the  Court,  the  unlawful  situation  must  be  remedied,  but  the  Council  of  State  is  looking  for  various  ways  to  

maintain  the  annual  average  noise  standards  of  the  Activities  Decree.

At  the  same  time,  the  necessary  large-scale  field  studies  that  demonstrate  damage  caused  by  wind  turbines  are  neglected.  

Nevertheless,  in  recent  years,  scientific  evidence  of  health  damage  caused  by  wind  turbines  has  been  accumulating:  the  

turbines  do  indeed  appear  to  cause  sleep  problems,  with  all  the  consequences  that  entails,  and  the  low-frequency  pressure  

waves  can  worsen  existing  heart  complaints.  Children  may  be  at  risk  of  permanent  learning  and  developmental  delays.

In  decisions,  administrators,  judges  and  politicians  rely  on  the  reports  of  the  RIVM  (National  Institute  for  Public  Health  

and  the  Environment).  The  RIVM  does  not  conduct  field  studies  itself,  but  produces  literature  studies  that  are  not  

subject  to  peer  review.  In  these  studies,  the  RIVM  appears  to  be  very  selective  with  existing  science.  Important  studies  are  

not  included  and  conflicts  of  interest  in  the  studies  used  are  not  reported  transparently.  As  a  result,  decision-makers  are  not  

properly  informed  about  the  state  of  science  and  the  risks  to  public  health.

A  science  monopoly  of  the  RIVM  keeps  essential  knowledge  away  from  decision-makers  and  in  legal  cases

are  called.  In  addition  to  normal  noise,  wind  turbines  also  produce  low-frequency  noise,  which  is  palpable  but  not  audible  to  

everyone.  This  low-frequency  noise  appears  to  be  the  cause  of  the  health  complaints.

Nuisance  leads  to  lawsuits,  but  the  administrative  judge  protects  the  wind  industry  The  serious  nuisance  of  

wind  turbines,  which  regularly  makes  headlines,  leads  to  many  lawsuits.  For  ten  years,  the  rulings  of  the  Council  of  State  

provided  cover  for  the  wind  industry.

Rulings  by  the  European  Court  lead  to  a  breakthrough:  when  introducing  new  standards,  the  consequences  for  the  

environment  and  health  should  have  been  mapped  out  by  means  of  an  environmental  impact  assessment  (EIA).  This  is  

evident  from  the  provisions  of  the  Strategic  Environmental  Assessment  Directive  (SEA  Directive)  from  2001.  Because  these  

studies  were  not  carried  out,  the  permits  that  were  granted  on  the  basis  of  the  Activities  Decree  were  granted  unlawfully.
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Summary9

The  technical  feasibility,  financial  costs,  use  of  space  and  the  consequences  for  the  economy  and  prosperity  of  the  

energy  transition  have  not  been  sufficiently  quantified  to  enable  informed  choices  to  be  made.  This  knowledge  must  first  be  

provided  before  the  train  of  the

energy  transition  continues.

Toolkit  for  concerned  citizens

The  citizens  concerned  do  not  feel  heard,  encounter  walls  at  every  government  counter  and  are  not  protected  by  law.

The  new  wind  turbine  standards  are  legally  contestable  The  EIA  study  forms  

the  basis  for  the  new  wind  turbine  standards  that  will  be  announced  in  the  autumn  of  2024.  Because  the  EIA  study  

process  has  now  been  completed,  but  essential  gaps  in  knowledge  have  not  been  filled  by  research,  the  requirements  of  the  

SMB  Directive  have  still  not  been  met.  As  a  result,  the  new  wind  turbine  standards,  like  the  standards  from  the  Activities  

Decree,  do  not  comply  with  the  law.  The  permits  issued  under  these  standards  are  therefore  legally  contestable,  because  

they  are  unlawful.

The  feasibility  of  the  energy  transition  with  solar  and  wind  energy  is  highly  debatable.  Careful  governance  requires  

prior  knowledge  of  facts  in  order  to  be  able  to  make  a  good  assessment  of  interests  in  policy  choices.  Quantitative  

knowledge  of  facts  is  lacking  in  policy  documents

outsourced  to  Arcadis.  This  is  a  consultancy  firm  that  carries  out  many  assignments  for  the  wind  industry.  They  then  do  not  

conduct  any  research,  for  example  into  the  health  risks  and  the  consequences  of  low-frequency  noise,  but  rely  on  literature  

studies  by  the  RIVM,  after  which  they  then  state  that  there  is  no  reason  to  assume  that  wind  turbines  cause  damage  to  

health,  and  that  further  research  is  therefore  not  necessary.

New  wind  turbine  standards  are  being  written  by  a  consultancy  firm  with  close  ties  to  the  wind  energy  sector  An  

EIA  study  for  determining  new  wind  turbine  standards  

should  rectify  the  unlawful  situation.  The  study  is  being  conducted  by  the  Ministry  of  Infrastructure  and  Water  Management

Will  wind  energy  become  a  new  benefits  scandal?

The  problems  surrounding  the  rollout  of  onshore  wind  threaten  to  escalate  into  a  drama  like  the  benefits  scandal.  The  number  

of  people  who  experience  serious  inconvenience  from  wind  turbines  –  serious  meaning  that  they  cannot  live  their  normal  lives  

due  to  lack  of  sleep  and  health  problems  –  has  increased  from  1,500  people  in  2009  to  an  estimated  28,000  in  2019.  With  the  

planned  expansion  of  mega  wind  turbines  on  land,  which  will  be  located  closer  to  residential  areas  than  before  due  to  lack  of  

space,  these  numbers  will  increase  sharply.  The  government  assumes  that  8-9%  of  people  will  be  seriously  affected  around  

wind  turbine  parks.  There  are  two  miscalculations  here.

Firstly:  relatively  small  turbines  have  been  located  in  somewhat  sparsely  populated  areas.  The  new  mega  turbines  will  

be  placed  next  to  densely  populated  neighbourhoods  and  villages.  The  number  of  people  with  complaints  will  therefore  increase  

enormously.  We  are  talking  about  parents  who  have  to  report  sick  for  a  long  time  due  to  sleeping  problems,  or  even  become  

disabled,  and  about  children  with  learning  disabilities,  and  possibly  permanent  damage  to  their  (brain)  development.  

Secondly:  the  real  percentages  for  serious  nuisance  are  closer  to  30%  than  to  8-9%.

Because  citizens  are  systematically  excluded  from  effective  consultation  and  are  not  protected  by  law,  taking  action  

against  wind  farms  is  a  major  challenge.  The  best  chances  are  to  enter  into  discussions  with  the  municipality  and  province  at  

a  very  early  stage  of  policy-making,  and  to  actively  monitor  all  plans  relating  to  the  living  environment.  In  some  cases,  wind  

farm  plans  are  postponed  or  cancelled.  It  has  not  (yet)  happened  that  permits  for  existing  wind  farms  have  been  

withdrawn.  Successful  residents'  groups  inform  their  fellow  citizens  and  surrounding  companies,  where  governments  and  

operators  fail  to  do  so.  In  this  report,  we  offer  a  toolkit  for  citizens  who  are  concerned  about  existing  and  new  wind  turbines  

and  want  to  take  action  against  them.
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About  the  author

At  the  same  time,  she  noticed  that  the  science  of  climate  was  not  allowed  to  be  discussed,  

which  in  itself  is  very  unscientific.  The  disadvantages  of  solar  and  wind  energy  were  also  not  up  for  

discussion.  The  doubts  about  her  work  led  to  a  career  change.

Elze  van  Hamelen  is  a  former  sustainability  consultant.  She  started  her  work  out  of  idealism,  to  

contribute  to  better  conditions  for  people  and  the  environment.  Over  time  it  became  clear  that  many  

other  interests  were  involved.  Climate  overshadowed  almost  all  other  environmental  problems.

Call  for  a  moratorium  In  view  

of  the  above,  the  Clintel  foundation  calls  for  a  pause.  We  ask  for  reflection  on  the  policy  pursued,  the  

collection  of  necessary  information  for  making  informed  policy  decisions,  and  a  broad  public  debate.  

That  is  why  we  advocate  a  moratorium  on  the  further  roll-out  of  onshore  wind  until  this  

knowledge  has  been  gathered,  and  a  debate  has  been  held  on  the  costs,  benefits  and  consequences  

of  the  energy  transition  in  the  long  term.

The  motivation  to  contribute  positively  has  remained  the  same,  the  way  in  which  Van  Hamelen  is  committed  has  changed.  As  

an  investigative  journalist,  she  has  reported  for  De  Andere  Krant  in  recent  years  on  subjects  such  as  governance,  citizen  

participation,  UN  policy,  propaganda,  behavioral  influence  and  the  major  reconstruction  of  the  Netherlands.  For  the  Solari  

Report,  she  conducted  research  into  Dutch  farmers  and  fishermen.

The  research  for  Clintel  forms  a  nice  bridge  between  the  knowledge  from  Hamelen's  previous  work  

and  the  research  experience  she  has  gained  in  the  meantime.  She  hopes  that  the  report  contributes  

to  awareness  of  the  negative  effects  of  wind  turbines,  so  that  we  can  come  to  solutions  that  

contribute  to  real  sustainability.

Elze  of  Hamelin
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parks  are  planned  with  wind  turbines  that  are  almost  as  tall  as  the  Eiffel  Tower.  Much  of  the  

decision-making  appears  to  be  already  done,  while  the  residents  are  usually

to  build

•  How  many  wind  turbines  are  currently  in  the  Netherlands  and  what  they  contribute  to  the  total  energy  supply?

•  What  are  the  shortcomings  of  the  environmental  impact  assessment  that  should  underpin  new  standards?

energy  transition

locks  of  effective  participation

•  A  brief  history  of  energy  transition  policy,  and  how  citizens  have  been  systematically  excluded

•  What  questions  arise  regarding  the  effectiveness,  feasibility  and  affordability  of  the

defend  against  the  arrival  of  wind  farms  near  their  homes

Residents  throughout  the  country  are  discovering  that  there  is  wind  within  a  short  distance  of  their  homes.

•  How  a  separate  noise  standard  was  introduced  for  industrial  wind  turbines  in  2011,  which  enabled  large-scale  roll-out  of  

onshore  wind,  but  did  not  protect  citizens  from  nuisance

There  are  many  things  that  are  wrong  when  it  comes  to  the  roll-out  of  wind  on  land.  We  advocate  for  

reflection  and  repair  of  the  shortcomings.  The  report  concludes  with  a  call  for  a  moratorium  on  the  roll-out  of  

wind  on  land.

•  How  the  evidence  of  health  damage  from  wind  turbines  is  mounting,  but

RIVM's  monopoly  on  what  government  agencies  consider  scientific  does  not  penetrate  into  political  

decision-making,  jurisprudence  and  regulations

•  What  are  the  starting  points  for  concerned  residents  that  they  can  use  to  successfully

European  legislation  has  been  found  to  be  in  breach  and  permits  based  on  this  standard  have  been  granted  unlawfully

are  not  aware  of  the  plans.  Due  to  their  experience  with  existing  wind  farms,  they  are  concerned  about  noise  

pollution,  the  consequences  for  their  health  and  sleep,  and  a  decrease  in  the  value  of  their  homes.  The  problems  surrounding  

the  roll-out  of  wind  on  land  have  a  long  history.  It  is  a  complex  dossier  involving  many  topics:  administrative  decision-making  

processes,  legal  questions  and  scientific  discussions.  The  aim  of  this  report  is  to  provide  an  overview  of  the  most  important  

developments.  In  this  report  you  can  read:

•  How  this  situation  led  to  over  10  years  of  litigation,  after  which  the  standard  was  declared  in  violation

11 Help!  There's  a  wind  turbine  coming  to  my  backyard

Help!  There's  a  wind  turbine  
coming  to  my  backyard

Introduction
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The  turbines  that  are  being  built  now  are  of  a  completely  different  calibre  than  the  'small  

ones'  of  50-100  metres  that  were  built  in  the  1990s.  A  government  fact  sheet  from  2023  

takes  turbines  with  a  tip  height  of  165  metres  as  a  starting  point.  The  question  is  

whether  that  is  representative.  A  3  MW  turbine  has  a  tip  height  of  approximately  150  metres,  but  

in  2022  these  will  hardly  be  built  anymore  (1).  In  Overijssel,  and  also  in  other  provinces,  the  

focus  is  on  turbines  with  a  tip  height  of  240  metres.  The  province  of  Gelderland  even  has  plans  

to  place  wind  turbines  of  270  metres  high  at  a  distance  of  500  metres  from  residential  areas  (2).

For  comparison,  these  are  almost  as  tall  as  the  Eiffel  Tower,  which  is  317  meters  high.  Bigger  

wind  turbines  yield  more  returns  for  the  operators,  so  the  bigger  they  are  allowed  to  build,  

the  bigger  they  will  build.

250  m

200  m

112  m

Egg  Tower

372  m

300  m
300  m

400  m

Gerbrandy  Tower Wind  turbine

100  m

Dom  Tower

Figure  1:  Height  of  modern  wind  turbine  in  comparison.

How  many  wind  turbines  

are  currently  on  land  in  the  Netherlands,  
and  what  do  they  contribute?

Wind  turbines  and  solar  fields  increasingly  dominate  the  landscape  in  the  Netherlands.

1
Data
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Brief  explanation  of  units  and  wind  turbines

terawatt  hour Thousand  Billion

Watt

TWh

1,000,000,000GWh

Units

Power  in  joules  per  second  -  A  measure  of  how  much  energy  can  be  delivered  in  a  unit  of  time

•  900,000  kg  of  steel  •  

2,500,000  kg  of  concrete  

•  45,000  kg  of  fiber-reinforced  plastic  •  The  

fiber-reinforced  plastic  is  made  of  fiberglass,  balsa  wood  and  epoxy  resin  with  bisphenol  A  and  other  chemicals.  •  Rotor  blades  are  between  40  and  

80  meters  long.

kilowatt  hour

1,000,000

Watt  hour

Figure  2:  A  4  MW  wind  turbine  contains:

1,000,000,000,000

watt  hour

gigawatt  hour

Greatness

Thousand

Billion

The  amount  of  energy  generated  or  used.  For  example,  a  40  watt  (power)  bulb  burns  for  two  hours;  then  the  bulb  has  used  80  

watt-hours  (40  x  2)  of  energy.

(Source:  Windhandel)

megawatt  hour Million

1

MWh

1,000

Wh

kWh

180  m

140  m

Axle  height

73  m

Wind  

turbine

Wind  

turbine

250  m

Rotor  diameter

104  m

Wind  turbine

Mourning  Mountain

Provincial  House

St.  John

Tip  height

For  example,  an  average  household  uses  2,479  kWh  of  electricity  per  year,  and  an  average  of  

11,200  kWh  (1,169  m3)  of  gas.  One  2.5  MW  wind  turbine  delivers  approximately  7  GWh  in  one  year  

(3).  The  Climate  Agreement  stipulates  that  35  TWh  of  solar  and  wind  energy  will  be  generated  on  

land  by  2030.  This  was  later  adjusted  to  55  TWh  in  regional  consultations  (4).

To  get  an  idea  of  the  amounts  of  energy  used  and  generated,  a  brief  explanation  of  commonly  used  

units  and  quantities  follows.

The  nominal  power  is  the  potential  capacity,  or  the  maximum  energy  that  can  be  delivered  per  

second.  When  it  comes  to  wind  farms,  this  is  expressed  in  megawatts  (MW,  or  1  million  watts,  joules  

per  second).  Watt  hours  (Wh)  are  the  actual  energy  yield.  This  is  expressed  in  kWh  for  households,  

GWh  when  it  comes  to  wind  turbines,  or  TWh  when  it  comes  to  the  total  generation  for  wind  on  

land.  Petajoules  are  used  as  a  unit  to  indicate  the  total  energy  consumption  of  the  entire  country.

14  1  How  many  wind  turbines  are  currently  on  land  in  the  Netherlands,  and  what  do  they  contribute?
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In  development

2,621

6,816  MW

20.7  TWh

Power  according  to  RVO

Electricity  generated  by  wind

Number  of  wind  turbines  on  land  in  the  Netherlands

2023

1,292  MW

Figure  3:  Development  of  the  capacity  of  wind  energy  on  land.  (Source:  RVO)

Figure  4:  Location  of  all  wind  turbines  in  the  

Netherlands  as  of  2030,  differentiated  by  time  of  

installation.  (Map  data  from  the  Basic  Topography  

Register  (BRT)).

15  1  How  many  wind  turbines  are  currently  on  land  in  the  Netherlands,  and  what  do  they  contribute?

Location  of  the  wind  turbines  in  the  Netherlands

In  2023,  there  will  be  2,621  wind  turbines  on  land.  Due  to  the  agreements  made  in  response  to  

the  Climate  Agreement,  an  additional  1,292  MW  of  wind  turbines  are  being  developed.

Increase  in  onshore  wind  over  time
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(source:  BAG)

Wind  speed  category

Local  authority

Due  to  large  differences  in  wind  speed,  the  municipality  of  Rotterdam  is  divided  into  district  or  neighborhood  level.
*

Wind  speed  per  municipality  SDE++  and  SCE

ÿ  7.0  and  <  7.5  m/s

ÿ  6.75  and  <  7.0  m/s

<  6.75  m/s

Municipal  boundaries*  per

ÿ  8.0  and  <  8.5  m/s

ÿ  7.5  and  <  8.0  m/s

ÿ  8.5  m/s

Average  wind  speed  in  m/s

January  1,  2022

Full  load  hours  (number  of  hours  the  turbine  operates  at  nominal  power)

Power  of  a  modern  wind  turbine  (standard  according  to  RES  factsheet  in  2023)

GWh

Capacity  –  percentage  of  power  being  utilized

MW

o'clock

Source:  (4)  (6)  (9)

Tip  height  (from  the  top  tip  of  the  turbine  blade  to  the  ground)

%

Turbine

20-30

5.6

18.6

meter

Figure  5:  Wind  speed  per  municipality

Energy  that  a  modern  wind  turbine  (5.6  MW)  delivers  in  one  year

165

2,703

Because  the  wind  does  not  always  blow,  a  wind  turbine  never  produces  100%  of  its  capacity  (peak  power).  

On  average,  only  around  20  to  30%  of  the  capacity  of  the  wind  turbine  is  used  (6).  The  turbine  then  runs  

for  around  2700  hours  at  full  load.  A  5.6  MW  turbine  with  a  capacity  factor  of  25%  produces  12.25  

GWh  (3).

The  wind  also  does  not  blow  equally  hard  in  all  places.  Over  the  past  20  years,  wind  turbines  have  

been  placed  in  the  less  densely  populated  areas  with  the  highest  wind  strength.  The  newly  planned  

wind  farms  are  planned  in  places  that  are  less  exposed  to  the  wind  (7;  8),  (see  Figure  5).

16  1  How  many  wind  turbines  are  currently  on  land  in  the  Netherlands,  and  what  do  they  contribute?

over  the  period  2004  -  2013  per  municipality.

Date:  January  2022

The  average  wind  speed  (m/s)  at  a  height  of  100  meters

Subject:  SDE++  and  SCE  Wind  categories  per  municipality

Source:  KNMI,  CBS  and  RVO.nl
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Share  of  renewable  energy  in  final  energy  consumption

3

2018

15

2019

12

2023

2016

18

2017

0

**

*

2015

6

2020

9

2022

2021

Total  energy  consumption

39

3.15%

*  renewable:  energy  from  wind,  hydropower,  sun,  soil,  outside  air  heat  and  biomass.

Petajoules  (PJ)

308

73

100%

5.85%

1800

57

17%

Wind  on  land

2.16%

Figure  6:  Share  of  renewable  energy  in  final  energy  consumption

'Renewable'*  energy

Wind  at  sea

106

4.04%

Energy  consumption  and  weather-dependent  generation  (11)

Biomass

Sun

'Renewable'  energy,  mainly  from  biomass,  wind  turbines,  solar  panels  and  heat  pumps,  provided  

48%  of  electricity  production  in  2023  (10).

Solar  panels  come  in  second.  Despite  the  large-scale  roll-out  of  wind  and  solar  energy  in  the  

landscape  and  living  environment  being  very  visible,  weather-dependent  energy  only  provides  a  small  

part  of  the  total  energy  requirement.  If  we  exclude  biomass  and  heat  pumps  from  this  dataset,  it  

becomes  clear  that  sun  and  wind  only  provide  around  10%  of  the  energy  requirement.  Onshore  wind  

will  provide  only  3.15%  of  the  total  energy  requirement  in  2022.  This  raises  questions  about  

whether  this  is  really  a  suitable  technology  to  replace  fossil  energy.

That  figure  is  correct,  and  at  the  same  time  misleading.  Electricity  consumption  only  accounts  for  

around  20%  of  total  energy  consumption.  If  we  look  at  total  energy  consumption,  then  'renewable'  

sources  supply  17%  of  the  total  (11).  The  largest  part  of  this  is  biomass.

“Almost  half  of  electricity  production  comes  from  renewable  sources,”  the  CBS  headlines  in  2024.1

Statistical  transfer¹

*  preliminary  figures

**  further  provisional  figures

¹ÿ  Renewable  energy  administratively  purchased  from  another  EU  Member  State,  in  accordance  with  EU  Directive

Wind  energy

Heat  pumps

Biomass

%

Solar  energy

Other

Renewable  Energy  (RED).  In  a  statistical  transfer  there  is  no  physical  flow.

1 CBS  assumes  so-called  final  energy  consumption.  Energy  consumption  can  be  defined  and  considered  in  different  ways.  The  definition  used  here  by  CBS  

is  most  favourable  for  renewable  sources.  Incidentally,  CBS  also  sees  biomass  as  renewable.

17  1  How  many  wind  turbines  are  currently  on  land  in  the  Netherlands,  and  what  do  they  contribute?

Machine Translated by Google



©  MKFOTOGRAFIE  |  CLINTEL.NL

18  1  How  many  wind  turbines  are  currently  on  land  in  the  Netherlands,  and  what  do  they  contribute?

Machine Translated by Google



Brief  history  of  climate  policy:  
international  agreements  lead  to  

local  policies

“If  local  residents  were  involved  at  all,  it  was  relatively  late  in  the  decision-making  process  and  in  the  most  reserved  

manner.”

radically  reduce  the  amount  of  CO2,  so  that,  it  is  assumed,  global  warming  will  be  counteracted.  The  assumption  behind  this  

policy  is  that  solar  and  wind  energy,  together  with  other  technologies  such  as  heating  networks,  hydrogen  and  battery  

storage,  can  (almost  completely)  replace  fossil  fuels  by  2050.

The  Netherlands  has  started  a  large-scale  reconstruction  of  the  energy  system  to  achieve  climate  goals.  The  ambition  to  

radically  transform  the  current  energy  supply  from  fossil  to  weather-  and  nature-dependent  energy  in  the  short  term  stems  

from  the  UN  Climate  Treaty  of  1991.  In  this  treaty,  UN  member  states  have  committed  themselves  to  reduce  CO2  emitted  

by  humans.

“Unlike  local  residents,  the  initiator(s)  were  at  the  table  with  the  province  from  the  start  of  the  process  and  therefore  had  

many  opportunities  to  stand  up  for  their  interests.”

In  2014,  the  ambition  for  an  energy  transition  in  the  Netherlands  takes  flight  with  the  Energy  Agreement.  According  to  

the  typical  Dutch  polder  model,  governments,  companies,  unions  and  environmental  organizations  come  to  a  broad  package  

of  agreements  to  reduce  CO2  emissions  in  the  Netherlands.  One  of  the  agreements  is  the  installation  of  6000  MW  of  wind  

energy  on  land  in  2020.

This  ambition  takes  on  an  even  greater  flight  after  the  conclusion  of  the  Paris  Agreement  in  2016,  which  further  

substantiates  the  Climate  Treaty.  According  to  this  agreement,  countries  are  allowed  to  submit  their  own  emission  reduction  

targets.  The  Netherlands  then  sets  the  target  in  the  Climate  Act  of  2018  to  reduce  CO2  emissions  by  49%  in  2030  

compared  to  1990.  The  law  itself  does  not  provide  instructions  on  how  this  should  be  done.  A  polder  table  is  set  up  for  this  

purpose,  which  leads  to  the  Climate  Agreement  of  2019.  With  the  Green  Deal  of  2020,  the  EU  increases  the  Dutch  target:  

CO2  emissions  must  be  reduced  by  55%  in  2030  compared  to  1990.

The  Kyoto  Protocol  from  1997  further  fleshes  out  the  Climate  Convention  by  setting  a  concrete  goal:  a  5%  reduction  in  

emissions  in  2012,  compared  to  1990.  According  to  Dutch  law  (Article  93  of  the  Constitution),  international  treaties  are  

binding,  and  the  Netherlands  is  obliged  to  implement  international  agreements  in  national  legislation.  This  applies  to  both  UN  

agreements  and  EU  laws.

2
Policy

Conclusions  from  the  report  'Distribution  under  high  voltage.  A  study  into  the  distribution  of  costs  and  benefits  around  wind  
and  solar  parks'  (12).
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The  bandwidth  for  discussion  about  which  options  are  open  to  reduce  CO2  has  been  strongly  framed  in  advance  by  the  

Minister  of  Economic  Affairs  and  Climate  (EZK),  Eric  Wiebes:  for  example,  the  use  of  nuclear  energy  as  CO2-free  energy  was  

not  up  for  discussion.  This  despite  the  fact  that  the  need  to  include  that  option  in  the  considerations  did  exist  among  the  

participants.

“Some  interviewees  stated  that  solar  and  wind  do  not  yield  enough  to  achieve  the  electrification  goals  set  for  the  Electricity  

Table,  and  that  it  would  therefore  not  be  wrong  to  also  look  at  nuclear  energy,”  TNO  writes  in  'Akkoord  van  belang'.  One  of  

the  participants  states:  “We  did  not  discuss  nuclear  power  plants.  But  the  fact  is  that  the  Netherlands  is  too  small.  So  solar  

and  wind  alone  will  also  be  difficult.”

In  the  resulting  Climate  Agreement,  which  was  presented  in  June  2019,  the  Electricity  table  determined  that  the  

Netherlands  would  generate  35  TWh  of  solar  and  wind  energy  on  land  by  2030.  Small-scale  generation  with  solar  on  private  

roofs  does  not  count  towards  this  target  up  to  7  TWh.

Nederwind  responded  angrily:  “[The  large  energy  companies]  have  designed  plans  at  the  climate  table,  with  which  they  

themselves  secure  billions  in  subsidies.  It  is  paid  for  by  the  citizen  through  taxes  on  the  energy  bill.  The  energy  companies  make  

a  12  percent  return  on  the  wind  farms,  with  a  state  guarantee.  That  is  excessive  and  can  only  be  explained  by  their  participation  

in  the  Electricity  climate  table”  (15).

ost  to  be  able  to  make  agreements  on  behalf  of  the  constituency.  In  addition  to  the  relevant  ministries  and  the  business  

community,  'social  organisations'  such  as  Greenpeace  and  Milieudefensie  are  also  invited.  The  citizen  himself,  for  whom  

the  consequences  of  the  agreements  made  will  have  a  major  impact,  is  conspicuously  absent,  as  are  the  foundations  that  

directly  represent  the  interests  of  citizens  (13).  The  Nederwind  foundation,  for  example,  a  network  organisation  that  

represents  80  citizen  initiatives,  submitted  a  concrete  proposal  with  a  request  for  participation  but  was  not  invited  (14;  15).  

The  SME  sector,  which  could  certainly  have  made  a  contribution  with  the  knowledge  and  innovative  capacity  within  this  

group,  was  also  not  present.  Representatives  of  interests  who  are  affected  by  the  effects  of  the  policy  were  also  not  at  the  

table:  doctors  (health  effects  of  wind  turbines),  homeowners  and  representatives  from  public  housing  and  landscape  conservation  

and  recreation  (14).

The  aforementioned  proposal  by  Nederwind  shifted  the  focus  from  onshore  to  offshore  wind,  but  these  plans  were  also  

excluded  from  the  discussion.  The  consequences  of  the  chosen  policy,  such  as  burden  sharing  and  consequences  for  the  

labor  market,  were  also  left  undiscussed  (16).

In  the  report  'Akkoord  van  belang'  (2021),  TNO  investigated  the  representation  of  interests  at  the  so-called  climate  tables.  

TNO  found  that  the  parties  participating  in  the  tables  often  also  have  “major  economic  interests  in  the  course  of  climate  

policy”  (16).

The  consultation  for  the  Climate  Agreement  will  start  in  March  2018.  Five  sector  tables  will  be  set  up  around  the  themes  

of  electricity,  mobility,  industry,  agriculture  and  land  use,  and  built  environment.  In  order  to  participate,  the  parties  must  

be  able  to  make  a  concrete  contribution  and  have  knowledge  about  their  sector.  In  addition,  a  mandate  from  the  sector  is  

necessary

20  2  Brief  history  of  climate  policy:  international  agreements  lead  to  local  policy

The  Climate  Agreement  stipulates  that  “a  national  Regional  Energy  Strategies  (RES)  programme  

will  be  set  up  for  the  coordination  and  alignment  of  the  energy  strategies  of  regions”.  In  the  

Dutch  administrative  structure,  representation  and  accountability  of  government  are  arranged  at  

three  administrative  levels:  National,  Provincial  and  Municipal;  the  region  has  no  place  in  this  

(17;  18).  These  energy  regions  originate  from  a  2016  pilot,  the  'Deal  Pilots  Regionale

Further  poldering  in  the  parallel  administrative  layer:  energy  regions

Poldering  at  climate  tables:  citizens  out  of  the  game
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Establishing  regions  outside  the  constitutional  governance  structure  undermines  the  democratic  

legitimacy  of  governance  decisions.  This  problem  is  not  limited  to  energy  regions,  but  occurs  in  

multiple  areas.  In  recent  decades,  there  has  been  a  proliferation  of  regional  consultations:  in  

2020,  there  were  no  fewer  than  1,284  such  regional  partnerships.

Businesses  and  NGOs  are  often  invited,  while  citizens  are  usually  unaware  of  the  regional  

consultation.  In  this  way,  many  principles  of  good  governance  seem  to  be  thrown  overboard.

An  average  municipality  participates  in  about  30  of  these  consultation  tables  (20  p.  36;  21),  

resulting  in  a  democratic  deficit:  unlike  Council  or  State  meetings,  the  consultation  is  not  publicly  

accessible.  As  a  citizen,  you  cannot  speak,  the  meeting  reports  are  not  public.

Energy  Strategy',  which  was  endorsed  by  the  ministries  of  Economic  Affairs,  Infrastructure  

and  the  Environment  and  the  Interior  and  Kingdom  Relations,  the  Association  of  Netherlands  

Municipalities  (VNG),  the  Union  of  Water  Boards  (UvW)  and  the  Interprovincial  Consultation  

(IPO).  The  latter  three  are  associations,  not  official  government  bodies  and  certainly  not  a  level  of  

government  in  which  popular  representation  or  accountability  for  governance  is  established.  

These  energy  regions  therefore  have  no  official  status.  The  idea  of  the  energy  region  was  raised  

again  in  the  2017  Coalition  Agreement  Confidence  in  the  Future .  This  agreement  states  that  "with  

municipalities,  provinces,  water  boards  and  grid  operators  (the  government)  a  plan  (makes)  per  

region  for  the  sustainability  of  the  built  environment  in  order  to  arrive  at  a  programmatic  approach  

with  an  optimal  mix  of  energy  saving,  sustainable  heat  and  sustainable  generation"  (19).

Representatives  of  the  people  do  participate  in  regional  consultations,  but  their  presence  does  not  

make  the  region  democratic.  Rather,  it  gives  the  appearance  of  democratic  legitimacy.  When  

representatives  of  the  people  bring  the  results  of  the  regional  consultation  back  to  the  Council  or  

States  meeting,  they  no  longer  have  the  opportunity  to  adjust  the  results.  The  Council  and  the  

Provincial  States  themselves  are  often  not  well  enough  informed  about  the  backgrounds  of  the  

complex  dossiers.  In  this  way,  adequate  representation  of  the  people  at  provincial  and  municipal  

level  is  sidelined  and  with  it  the  democratic  anchoring  of  regional  decisions.  This  creates  a  parallel  

administrative  layer  outside  the  constitutional  structure,  which  is  easily  hijacked  by  the  interests  

of  those  with  access  to  this  layer.

The  finances  are  also  not  properly  verifiable  in  this  administrative  layer.  In  a  letter  from  the  General  

Audit  Office  to  the  House  of  Representatives,  the  latter  expresses  its  concerns  about  this:  "In  

this  context,  we  refer  to  our  previous  study  Insight  into  public  money.  In  that  study,  we  found  

that  the  financial  accountability  of  ministers  sometimes  only  consists  of  (correctly)  transferring  

resources  to  fellow  authorities  or  other  parties".  The  Audit  Office  is  concerned  that  this  will  narrow  

the  budgetary  right  of  the  House  of  Representatives.  In  the  case  of  expenditure  to  the  municipality  

or  province,  the  finances  are  checked  by  fellow  authorities.  This  is  not  the  case  for  state  

participations,  independent  administrative  bodies  (ZBOs)  or  regions  (22).

Emeritus  professor  of  Constitutional  Law  prof.  DJ  Elzinga  and  administrative  and  legal  advisor  

mr.dr.  Jan  R.  Lunsing  warn  against  the  “mandatory-voluntary”  nature  of  regional  collaborations.  In  

the  past,  collaborations  that  started  as  semi-voluntary,  such  as  the  Environmental  Services,  

often  later  acquired  a  mandatory  character.  They  therefore  warn  against  circumventing  the  

democratic  process:  “At  the  regional  level,  there  are  no  administrative  bodies  that  are  directly  

democratically  legitimized  and  that  implies  that  this  figure  is  interesting  for  specialist  departments.  

In  name,  there  remains  a  link  to  municipality,  province  and  water  board,  in  practice  there  is  a  high  

degree  of  national  management”  (19).  Municipalities  should  therefore  not  be  sidelined  in  important  

decisions  such  as  the  energy  transition,  according  to  Elzinga:  “Many  municipal  councils  say:  we  

simply  want  to  decide  on  that  RES  contribution  and  we  are  going  to  do  that.  I  think  they  have  a  very  

strong  point.  A  Climate  Agreement  is  not  a  reason  to  take  away  the  powers  of  a  municipal  

council”  (23).
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According  to  this  treaty,  citizens  should  be  informed  and  involved  at  a  time  when  all  options  are  still  open.  

Search  areas  should  not  have  been  designated  without  real  participation  of  the  citizens  (27;  28).

For  more  information  about  citizen  participation  in  climate  policy  in  the  Netherlands,  read  the  report  'True-

like  citizen  participation  in  climate  policy'  by  Nederwind

https://nederwind.nl/wp-content/uploads/2021/03/WAARACHTIGE-BURGERPARTICIPATIE-input-

commissie-Brenninkmeijer.pdf

The  outcome  of  RES  1.0  is  more  than  the  35  TWh  of  solar  and  wind  energy  on  land  requested  (by  the  

Climate  Agreement).  The  participants  in  the  consultations  offer  to  install  no  less  than  20  TWh  more  solar  

and  wind  on  land  than  the  assignment:  55  TWh.

As  with  the  climate  consultation,  citizens  are  conspicuously  absent  from  the  RES  consultations  (13).  Most  of  

them  were  probably  focused  elsewhere  during  the  successive  lockdowns.  In  order  to  form  an  image  of  how  

citizens  in  the  provinces  of  Friesland,  Groningen  and  Drenthe  are  involved  in  the  RES,  the  Northern  Court  of  

Audit  conducted  an  investigation  into  the  democratic  legitimacy  of  these  consultations  (12).  The  Court  of  

Audit  concludes  that  "the  province  has  generally  complied  with  the  statutory  minimum  requirements  for  

process  participation.  In  practice,  residents  have  few  opportunities  to  influence  decision-making  within  these  

statutory  procedures.  When  a  specific  sustainable  energy  project  presented  itself,  residents  were  often  not  

involved  directly.  If  residents  were  involved  at  all,  it  was  relatively  late  in  the  decision-making  process  and  in  

the  most  reserved  manner.  To  the  extent  that  residents  did  play  a  role,  this  involvement  mainly  consisted  of  

them  being  informed  by  the  government  and/or  initiator(s)".  A  similar  signal  comes  from  a  study  by  Vereniging  

Eigen  Huis,  which  surveyed  its  members  about  the  RES.  This  study  showed  that  64%  had  never  heard  of  

the  RES,  and  only  3%  had  had  a  say,  usually  in  the  form  of  an  online  survey.  Of  the  respondents,  92%  would  

have  liked  to  have  a  say.  The  respondents  also  found  it  important  that  the  population  can  vote  on  such  topics,  

and  that  information  is  available  in  an  accessible  and  understandable  way  (25).

The  regional  RES  method  not  only  circumvents  the  democratic  process,  it  also  does  not  comply  with  the  

Aarhus  Convention.  This  international  treaty  stipulates  that  citizens  have  access  to  information  and  participation  

in  administrative  decision-making  on  environmental  matters.

In  addition  to  the  fact  that  the  citizen  themselves  were  not  involved,  the  organisations  that  represent  citizens  

were  not  part  of  the  RES  consultations  (26;  13).  Initiators  of  wind  and  solar  parks,  on  the  other  hand,  “had  

good  access  to  the  competent  authority  and  therefore  many  opportunities  to  convey  their  interests”.  

They  were  “at  the  table  with  the  province  from  the  start  of  the  process  and  therefore  had  many  opportunities  

to  stand  up  for  their  interests”  (12).  “The  steering  bodies  of  the  Regional  Energy  Strategies  again  include  

the  financial  stakeholders  and  the  subsidised  institutions,  but  not  the  citizen  organisations”,  states  the  Citizen  

Interests  organisation  Nederwind.

Despite  all  warnings,  this  is  exactly  what  is  happening  through  the  RES  consultation:  the  results  of  the  first  

RES  consultation  were  presented  with  the  'RES  1.0'  on  1  July  2021.  In  these  consultations,  'search  areas'  -  

provisional  locations  for  placing  solar  and  wind  energy  on  land  -  were  designated.  Municipalities  feel  

pressured  by  these  agreements  and  tell  residents  that  they  must  cooperate  in  further  placement  (24).  This  is  

nonsense,  according  to  Elzinga  and  Lunsing,  because  the  legal  basis  for  the  RES  agreements  is  missing:  

"There  is  no  formal  decision,  there  is  no  designation  from  a  minister  and  there  is  no  legal  basis  for  the  RES  

regions".

According  to  figures  on  the  website  of  the  Netherlands  Enterprise  Agency,  which  monitors  the  installation  

of  weather-dependent  energy,  the  RES  target  of  35  TWh  has  already  been  achieved  (29):  solar  energy  

accounted  for  19.9  TWh  in  2023,  and  onshore  wind  for  15.7  TWh  (30).
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Schoof  cabinet  coalition  agreement:  will  a  new  wind  blow?

•  With  the  ambition  to  realise  50  GW  of  offshore  wind  energy  by  2040,  we  are  implementing  the  current

Roadmap  for  21  GW  released  in  full.  Wind  turbines  will  be  placed  at  sea  as  much  as  possible,  instead  

of  on  land  (31).

This  requires  further  elaboration”  (31).

Disputes  arise  within  the  provinces  about  the  interpretation  of  the  new  policy.  The  provinces  are  

implementing  the  RES  agreements  at  full  speed,  while  a  different  course  is  chosen  nationally.  This  creates  

a  contradictory  situation.  Lawyer  Peter  de  Lange,  who  specialises  in  these  matters,  warns:  “If  lower  

authorities  go  against  the  policy  of  the  higher  central  government  by  granting  permits,  irreconcilable  

implementation  problems  arise”.

Onshore  wind  is  not  mentioned  at  all  in  the  Schoof  cabinet's  government  programme.

In  addition,  the  importance  of  building  houses  for  the  new  cabinet  apparently  weighs  more  heavily  than  the  

construction  of  more  wind  farms  on  land:  "The  provinces  are  instructed  to  designate  sufficient  housing  

and  urbanization  locations  together  with  the  municipalities,  including  a  buffer  of  additional  locations  to  

absorb  failure  or  delay.  This  concerns  both  inner-city  and  outer-city  locations  and  an  additional  

neighborhood  or  street.  In  new  zoning  areas,  housing  construction  -  if  there  is  competition  for  land  -  takes  

precedence  over  solar  fields  and  wind  turbines.

The  focus  is  on  offshore  wind:  

•  To  make  the  industry  more  sustainable,  the  government  is  seeking  to  connect  as  much  as  possible  to  the  

roll-out  rate  and  availability  of  renewable  energy,  such  as  offshore  wind  energy.

Despite  the  fact  that  the  climate  agreement  agreements  have  been  met  and  the  RES  agreements  lack  a  

legal  basis,  municipalities  and  provinces  feel  under  pressure  to  continue  rolling  out  onshore  wind.

23  2  Brief  history  of  climate  policy:  international  agreements  lead  to  local  policy
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Goal

Urgenda  wins  the  lawsuit  against  the  state  and  forces  CO2  emissions  to  be  reduced  by  

25%  in  2020  compared  to  1990.

National  Regional  Program

1991  UN  Climate  Change  Convention  (part  of

2022  Coalition  Agreement

UN  Climate  Convention)

2020  European  Union  Green  Deal

1997  Kyoto  Protocol

2018  Climate  Act  (Netherlands)

European  Climate  Law

Dutch  climate  targets  tightened  to  55%  CO2  reduction  in  2030.

2015  Urgenda  case

Policy

The  EU’s  Paris  targets  are  included  in  the  Green  Deal.  The  EU  has  set  itself  the  target,  and  

member  states  are  bound  by  it,  of  reducing  CO2  emissions  by  55%  by  2030  compared  to  

1990.  In  addition,  the  EU  has  set  the  target  of  being  completely  ‘climate  neutral’  by  2050.

2014  Energy  Agreement

In  consultation  with  'social  parties',  implement  the  objectives  of  the  Climate  Act:  a  49%  

reduction  in  CO2  emissions  compared  to  1990.

The  Climate  Agreement  mandates  the  generation  of  35  TWh  of  solar  and  wind  energy  by  

2030.  A  total  of  55  TWh  is  offered  in  RES  1.0.

The  National  Energy  System  Plan  is  the  government's  vision  for  the  energy  system  up  to  

2050:  A  CO2-free  electricity  system,  by  maximising  the  scaling  up  of  offshore  wind,  onshore  

renewables,  nuclear  energy,  hydrogen,  batteries,  increasing  flexibility  and  strengthening  
infrastructure.

2019  Climate  Agreement

Reducing  greenhouse  gas  emissions

2016  Paris  Agreement  (part  of  the

2021

Energy  Strategy  (NP  RES)

2023  National  Energy  System  Plan  (NPE)

Agenda  21)

Reducing  CO2  emissions  so  that  global  warming  increases  to  a  maximum  of  1.5  degrees  

Celsius.  Countries  submit  their  own  reduction  targets.

2020  Energy  Main  Structure  Programme

2023  The  RES  target  of  35  TWh  has  been  achieved

Reduction  of  49%  CO2  emissions  in  2030  and  95%  greenhouse  gas  emissions  in  2050  

compared  to  1990.

Reduce  greenhouse  gas  emissions  by  5.2%  compared  to  1990  levels  in  the  period  

2008-2012.

The  goals  of  the  'Green  Deal'  –  climate  neutrality  by  2050  and  55%  CO2  reduction  by  2030  

–  are  included  in  the  EU  Climate  Law.

In  2023,  approximately  19.9  TWh  of  renewable  electricity  will  be  generated  from  solar  

power  and  15.7  TWh  from  onshore  wind  energy.  In  total,  35.6  TWh  of  weather-dependent  

power  will  be  generated.

This  proposal  is  still  being  debated  in  the  House  of  Representatives.  It  concerns  an  initiative  

law  by  Member  of  Parliament  Lammert  van  Raan,  of  the  Party  for  the  Animals,  and  states  that  

the  Netherlands  will  make  a  maximum  effort  to  reach  Paris  as  soon  as  possible.  Including  a  goal  

to  be  emission-free  by  2030  (32;  33).

'Regional  Energy  Strategy'  (RES)  regions  are  tasked  with  installing  35  TWh  of  solar  and  

wind  energy  by  2030.

2021

Year

The  agreement  between  the  government  and  40  organisations  included  a  broad  package  of  

measures  to  reduce  CO2  emissions,  including  the  generation  of  6,000  MW  of  wind  

energy  in  2020.

2024  Initiative  proposal-Teunissen  Climate  Act  1.5

The  Energy  Main  Structure  Programme  (PEH)  is  spatial  policy  for  the  components  of  the  

energy  supply  that  are  of  national  importance.

Timeline  Policy  Overview

24  2  Brief  history  of  climate  policy:  international  agreements  lead  to  local  policy
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Industrial  wind  turbines  
and  health

“From  wind  force  5  it  is  a  war  zone  here”

Since  the  beginning  of  the  installation  of  industrial  wind  turbines  on  land  in  the  1990s,  people  living  near  

wind  turbines  have  experienced  similar  complaints:  chronic  insomnia,  headaches,  dizziness,  ringing  in  

the  ears  (tinnitus),  a  feeling  of  pressure  in  the  ears,  vertigo,  visual  complaints,  concentration  and  memory  

problems,  heart  palpitations  and  heart  rhythm  disturbances,  visual  disturbances,  respiratory  problems,  

anxiety  and  panic  complaints  and  irritability  (35;  36).  Some  doctors  call  these  complaints  the  'wind  turbine  

syndrome'  (37;  38).

The  wind  turbines  –  huge  industrial  installations  –  cause  various  forms  of  pollution

In  addition  to  the  audible  sound,  the  turbines  also  produce  low-frequency  and  infrasonic  vibrations  or  

pressure  waves.  A  large  part  of  this  sound  is  below  the  hearing  threshold,  so  you  cannot  hear  it,  but  you  

can  feel  it.  The  wind  turbines  make  more  noise  at  night,  when  the  wind  blows  harder.  The  noise  also  

becomes  more  prominent  at  night  because  background  noises  disappear  (35;  42).  The  turbines  can  then  

make  up  to  five  times  as  much  noise  (43).  Local  residents  also  report  that  they  feel  vibrations  when  they  

are  in  bed  at  night.  Together,  the  noise  from  industrial  wind  turbines  is  experienced  as  much  more  

annoying  than  the  noise  from  roads  or  air  traffic,  a  fact  that  was  already  known  to  TNO  in  2008  (44).

“The  deep  penetrating  sound  is  inescapable,  even  indoors”

“The  horrible  noise  doesn't  stop,  sometimes  for  a  day  or  so”

“After  a  summer  of  no  sleep,  I  was  unable  to  work  for  two  months”

“It  sounds  like  an  airplane  that  just  won't  land”

rending  noise.  When  the  installation  rotates  to  let  the  blades  catch  the  full  wind,  which  often  happens  

with  rotating  wind,  this  produces  'normal'  audible  machine  noise.  In  addition,  the  blades  produce  a  rhythmic,  

pulsating  sound  that  is  described  as  'whooshing',  'swinging'  or  'thumping'  by  local  residents.  The  movement  

of  the  blades  makes  it  sound  as  if  the  volume  knob  is  being  turned  up  and  down  again.

In  the  literature  this  is  called  the  'amplitude  modulation  of  the  wind  turbine  noise'  (39;  40).  Some  turbines  

also  make  a  tonal  noise,  a  monotonous  continuous  tone  -  which  residents,  such  as  those  around  the  

now  infamous  wind  farm  N33,  describe  as  a  humming  noise  (41).

3
Science  –  the  art  of  omission

Statements  from  residents  of  the  Spui  wind  farm  (34)

25  3  Industrial  wind  turbines  and  health
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Road  traffic  %  seriously  hindered

Wind  turbine  %  obstructed

Figure  7b:  Comparison  of  the  percentage  of  people  (seriously)  

bothered  indoors  (%A/%HA)  by  wind  turbines  and  by  industrial  noise.

Figure  7a:  Comparison  of  the  percentage  of  people  bothered  

indoors  (%A)  by  wind  turbines  and  by  traffic  noise  (air,  road  and  
rail  traffic).
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nes,  and  that  a  large  increase  in  complaints  can  be  expected  if  the  standard  is  relaxed.

How  is  the  shadow  cast  in  a  commercial  building  or  home  experienced?

In  addition  to  the  noise  pollution,  the  stroboscopic  effect  of  the  shadow  is  experienced  as  very  annoying.  The  

continuous  distraction  makes  concentration  difficult.  Finally,  the  light  glare  on  blades  that  are  not  treated  with  a  matt  

coating  is  experienced  as  annoying  (45).

The  RIVM  report  'Evaluation  of  new  standards  for  wind  turbine  noise'  from  2009,  which  evaluates  the  effects  of  a  possible  

relaxation  of  the  standards  for  noise,  states:  "Apart  from  annoyance  and  awakening  from  sleep,  no  health  effects  are  

directly  related  to  the  noise  of  wind  turbines.  […]  Noise-related  annoyance  [was]  however  associated  with  psychological  

and  physical  stress,  difficulties  falling  asleep  and  awakening  from  sleep"  (46).  This  study  acknowledges  that  residents  

experience  'annoyance'  from  the  noise  of  wind  turbines.

The  2017  literature  study  'Health  effects  related  to  wind  turbine  sound'  summarizes  the  findings  as  follows:

Health  complaints  as  a  result  of  industrial  wind  turbines  are  not  recognized  by  official  bodies,  the  government  and  

the  wind  turbine  sector.  Politicians  and  the  judiciary  in  the  Netherlands  rely  on  reports  from  the  RIVM  when  they  state  

that  there  is  no  or  insufficient  evidence  that  wind  turbines  cause  health  complaints.  It  is  therefore  relevant  to  briefly  

summarize  some  of  the  often  cited  RIVM  reports  and  the  claims  therein:

The  official  position  of  the  RIVM:  no  evidence  of  
health  damage  from  wind  turbines
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2  Annoyance:  Irritation,  annoyance.  Annoyance  is  often  not  translated  in  reports,  so  it  has  been  taken  over  directly  here.
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An  update  of  this  study  will  follow  in  2020:  'Health  effects  of  wind  turbine  noise'.  No  new  conclusions  

will  follow:  "The  literature  study  shows  that  nuisance  occurs  as  a  result  of  noise:  the  louder  the  

noise  (in  dB)  of  wind  turbines,  the  greater  the  nuisance.  The  literature  did  not  show  that  the  

so-called  'low-frequency  noise'  (low  tones)  of  wind  turbines  causes  additional  nuisance  to  that  

related  to  "normal"  noise.  The  results  of  scientific  research  are  not  unambiguous  for  other  health  

effects:  these  effects  are  not  clearly  related  to  the  noise  level,  but  sometimes  they  are  related  to  

the  perceived  nuisance.  These  results  support  the  previous  conclusions  of  a  similar  assignment  

three  years  ago.  The  literature  clearly  showed  that  local  residents  experience  less  nuisance  

from  wind  turbines  if  they  were  involved  in  their  placement.  By  being  able  to  think  along  about  

the  placement  and  the  balance  between  costs  and  benefits,  local  residents  experience  less  

nuisance"  (48).

General  practitioner  and  epidemiologist  Dick  Bijl  was  asked  by  the  medical  collective  Windwiki  

to  evaluate  the  RIVM  reports  on  their  scientific  quality.  The  doctors  are  familiar  with  the  specific  

health  problems  experienced  by  local  residents  based  on  their  practical  experience,  and  with  the  

site  Windwiki  they  try  to  present  an  up-to-date  overview  of  current  science.  Based  on  the  studies  

known  to  them,  they  questioned  the  scientific  validity  of  the  RIVM  reports.  Bijl  leaves  little  of  

it  intact.  The  RIVM  reports

Personal  characteristics  such  as  sensitivity  to  noise,  privacy  and  social  acceptance  issues,  

perceived  benefits,  attitudes  towards  wind  energy,  the  local  situation  and  the  way  the  wind  

farm  was  built  influence  the  reported  annoyance.  There  is  less  data  available  to  evaluate  the  

effects  of  wind  turbines  on  sleep  and  long-term  health.  Sleep  and  health  complaints  near  

wind  turbines  are  related  to  annoyance,  and  not  so  much  to  direct  exposure  to  noise”  (47).

“The  largest  effect  that  the  studies  found  was  'subjective  annoyance2'.  There  is  no  evidence  

for  a  specific  effect  of  the  low-frequency  sound  component,  nor  of  infrasonic  sound.

What  is  striking  about  these  findings  is  that  the  concrete  problems  that  people  experience  

near  the  industrial  wind  turbines  –  lack  of  sleep,  headaches,  stress  –  are  dismissed  as  a  result  

of  a  subjective  experience,  ‘nuisance’  or  ‘annoyance’.  This  is  also  called  the  ‘nocebo’  effect  

in  the  scientific  literature.  This  is  a  kind  of  reverse  placebo,  where  people  get  sick  when  they  

see  the  wind  turbines,  because  they  think  they  will  get  sick  from  them.

In  short,  the  focus  is  not  on  the  circumstances  that  cause  complaints,  such  as  persistent  noise,  

also  at  night,  but  on  the  experience  of  local  residents.  This  focus  is  also  strongly  reflected  in  other  

reports,  such  as  the  study  'Wind  turbines:  influence  on  the  experience  and  health  of  local  residents'  

by  the  RIVM  in  2013,  or  the  TNO  study  from  2022,  'Experience  of  wind  energy  on  land;  insights  

from  four  wind  farms'.  Because  the  cause  is  said  to  be  subjective,  the  complaints  are  often  not  

taken  seriously,  or  solutions  are  sought  that  focus  on  the  experience,  such  as  improved  

participation  and  allowing  local  residents  to  share  in  the  financial  profits  of  the  wind  farms.  This  

avoids  thorough  research  into  the  specific  direct  and  indirect  consequences  of  wind  turbine  noise  

on  health.

A  2021  fact  sheet,  'Fact  sheet  health  effects  of  wind  turbine  noise',  which  is  intended  to  inform  

the  layman  about  the  current  state  of  science,  states:  “Annoyance  is  the  most  described  and  

proven  effect  of  wind  turbine  noise.  The  proportion  of  low-frequency  sound  and  infrasound  from  

wind  turbine  noise  is  comparable  to  that  of  other  everyday  sources,  such  as  traffic.  For  other  

health  effects  such  as  cardiovascular  diseases  and  effects  on  mental  health,  insufficient  evidence  

has  been  found  that  these  are  related  to  the  noise  or  living  near  wind  turbines.  Personal  and  

contextual  factors  influence  the  annoyance  of  wind  turbines.  For  example,  involving  local  

residents  in  the  local  decision-making  process  can  reduce  the  perceived  annoyance”  (49).

Machine Translated by Google



Sound:  Human  Hearing,  Frequencies  and  Loudness

Sound  intensity  in  decibels:  a  logarithmic  measure
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Complaints  have  been  filed  about  the  scientific  shortcomings  in  the  information  provided  by  the  RIVM  

on  wind  turbine  noise.  Because,  according  to  the  submitters,  the  complaint  was  not  handled  adequately  

by  the  RIVM,  a  complaint  was  filed  with  the  National  Board  for  Scientific  Integrity  (LOWI).  On  26  

September  2024,  the  latter  ruled  that  the  submitted  complaint  regarding  noise  from  wind  turbines  had  

not  been  handled  with  the  required  care:  “[The]  complaint  has  not  been  handled  with  the  required  care.  

The  task  of  the  confidential  counselor  has  not  been  sufficiently  separated  from  the  task  of  the  Complaints  

Committee  for  Scientific  Integrity  (CWI).  The  principle  of  audi  alteram  partem  has  wrongly  not  been  

applied.  LOWI  advises  reopening  the  investigation  into  the  complaint  and  revising  the  complaints  procedure”  

(51).

The  strength  of  sound  is  measured  in  decibels  (dB).  This  is  not  a  standard  measurement,  but  a  

logarithmic  scale  that  represents  the  sound  intensity  of  the  pressure  waves.  An  increase  of  3  dB  is  

experienced  as  a  doubling  of  the  sound  intensity.  To  form  an  idea  of  the  sound  levels:  a  quiet  rural  area  

has  a  sound  level  of  less  than  30  dB  at  night  and  less  than  40  dB  during  the  day.  A  quiet  residential  area  

in  the  city  measures  between  51-55  dB  during  the  day.

Sound  is  a  pressure  wave  that  is  measured  in  frequency,  hertz,  among  other  things.  Hertz  (Hz)  indicates  

the  number  of  vibrations  of  the  sound  per  second.  A  high  number  of  vibrations  per  second  we  hear  as  

high  tones,  and  the  fewer  vibrations,  the  lower  the  tone.  A  healthy  hearing  can  hear  frequencies  

between  20-20,000  Hz.  Low-frequency  sound  (LFG),  between  20-125  Hz,  can  be  heard  by  some,  

as  a  humming  sound,  but  not  by  everyone.  It  can  be  felt,  just  like  the  bass  in  a  disco.  For  most  people,  

sound  is  audible  from  50  Hz.  Infrasonic  sound  (IS)  is  below  the  hearing  threshold,  between  0-20  Hz  

(37).  Together,  infrasonic  and  low-frequency  sound  are  abbreviated  as  'ILFG',  infrasonic  and  low-

frequency  sound.

are  literature  studies  in  which  the  available  science  has  been  shopped  around  rather  selectively.  The  

research  used  is  often  of  low  quality,  and  therefore  has  no  weight,  which  would  allow  you  to  draw  hard  

causal  conclusions.  Insufficient  evidence  for  the  unsafety  of  wind  turbines  does  not  mean  that  they  are  

safe.  Not  all  studies  are  representative,  they  were  conducted  in  sparsely  populated  areas  with  wind  

turbines  that  are  much  smaller  than  those  that  are  now  being  installed.  In  addition,  studies  are  included  

that  were  conducted  by  researchers  with  ties  to  the  wind  industry.  Conflicts  of  interest  in  such  research  are  

not  reported  by  the  RIVM.  Moreover,  valuable  research  is  available,  but  this  has  not  been  cited  in  the  

RIVM  research  since  2009.  Bijl:  “On  the  basis  of  poor  scientific  research,  no  hard  conclusions  can  be  

drawn  regarding  the  health  effects  of  wind  turbine  noise  on  people.  The  conclusion  that  there  are  no  

indications  for  health  effects  of  wind  turbine  noise  must  therefore  be  rejected”.  In  short,  Bijl  concludes,  “the  

RIVM  reports  are  based  on  scientific  quicksand”  (50).

A  refrigerator  produces  around  40-50  dB,  a  vacuum  cleaner  80  dB  and  a  lawn  mower  even  105  dB.
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dB(A):  A-weighting  for  audible  sound

The  sound  intensity  is  usually  measured  and  displayed  in  dB(A),  also  called  A-weighting.  This  

is  a  correction  that  adjusts  the  measurement  to  human  hearing.  Therein  lies  a  problem:  dB(A)  

is  not  suitable  for  measuring  inaudible  sound  (52;  53;  54;  55;  46).  Human  hearing  is  not  

equally  sensitive  to  all  frequencies;  we  hear  low-frequency  sounds  less  well  than  sounds  in  

the  range  of  speech.  This  is  shown  by  the  green  line  in  the  image  below.  Although  we  do  pick  

up  low-frequency  sound,  it  has  to  be  much  louder  than  the  higher  tones  before  we  hear  it  

(56).  By  measuring  with  dB(A),  half  of  the  noise  is  filtered  out,  especially  the  low-frequency  and  

infrasonic  sound.  This  can  amount  to  50  to  100  dB  (57).
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Hearing  threshold

Figure  9:  Range  of  human  hearing,  in  frequency  and  decibels.

Figure  8:  Sound  levels.
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Figure  10:  Health  effects  of  noise.  (60;  61)
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Exposure  to  noise  is  already  a  problem  for  adults,  but  it  is  even  more  serious  for  children  in  

the  middle  of  their  development.  Learning  and  memory  performance  decrease  when  children  are  

exposed  to  air  and  car  traffic.  Windwiki  cites  several  studies  showing  that  sleep  deprivation  in  

children  disrupts  brain  development.  “Sleep  disorders  in  children,”  writes  the  medical  collective,  

“which  can  be  assumed  to  arise  as  a  result  of  wind  turbine  noise,  can  lead  to  neuron  loss,  loss  

of  memory  function,  stagnant  cognitive  abilities,  increased  behavioral  problems,  ADHD  and  

reduced  well-being.”  Sleep  deprivation  can  also  lead  to  metabolic  problems  and  obesity;  long-

term

That  noise  can  cause  health  problems  is  assumed  to  be  known  in  the  scientific  literature.  “Noise  

is  one  of  the  most  important  environmental  risks  to  public  health”,  writes  the  World  Health  

Organization  (WHO)  in  2018.  “There  is  growing  recognition  of  the  problem,  and  rapid  progress  in  

scientific  insights  into  the  health  impact  of  noise”.  The  WHO  update  'Environmental  noise  

guidelines  for  the  European  Region'  was  written  specifically  for  the  'European  region',  in  order  to  

include  noise  from  traffic,  wind  turbines,  electronic  devices  and  toys  in  the  guidelines  and  based  on  

the  realization  that  negative  health  effects  from  noise  occur  more  quickly  than  previously  assumed.

People  are  most  affected  by  noise  from  traffic  that  keeps  them  awake.  Exposure  to  noise  has  

both  direct  and  indirect  effects.  As  a  direct  effect,  it  can  cause  hearing  damage,  such  as  hearing  

loss  or  tinnitus.  Indirectly,  noise  causes  physical  and  psychological  stress,  especially  with  long-

term  exposure.  The  direct  and  indirect  stress  can  lead  to  sleep  disturbance,  cardiovascular  

diseases,  increased  blood  pressure,  diabetes,  psychological  complaints,  obesity  and  reduced  

cognitive  development  in  children  (59).

Sound  exposure  (sound  level)

Normal  noise  is  harmful  to  health,  noise  from  wind  turbines  is  not

The  knowledge  and  science  that  the  RIVM  ignores
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Low  frequency  and  infrasonic  sound
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This  would  require  a  17-meter  wall  (64).  It  is  therefore  important  to  measure  the  infrasonic  and  

low-frequency  pressure  waves  not  only  on  the  facade,  but  also  indoors.  As  wind  turbines  become  

larger,  they  produce  more  low-frequency  and  infrasonic  sound  (65;  66;  67).

These  far-reaching  waves  penetrate  everywhere  and  travel  not  only  through  the  air,  but  also  

through  the  ground,  through  metal  and  water.  The  waves  are  measured  at  tens  of  kilometers  

away.  Because  of  this  wavelength  it  is  also  not  possible  to  isolate  against  this  sound  (37).

It  is  known  that  wind  turbine  noise  is  experienced  as  much  more  annoying  than  noise  from  

industry,  traffic  or  aircraft  (44).  One  could  therefore  assume  that  there  is  at  least  as  much  risk  as  

with  other  forms  of  noise  pollution,  and  probably  more.  But  the  opposite  is  true:  in  the  absence  

of  evidence  of  harm  to  children,  it  is  assumed  that  this  harm  does  not  occur.  Wind  turbines  are  

currently  being  planned  throughout  the  country  near  residential  areas  and  schools,  for  example  

around  Amsterdam,  Eindhoven,  Deventer  and  near  schools  in  Den  Bosch.  This  is  a  gamble,  and  

an  experiment  with  the  health  of  adults  and  children  (28).  The  absence  of  evidence  is  not  

evidence  of  the  absence  of  harm.

Even  when  the  turbines  are  not  turning,  they  cause  low-frequency  vibrations  in  the  ground  (37).

Perhaps  even  more  important  than  the  audible  noise  is  the  production  of  inaudible  noise  from  

the  wind  turbines.  This  involves  very  long  pressure  waves  that  travel  an  enormous  distance.  The  

wavelength  of  a  pressure  wave  of  audible  sound  of  3000  Hz  through  air  is  about  0.11  meters.  

This  short  wave  does  not  travel  far  and  is  easily  stopped  by  a  wall.  A  pressure  wave  of  20  

Hz,  on  the  other  hand,  has  a  wavelength  of  about  17.1  meters  (64).  Current  wind  turbines  

produce  frequencies  as  low  as  0.25  Hz;  this  corresponds  to  a  wavelength  of  about  1.38  kilometers  

(56).

sleep  deprivation  can  cause  nerve  damage  (62).  That  (continued)  exposure  to  noise,  and  

associated  sleep  deprivation,  is  harmful  to  children  is  not  in  dispute.  However,  no  research  has  

been  done  on  the  effect  of  wind  turbine  noise  on  children  (63;  28).  Despite  the  lack  of  research,  

there  are  signals  from  practice.  After  the  installation  of  the  wind  turbines  of  the  wind  farm  N33  

Meeden,  general  practitioners  received  complaints  from  parents  because  their  children  suddenly  

had  behavioral  problems  (63).

The  turbine  is  in  fact  a  very  large  hollow  metal  sound  box,  which  is  fixed  in  the  ground  with  

tons  of  concrete  and  in  this  way  sets  the  ground  in  motion.  Aeronautical  engineer  Bert  Weteringe  

describes  the  amount  of  concrete  needed  to  stabilize  a  wind  turbine:  “For  each  wind  turbine  with  

a  tip  height  of  198  meters,  it  involves  66  concrete  piles  with  a  length  of  23-30  meters  and  a  

diameter  of  50  by  50  centimeters.  A  block  of  concrete  with  a  diameter  of  26  meters  and  a  

thickness  of  no  less  than  4  meters  is  placed  on  the  piles.  One  of  these  piles  already  weighs  

16,000  kg”  (45).  It  is  not  difficult  to  imagine  that  a  wind  farm  with  multiple  mega  turbines  sets  

the  ground  in  motion  in  the  wide  area  around  it.  The  effects  of  this  sound  are  difficult  to  measure,  

however,  because  they  occur  at  different  and  varying  distances  (37;  53).

This  is  probably  an  evolutionary  inheritance:  nature  produces  a  lot  of  infrasonic  and  low-

frequency  vibrations  before  an  earthquake,  volcanic  eruption  or  tsunami.  Picking  up  this  sound  is  

therefore  a  kind  of  alarm  system  of  the  body.  When  one  is  exposed  to  infrasonic  and  low-

frequency  sound  for  a  long  time,  this  causes  a  chronic  stress  response  in  the  body  (37).  People  

who  live  near  wind  turbines  report  stress,  anxiety,  panic  attacks,  depression  and  some  studies  

report  an  increased  risk  of  suicide  (35).

Although  we  do  not  hear  this  sound,  the  infrasonic  and  low-frequency  pressure  waves  are  

registered  by  the  outer  hair  cells  in  our  inner  ear.  The  brain  does  not  consciously  register  these  

signals  (68).  However,  they  are  picked  up  by  the  autonomic  nervous  system,  which  regulates  

fear  and  emotions.  This  triggers  a  stress  response  and  can  cause  feelings  of  fear  and  panic.
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After  an  autopsy  of  one  of  the  workers,  the  research  team  discovered  that  this  person  had  thickened  

walls  of  blood  vessels  and  the  pericardium,  which  had  caused  eleven  previously  undetected  

heart  attacks.  The  twelfth  heart  attack  was  fatal.  What  Alves-Pereira  emphasizes  is  that  these  

findings  show  that  the  effect  of  the  low-frequency  vibrations  is  not  limited  to  hearing,  but  that  the  

pressure  waves  have  an  effect  on  the  entire  body.  She  and  her  team  developed  diagnostic  tests  

to  distinguish  thickening  of  the  walls  of  the  cardiovascular  system  by  low  pressure  waves  from  

other  thickenings,  such  as  those  caused  by  inflammation  (pericarditis)  (64;  70).
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NASA's  Forgotten  Research

Pioneering  research  into  LFG:  Prof.  Dr.  Mariana  Alves-Pereira

These  are  very  strong  pressure  waves,  to  which  the  whole  body  is  exposed.  If  you  were  to  hear  it,  it  

would  sound  like  a  huge  noise.

Prof.  Dr.  Mariana  Alves-Pereira  has  conducted  pioneering  research  into  the  health  effects  of  infrasonic  

and  low-frequency  sound,  which  she  calls  'vibro-acoustic  diseases'  (VAD).  She  has  produced  124  

publications,  conference  papers  and  book  contributions  on  the  subject  (69).

In  the  1980s,  the  NASA  space  agency  conducted  extensive  field  research  into  industrial  wind  turbines  

for  many  years.  This  multidisciplinary  research  involved  physicists,  meteorologists,  geophysicists,  

seismologists,  engineers  and  psychoacousticians.  The  specific  characteristics  of  low-frequency  noise,  

and  how  these  differ  from  audible  noise,  were  already  known  at  the  time:  perceived  annoyance ,  or  

nuisance,  by  neighbours  near  the  turbines.  The  residents  complained  about  a  pulsating  sensation  in  

their  bodies  and  vibrations.  Houses  did  not  block  the  noise,  but  in  some  cases  amplified  it,  and  the  dB(A)  

filter  was  found  to  be  unsuitable  for  measuring  this  form  of  noise.  Even  at  this  early  stage,  with  a  single  

2  MW  turbine,  complaints  were  registered  at  a  distance  of  three  kilometres.  When  the  roll-out  of  wind  

energy  started  in  the  early  1990s,  this  information  was  not  included  in  standards  (54).

We  also  register  sound  during  our  sleep.  Medical  research  shows  that  very  soft  sound,  of  33  dB,  is  

already  picked  up  and  causes  an  acceleration  of  the  heartbeat,  body  movements  and  awakening.  

According  to  Prof.  Dr.  Paul  van  den  Heyning,  professor  of  ENT  at  the  University  of  Antwerp,  the  sound  

intensity  of  infrasonic  sound  of  3-5  Hz  can  reach  up  to  90  dB  (35).

In  the  1980s,  Alves-Pereira  became  involved  in  research  at  a  Portuguese  air  base  that  investigated  the  

effects  of  low-frequency  noise  on  workers.  She  had  access  to  decades  of  medical  records.  The  longer  

workers  worked  at  the  base,  the  more  health  complaints  they  experienced.  The  complaints  occurred  

significantly  more  often  among  workers  than  among  the  general  population.  The  symptoms  of  long-

term  exposure  to  low-frequency  noise  manifested  themselves,  in  varying  degrees,  in  the  following  ways:  

mild  mood  swings,  digestive  problems,  throat  and  mouth  infections  and  bronchitis.  After  four  years  of  

exposure,  additional  complaints  arose:  chest  pain,  severe  mood  swings,  back  pain,  fatigue,  fungal,  

viral  and  parasitic  infections,  inflammation  of  the  stomach  lining,  inflamed  eyes,  blood  in  urine  and  allergies.  

After  ten  years,  psychiatric  complaints  were  found,  bleeding  from  the  nose  and  digestive  tract,  stomach  

ulcers,  irritable  bowel  syndrome,  reduced  vision,  headaches,  severe  joint  pain,  intense  muscle  pain  and  

neurological  disorders.  Vibroacoustic  disease  occurs  in  occupations  where  workers  are  exposed  to  

a  lot  of  low-frequency  noise,  such  as  airport  technicians,  aircraft  crew,  restaurant  workers  and  disc  

jockeys,  and  in  people  who  are  exposed  to  a  lot  of  it  in  their  living  environment,  such  as  residents  near  

wind  turbines  (70).

In  follow-up  research,  rats  exposed  to  low-frequency  noise  similar  to  the  workers  at  the  air  base  also  

found  thickening  of  the  blood  vessel  walls  and  pericardium.  In  these  rats,  Alves-Pereira  made  a  new  

discovery:  the  outer  hair  cells  of  the  rats'  inner  ear  were  stuck  together  and  stuck  to  the  membrane  in  the  

ear.
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Even  after  almost  twenty  years,  there  is  not  enough  and  good  quality  research  for  the  scientific  

acceptance  of  the  wind  turbine  syndrome.  Due  to  this  lack  of  scientific  evidence,  the  syndrome  is  

not  recognized  by  institutions  such  as  the  RIVM.  Piermont  does  not  agree  with  this  reasoning.  

In  a  statement  to  the  Energy  Committee  of  the  New  York  State  Parliament,  she  states  in  2006:  

"Describing  and  documenting  symptoms  is  the  domain  of  physicians,  as  is  research  into  the  

causes  of  diseases.  Judging  whether  people  have  significant  symptoms  belongs
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Does  low-frequency  noise  provide  an  explanation  for  wind  turbine  syndrome?

Low  frequency  noise  is  a  growing  problem

Wind  turbines  are  not  the  only  industrial  installations  that  produce  low-frequency  noise,  road  and  

air  traffic  and  trains,  ventilation  systems,  cooling  installations,  heat  pumps,  washing  machines,  

industry,  transformers,  generators  and  music  at  festivals  and  in  discos  also  produce  this  noise.  

The  number  of  complaints  about  low-frequency  noise,  which  are  received  by  the  GGD,  among  

others,  has  increased  in  recent  years.  This  is  due  to  the  increase  in  equipment  that  produces  low-

frequency  noise.  People  then  complain  about  humming  tones,  of  which,  without  measurements,  it  is  

not  clear  whether  these  are  in  the  audible  or  inaudible  spectrum  of  the  sound.  Not  everyone  is  

equally  sensitive  to  low-frequency  noise.  According  to  the  RIVM  fact  sheet  'Low-frequency  noise',  

approximately  2%  of  the  population  experiences  serious  nuisance  and  8%  some  nuisance  from  low-

frequency  noise.  There  are  still  many  question  marks  about  the  effects  of  low-frequency  noise,  

according  to  the  RIVM,  because  "limited  research  has  been  done  on  this  to  date"  (53).

Since  the  installation  of  the  first  wind  turbines  in  the  1990s,  doctors  and  other  medical  professionals  

have  noticed  that  a  cluster  of  similar  health  complaints  is  recurring  frequently  among  local  residents.

Alves-Pereira's  work  is  questioned  by  the  RIVM  because  it  is  mainly  observational  research  and  

because  her  findings  have  not  been  confirmed  by  other  studies  by  other  scientists  (35;  53).

Because  of  these  adhesions,  the  ear  becomes  more  sensitive  to  the  infrasonic  and  low-frequency  

pressure  waves.  According  to  Alves-Pereira,  this  could  explain  the  hypersensitivity  to  noise  of  

residents  living  near  wind  turbines.  It  also  means  that  permanent  damage  can  occur  with  long-term  

exposure  (64;  71;  35).  Alves-Pereira's  findings  were  partially  confirmed  in  2023  by  the  (peer-

reviewed)  research  of  Dr.  Ursula  Maria  Bellut-Staeck.  She  specializes  in  the  functioning  of  

microcirculation  and  endothelial  cells.  These  cells  are  located  near  the  blood  vessels,  heart  and  

lymphatics,  and  help  transport  proteins,  inhibit  inflammation  and  control  blood  pressure.  Her  

research  shows  that  in  rats,  damage  occurs  to  the  endothelial  cells  within  three  hours  of  exposure  

to  infrasonic  sound.  The  infrasonic  sound  also  affects  the  blood  circulation  in  the  capillaries,  where  

oxygen  and  nutrients  are  transferred  to  surrounding  tissues.  “This  affects  the  regulation  of  vital  

bodily  functions,”  according  to  Bellut-Staeck  (56).

In  various  parts  of  the  world,  in  the  United  Kingdom,  Australia  and  the  United  States,  residents  report  

the  same  complaints:  sleep  problems,  awakened  by  noise  or  vibration,  headaches  and  migraines,  

dizziness  and  nausea,  exhaustion,  and  negative  feelings  such  as  irritability,  nervousness,  anger,  

irritation  and  depression,  concentration  and  learning  problems  and  tinnitus.  Physician  and  scientist  

Nina  Piermont,  MD,  PhD,  studied  this  phenomenon  and  wrote  a  book  about  it.  She  called  it  the  

'wind  turbine  syndrome'.  Not  everyone,  but  a  significant  proportion  of  people  living  near  industrial  

installations  experience  these  complaints.  The  complaints  are  observed  at  distances  of  more  than  

3  kilometers  from  the  turbines  (38).  The  sleep  problems  may  be  partly  due  to  the  low-frequency  

noise  of  the  turbines.

In  the  study  'Effects  of  low  frequency  noise  on  sleep',  by  Professor  Kerstin  Persson  Waye,  she  

already  warned  in  2004  that  sleep  disturbance  as  a  result  of  low  frequency  noise  is  a  cause  for  concern  

and  she  called  for  more  research  (72).
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Scientific  evidence  of  health  damage  caused  by  wind  
turbines  is  mounting

The  Godono  Study:  Significant  Association  Between  Proximity  to  Wind  Turbines  and  Sleep  Disturbance

The  symptoms  of  wind  turbine  syndrome  are  very  similar  to  the  pattern  of  complaints  after  

exposure  to  low  frequency  sound.  There  are  therefore  strong  suspicions  that  wind  turbine  

syndrome  can  be  partly  explained  by  this  exposure  (37).

Many  studies  have  been  conducted  on  the  effects  of  wind  turbines.  However,  most  of  these  

studies  are  not  of  sufficient  quality  to  draw  broader  conclusions.  Three  relatively  recent  

studies  change  this.  They  assess  a  large  set  of  data  and  studies  and  provide  scientific  evidence  

for  the  hypothesis  that  wind  turbines  cause  health  damage.

The  lack  of  scientific  substantiation  does  not  detract  from  the  complaints  and  should  not  be  an  

excuse  to  marginalize  them.

The  observation  indicates  that  there  is  a  problem.  Based  on  that  observation,  research  can  then  

be  conducted  to  find  a  scientific  explanation  for  the  problem.

Physician  and  assistant  professor  Alessandro  Godono,  together  with  twelve  co-authors,  

conducted  a  systematic  review  of  all  existing  scientific  literature  on  sleep  problems  and  wind  

turbine  noise.  Systematic  here  means  that  the  researchers  did  not  selectively  shop  around  in  the  

existing  literature,  but  that  they  account  for  the  search  strategy  and  why  certain  studies  were  or  

were  not  included  in  the  review.  Six  scientific  databases  were  searched,  but  despite  this,  much  of  

the  research  found  was  rejected  because  it  did  not  meet  the  quality  criteria.  The  research  that  

remained  shows  a  significant  relationship  between  exposure  to  wind  turbine  noise  and  sleep  

problems:  the  further  away  people  live  from  a  wind  turbine,  the  less  they  suffer  from  sleep  

problems,  and  the  more  noise,  the  more  sleep  problems  are  experienced.  Approximately  34%  of  

local  residents  experience  sleep  problems  within  a  radius  of  three  kilometers.  The  chance  that  

the  findings  from  this  study  are  based  on  chance  is  less  than  one  percent  (73;  74).

not  within  the  expertise  of  engineers  or  acoustic  report  specialists.  A  good  doctor  takes  her  

patients'  symptoms  seriously,  and  does  everything  he  can  to  understand  and  cure  them.  A  

syndrome  is  a  constellation  of  symptoms  that  occurs  in  different  people.  Defining  a  syndrome,  

and  sharing  that  knowledge  with  the  medical  community,  gives  doctors  who  are  initially  puzzled  

by  the  new  complaints,  insight  so  that  they  can  do  something  about  it.  It  can  also  provide  the  

impetus  for  epidemiological  studies.”  (38).
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De  Laat's  findings  confirm  Alves-Pereira's  research:  the  studies  found  show  that  the  pressure  

waves  of  low-frequency  sound  cause  a  thickening  of  the  pericardium.  This  can  worsen  existing  

heart  complaints  (75).  The  complaints  are  not  necessarily  dose-dependent;  it  is  mainly  the  long-

term  exposure  that  is  harmful.  Long-term  exposure  to  infrasonic  sound  between  10  and  50  Hz  can  

lead  to  hypersensitivity  to  sound.  This  hypersensitivity  is  not  only  expressed  in  relation  to  sound,  

but  also  in  dizziness,  nausea  and  headaches.  Sleep  problems  as  a  result  of  wind  turbine  noise  

are  the  most  common.  In  addition,  the  studies  also  show  tinnitus,  loss  of  concentration,  high  

blood  pressure  and  heart  rate,  bronchitis,  restlessness,  memory  and  concentration  problems,  

anxiety  and  depression  (76).  These  findings  show  that  the  effects  of  low-frequency  sound  are  

not  limited  to  hearing,  but  affect  the  entire  body  and  the  brain.  Little  research  has  been  done  into  

the  effects  of  wind  turbine  noise  on  children,  and  the  effects  of  infrasonic  sound  (76;  58;  75).

If  you  want  to  protect  the  health  of  citizens,  wind  turbines  should  be  placed  at  a  distance  of  at  

least  10  times  the  hub  height,  says  De  Laat.  This  amounts  to  a  distance  of  approximately  1,500  

meters.  The  night-time  standard  should  be  35  dB(A).

Clinical  physicist  Jan  de  Laat  and  his  colleagues  from  the  Leiden  University  Medical  Center  

(LUMC)  conducted  a  systematic  review  of  existing  scientific  literature.  They  studied  300  

studies  and  concluded  that  noise  from  wind  turbines  can  cause  serious  health  problems,  including  

exposure  to  low-frequency  noise.

De  Laat's  research  has  not  yet  been  published.  However,  he  did  share  his  findings.  See,  

among  other  things,  the  report  'Inaudible  sound  harmful  to  health'  by  the  research  platform  Argos  

(75;  76).

Dr.  ir.  Jan  de  Laat:  low-frequency  noise  can  have  serious  consequences  for  health
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Application  of  the  Bradford  Hill  criteria  demonstrates  causal  
relationship  between  health  complaints  and  proximity  to  wind  turbines

They  tested  the  following  criteria:

ported,  such  as  sleep  problems,  headaches,  tinnitus,  balance  problems,  concentration  problems,  

palpitations  and  feeling  vibrations.

8.  Experimental  evidence:  Experimental  studies  in  humans  and  animals  show  adverse  health  effects  

(NHEs)  after  exposure  to  low-frequency  sound.

2.  Consistency:  The  reported  complaints  are  consistent,  the  same  pattern  is  reported  each  time.

exposed  to  loud  noises  report  the  same  complaints.

Dumbrille  et  al.  find  confirmation  of  all  criteria,  and  conclude  that  “living  or  working  near  industrial  wind  

turbines  can  result  in  NGEs  in  both  humans  and  animals”.  On  all  continents,  people  who  are  chronically  

exposed  to  wind  turbine  noise  have  the  same  complaints.  It  is  remarkable  that  they  also  found  studies  

that  show  negative  effects  on  animals.  This  refutes  the  proposition  that  the  complaints  arise  from  subjective  

experience  as  ‘annoyance’  or  ‘annoyance’,  because  this  nocebo  effect  cannot  occur  in  animals.  In  addition  

to  stress,  there  was  a  negative  impact  on  fertility,  development  and  reproduction  in  the  animals,  including  

abnormal  foetuses  and  DNA  damage.  The  closer  people  live  to  wind  turbines,  the  worse  their  mental  

capacities  are.  “These  conclusions  raise  important  questions”,  according  to  Drumbrille,  “about  establishing  

a  cumulative  dose  of  sound,  for  adults,  the  elderly  and  children,  including  infrasonic  and  low-frequency  

sound”  (77;  78).

for  the  location  –  the  proximity  of  wind  turbines.

3.  Specificity:  The  pattern  of  complaints  is  specific  to  the  population  (residents)  and  is  specific

9.  Analogy:  It  is  not  necessary  for  something  to  be  observable  for  it  to  have  a  harmful  effect.  Radioactive  

radiation  or  carbon  monoxide  are  invisible,  but  poisonous.  The  fact  that  sound  is  inaudible  does  not  

mean  that  it  has  no  effect.

In  the  peer-reviewed  article  'Wind  turbines  and  adverse  health  effects:  Applying  Bradford  Hill's  criteria  for  

causation',  researchers  Anne  Dumbrille,  Robert  McMurtry  and  Carmen  Krogh  apply  the  Bradford  Hill  

criteria  to  the  existing  research  to  demonstrate  a  causal  link  between  proximity  to  wind  turbines  and  

adverse  health  effects  (NHEs).

5.  Exposure/response:  As  exposure  increases,  for  example  because  people  live  closer  to  the  turbines  or  

the  measured  noise  is  louder,  complaints  increase.  When  people  move  away  from  the  exposure  (for  

example,  on  holiday),  complaints  decrease.

4.  Transience:  The  complaints  occur  after  exposure  to  wind  turbine  noise  and  disappear

In  a  real-world  experiment,  it  is  very  difficult,  if  not  impossible,  to  demonstrate  a  causal  relationship.  There  

are  simply  too  many  factors  at  play  to  reduce  a  phenomenon  to  a  single  cause.  In  a  laboratory,  you  can  

control  the  experimental  setting,  but  with  long-term  exposure  in  the  living  environment,  such  as  with  

asbestos,  tobacco  or  low-frequency  noise,  this  is  not  possible.  After  decades  of  scientific  debate  about  

smoking  and  lung  cancer,  a  causal  relationship  had  not  yet  been  demonstrated,  while  there  were  more  

than  strong  suspicions.  To  break  this  impasse,  the  British  statistician  Austin  Bradford  Hill  proposed  nine  

criteria  with  which  you  could  demonstrate  a  causal  relationship  on  the  basis  of  epidemiological  evidence.  

The  application  of  his  criteria  led  to  an  acceptance  of  the  proposition  that  smoking  can  cause  lung  cancer.

when  exposure  ends.

1.  The  strength  of  the  association:  There  are  numerous  reports  from  residents  living  near  wind  farms  

reporting  the  same  NGEs.

7.  Coherence:  Both  residents  and  employees  who  are  exposed  to  low-frequency  noise  in  other  situations

6.  Plausibility:  There  is  a  credible  mechanism  that  explains  the  complaints.  Exposure  to  low-frequency  and  infrasonic  sound  

provides  a  plausible  explanation  for  complaints  from  residents  around  wind  turbines.
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Avoided  precaution  –  are  wind  turbines  following  the  same  path  as  tobacco  and  asbestos?

Affected  citizens  and  independent  scientists  must  then  prove  otherwise.

There  is  a  reversed  burden  of  proof:  instead  of  demonstrating  that  a  product  is  safe  before  it  

is  introduced  into  the  environment,  as  is  the  case  with  medicines,  chemicals  or  new  foods,  those  

affected  are  expected  to  demonstrate  that  the  product  is  unsafe.  This  is  not  a  level  playing  

field,  and  it  can  take  decades  for  evidence  of  harm  to  be  accepted  and  regulated,  with  all  the  

consequences  that  entails  (79;  28).

What  is  happening  in  the  discussion  about  wind  turbines  and  health  damage  is  not  new.  It  is  a  

familiar  scenario.  The  report  'Late  lessons  from  early  warnings:  the  precautionary  principle  1896–

2000'  (2001)',  discusses  how  this  process  went  for,  among  other  things,  X-rays,  benzene,  

asbestos,  PCBs  and  DES  (79).  A  product  is  introduced  into  the  living  environment,  with  the  

permission  of  governments  and  supervisors.  After  introduction,  it  turns  out  that  there  are  objections  

to  the  product  and  there  are  unforeseen  negative  effects.  In  the  meantime,  major  interests  are  

involved,  the  product  is  now  on  the  market,  and  a  lot  of  money  is  being  made  from  it.  If  the  

negative  effects  are  scientifically  confirmed,  liability  and  claims  for  damages  will  come  into  play.  

The  industry  has  the  money  to  lobby  for  its  interests  and  to  finance  scientific  studies  that  refute  the  

concerns.  This  creates  a  distorted  image  of  science  and  artificially  exaggerated  scientific  

uncertainty  (80).

Residents  living  near  wind  turbines  submit  numerous  reports  –  practical  cases,  statements  from  

doctors,  lists  of  examinations  (81;  82)  –  but  these  are  not  accepted  by  politicians  (83)  and  the  

judiciary  (84),  because  they  rely  on  reports  from  advisory  bodies  such  as  the  RIVM  and  

consultancy  firms  such  as  Arcadis  (85).

To  prevent  this  long-term  and  damaging  battle,  the  precautionary  principle  was  created.  

Precaution  assumes  that  when  there  is  a  risk  of  serious  harm,  scientific  uncertainty  is  no  excuse  

for  not  taking  precautions.  So,  'when  in  doubt,  don't  overtake'.  Implementing  precaution  also  

requires  a  proactive  attitude,  by  conducting  independent  research  and  monitoring  (84;  86).  The  

precautionary  principle  is  anchored  in  various  ways  in  national  and  supranational  legislation.
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The  Zembla  research  team  delved  into  policy  documents  from  this  period  and  discovered:  

“Many  of  the  planned  wind  projects  are  having  a  hard  time  getting  off  the  ground.  The  Dutch  

climate  agreements  from  that  time  repeatedly  mention  the  ‘removal  of  obstacles’  in  legislation  

and  regulations.  In  order  to  accelerate  the  process  of  sustainability,  Minister  Cramer  decides  to  

adjust  the  noise  regulations  for  wind  turbines”  (90).  Cramer  proposes  a  standard  of  47  dB  during  

the  day  and  41  dB  at  night,  which  will  no  longer  apply  as  an  absolute  standard,  but  will  be  

measured  as  an  annual  average,  ‘Lden’ .

“Residents  do  not  respond  to  annual  average  or  daily  average  noise  levels,  but  

respond  to  sleep  disturbance  and  nuisance”

Protection  against  noise  pollution  is  regulated  by  law.  Until  the  introduction  of  the  Environmental  

Management  Activities  Decree  on  1  January  2011,  noise  from  wind  turbines  fell  under  the  

same  regulations  as  other  industrial  noise.  This  was  laid  down  in  the  Environmental  Management  

Act,  with  specific  instructions  for  standardisation  and  enforcement  in  the  'Industrial  noise  and  

licensing  guidelines'.  Under  this  standard,  noise  in  a  rural  area  was  not  allowed  to  exceed  30-35  

dB  at  night,  and  40  dB  during  the  day  (55;  87).  This  was  correct,  as  the  interest  group  for  

residents  of  wind  turbines  (NLVOW)  explains:  “A  wind  turbine  has  a  size  that  is  unprecedented  

for  normal  industry.  The  mechanism  rotates  outside  enclosed  housing  much  higher  than  is  normal  

for  other  industries,  and  from  that  height  it  freely  radiates  the  sound  of  a  bulldozer  from  an  

exceptional  pole.  It  is  not  appropriate  to  use  rules  as  a  reference  for  this  that  deviate  from  those  

that  apply  to  industry”  (88).  However,  with  the  existing  standards  there  was  hardly  any  room  for  an  

expansion  of  wind  on  land  (89).  That  was  a  problem,  because  the  then  Minister  of  Housing,  

Spatial  Planning  and  the  Environment  (VROM),  Jacqueline  Cramer,  had  set  the  ambitious  

goal  that  20%  of  the  electricity  supply  had  to  be  'green'  by  2020  (44).

An  exceptional  position  for  
industrial  wind  turbines

Legislation  and  regulations

New  standards  to  create  space  for  industrial  wind  turbines

47  dB  Lden

Norm  in  the  countryside  after  2011

41  dB  Lden

40  dB

Rural  Standard  for  2011

Environmental  Management  Activities  DecreeGuidelines  on  industrial  noise

Sound  engineer  Steven  Cooper

30-35  dB

Day

Night
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The  research  available  in  2008  shows  that  noise  from  wind  turbines  is  experienced  as  more  annoying  than  traffic  and  

industrial  noise,  TNO  concludes.  Above  40  dB,

attributed  to  the  swishing,  whistling  and  thumping  nature  of  the  noise,  and  because  it  does  not  stop  at  night.  This  leads  to  

'nuisance',  but  in  addition  to  nuisance,  "the  noise  from  wind  turbines  also  appears  to  cause  sleep  disturbance  at  higher  

noise  exposures",  according  to  TNO.

people  are  more  affected  by  wind  turbines  than  by  traffic  noise  of  the  same  intensity.  This  is

In  addition  to  sleep  problems,  residents  report:  “more  symptoms  of  stress,  they  feel  less  rested  in  the  morning  and  they  

consider  their  living  environment  as  less  suitable  for  relaxing  and  regaining  strength”.  People  experience  nuisance  from  

the  wind  turbines  both  indoors  and  outdoors.  In  order  to  limit  this  nuisance,  TNO  writes,  “the  policy  will  therefore  have  to  

take  into  account  both  the  expected  nuisance  percentages  indoors  and  the  expected  nuisance  percentages  outdoors  for  a  

certain  noise  load”.  In  order  to  protect  citizens,  “with  increasing  use  of  wind  turbines,  better  enforcement  of  the  noise  

production  by  wind  turbines  must  be  possible”  (44).

With  the  introduction  of  the  47  dB  Lden  standard  for  the  day  and  41  dB  Lden  for  the  night,  all  the  protection  offered  by  

the  guideline  is  thrown  overboard.

Several  reports,  from  the  TNO,  the  RIVM  and  the  VROM  inspection  from  the  period  prior  to  the  Activities  Decree,  

explore  the  possible  effects  of  a  relaxation  of  the  noise  standard  and  warn  the  minister  of  the  expected  consequences.

Usually,  this  reference  level  is  chosen  as  the  limit  value  –  the  value  that  may  not  be  exceeded.  Because  noise  problems  

are  considered  a  local  matter,  the  local  government  is  responsible  for  the  implementation  of  the  noise  policy.  They  are  

therefore  free  to  improve  the  situation,  and  they  are  advised  to  properly  motivate  the  establishment  of  a  limit  value  that  is  

above  the  background  level.  In  addition  to  the  average  background  noise,  a  maximum  noise  level  (LAmax)  is  established.  In  

principle,  this  should  not  be  more  than  10  dB  above  the  background  level.  In  addition,  permits  can  take  into  account  

special  noise  characteristics  that  can  lead  to  more  nuisance,  such  as  peak  noise,  pulsating  or  tonal  noise,  low-frequency  

noise,  vibrations  and  cumulative  effects  of  multiple  and/or  different  noise  sources.  In  addition  to  measuring  noise  'on  the  

facade',  the  guideline  provides  instructions  for  regulating  noise  indoors,  as  a  "last  ditch  effort  to  make  the  living  environment  

somewhat  acceptable"  when  measures  to  reduce  noise  from  a  noise  source  are  not  possible.  In  short,  this  standardization  

offers  many  possibilities  to  minimize  nuisance  for  residents.  The  values  that  are  recorded  in  the  guideline  can  be  measured  

by  enforcement  officers  on  location,  and  in  case  of  violations,  direct  enforcement  is  therefore  possible  (55).

To  make  clear  how  much  Cramer's  proposal  deviated  from  the  standards  that  were  in  force  up  to  that  time,  it  is  

valuable  to  discuss  them  first.  These  standards  for  industrial  noise  have  various  starting  points  that  protected  citizens  

from  serious  nuisance.  Local  customization  is  the  basis  of  the  Industrial  Noise  Guidelines.  Based  on  an  area  description,  for  

example  'residential'  or  'industry',  a  reference  level  of  noise  is  determined  on  location  -  this  is  the  noise  that  is  the  

average  for  approximately  95%  of  the  time  during  a  day,  evening  or  night  (LAeq).
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TNO:  Nuisance  caused  by  noise  from  wind  turbines  (2008)

TNO,  RIVM  and  the  VROM  inspection  have  already  warned  about  the  new  
standard
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RIVM:  Evaluation  of  new  standards  for  wind  turbine  noise  (2009)

Lden

Like  TNO,  RIVM  states  that  'nuisance  effects'  from  wind  turbines  occur  much  sooner  than  from  other  noise.  In  

2009,  it  is  estimated  that  approximately  1,500  residents  in  the  Netherlands  are  at  risk  of  serious  noise  nuisance.  

According  to  RIVM,  'nuisance',  a  term  that  is  not  further  defined,  is  the  most  important  effect  of  wind  turbine  noise,  

although  "in  addition  to  nuisance,  sleep  disturbance  effects  can  also  occur".

In  order  to  prevent  a  large  increase  in  the  number  of  people  experiencing  nuisance,  the  RIVM  recommends  the  

guideline  value  of  40  dB  in  the  new  regulations  for  wind  turbine  noise,  because  “above  45  dB,  increasing  nuisance  

complaints  and  health  problems  can  be  expected”,  and  the  “chance  of  serious  nuisance  and  the  associated  

infringement  of  living  comfort  above  45  dB  [is]  becoming  increasingly  greater”.  The  annual  average  standard  Lden  

is  mentioned,  but  there  is  little  further  criticism  of  it.  The  RIVM  considers  “separate  testing  for  peak  noise  at  wind  

turbines  not  important”  (46).  This  advice  is  not  shared  with  the  House  of  Representatives.

When  choosing  a  suitable  standard,  a  balance  of  interests  must  be  made,  because,  as  the  RIVM  writes,  "on  the  

one  hand,  health  aspects  play  a  role  and  on  the  other  hand,  the  policy  objectives  for  onshore  wind  turbines.  If  the  

standard  is  too  rigid,  these  objectives  are  compromised.  If  the  standard  is  too  flexible,  increasing  nuisance  and  sleep  

disturbance  effects  may  occur".  A  trade-off  is  then  made  between  proposed  standards  and  the  amount  of  space  left  

for  turbines  to  be  installed  (see  table  below).

A  table  of  expected  nuisance  percentages  has  been  added  to  the  appendix  of  the  report.  With  a  noise  standard  of  

47  Lden,  8%  of  residents  indoors  will  be  'seriously  bothered',  and  19%  of  residents  outdoors.

Appendix  4  of  the  RIVM  document  focuses  on  low-frequency  noise.  There  is  recognition  of  the  fact  that  the  A-

weighting  is  not  a  suitable  measure  for  predicting  nuisance  when  low-frequency  noise  increases.  To  estimate  the  

nuisance  for  low-frequency  noise,  the  so-called  Vercammen  curve  is  recommended  (46).
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The  Inspectorate  sees  the  introduction  of  the  Lden  standard  as  problematic:  "The  main  cause  of  the  bottlenecks  lies  in  the  

choice  of  an  Lden  standard  that  is  based  on  an  annual  average".  After  all,  "citizens  do  not  usually  complain  about  the  average  

noise  level  in  the  area.  Complaints  almost  always  concern  noise  incidents  and  peak  noises,  especially  at  night.  This  decision  

does  not  set  standards  for  these  peak  levels".  In  order  to  protect  residents  against  peak  noise  and  sleep  disturbance,  the  

Inspectorate  recommends  following  the  European  noise  directive,  which  recommends  additional  noise  indicators  for  this  

purpose.

According  to  the  VROM  inspection,  there  is  no  substantiation  for  how  this  limit  is  guaranteed  for  the  expected  9%  of  people  

seriously  inconvenienced  by  traffic,  and  the  number  of  people  seriously  inconvenienced  by  traffic  is  higher  with  the  same  

standard.

This  standard  is  therefore  also  not  enforceable,  according  to  the  Inspectorate.  "After  all,  supervision  and  enforcement  can  

only  take  place  afterwards".  It  is  explained  in  detail  that  the  enforcement  process  can  take  years,  instead  of  the  direct  

enforcement  that  is  possible  with  the  industry  standard.  The  Inspectorate:  "This  also  means  that  an  infringement  can  take  

place  "with  impunity"  for  several  years".

It  is  therefore  not  clear  to  the  VROM  inspectorate  why  an  exception  is  made  for  wind  turbines  to  the  well-enforceable  

standards  for  industrial  noise:  "It  appears  that  the  market  parties  for  wind  energy  are  taking  an  exceptional  position  

compared  to  the  installations  that  are  otherwise  included  within  the  scope  of  the  Activities  Decree.  Please  provide  further  

reasons  for  this  choice  in  the  explanatory  memorandum".

“The  HUF  assessment  shows  that  there  are  bottlenecks  with  regard  to  the  enforceability  and  feasibility  of  this  regulation.  An  

important  bottleneck  is  that  with  the  chosen  standard,  supervision  of  compliance  with  the  standard  and  enforcement  is  not  

possible.  In  addition,  the  regulation  does  not  contribute  sufficiently  to  the  intended  objective,  namely  protecting  local  

residents  against  noise  nuisance.  The  regulation  does  not  offer  a  generic  level  of  protection  against  sleep  disturbance  due  to  

peak  loads  and  against  accumulation  of  noise.  These  aspects  in  particular  contribute  to  the  nuisance  experienced  by  local  

residents.”

In  order  to  measure  the  Lden  standard,  the  operator  must  submit  an  acoustic  report.  However,  the  requirements  for  this  are  

not  clear.  On  the  one  hand,  an  unclear  and  unenforceable  obligation  is  imposed  on  the  operator,  and  on  the  other  hand,  this  

means  that  the  competent  authority  does  not  have  sufficient  tools  to  properly  assess  the  report.  In  addition,  “execution  

of  supervision  and  enforcement  is  largely  dependent  on  the  data  that  must  be  provided  by  the  person  being  monitored.  

Whether  this  data  is  based  on  a  correct  starting  point  is  not  something  the  competent  authority  can  check.  As  a  result,  

supervision  and  enforcement  cannot  be  carried  out  independently”.

The  VROM  Inspectorate  provides  an  assessment  of  the  enforceability,  feasibility  and  susceptibility  to  fraud  (HUF)  of  the  

standard  of  47  Lden  proposed  by  Cramer,  and  has  significant  criticism:

This  is  a  model-based  estimate  from  1990  that  should  give  an  indication  of  expected  nuisance.  However,  the  curve  has  

never  been  tested  in  practice,  and  is  not  specific  to  the  sound  of  wind  turbines.  In  addition,  it  still  uses  the  A-weighting  for  

measuring  low-frequency  sound.  This  model  is  therefore  inadequate  for  estimating  nuisance  or  nuisance  caused  by  low-

frequency  sound,  and  should  therefore  not  be  used  (91).

The  Inspectorate  advises  not  to  adopt  the  new  standard  of  47  Lden ,  because  the  regulation  does  not  contribute  sufficiently  to  

the  intended  objective,  namely  protecting  local  residents  against  noise  pollution.  The  regulation  does  not  offer  protection  

against  sleep  disturbance  due  to  peak  loads  and  against  accumulation  of  noise”  (92).

VROM  Inspectorate:  HUF  assessment  report  “changes  to  environmental  regulations  for  wind  turbines”  (2009)
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Consequences  of  the  introduction  of  the  Activities  Decree

The  annual  average  Lden:  no  protection  against  nuisance,  no  enforcement  possible

The  noise  on  the  facade,  and  therefore  the  noise  that  affects  local  residents,  is  calculated,  but  not  

measured  (94;  42).

According  to  Tegenwind  Nederland,  essential  properties  of  wind  turbine  noise  are  not  included  in  the  calculated  

Lden  standard.  The  annual  average  standard  is  based  on  the  assumption  that  the  noise  of  wind  turbines  is  

constant,  which  does  not  correspond  to  reality.

“Various  factors  cause  the  noise  level  and  nuisance  of  wind  turbines  to  fluctuate  strongly.  These  factors  

include  seasonal  effects,  climatological  conditions  and,  among  other  things,  the  wake  effect  behind  the  

turbines,  all  of  which  have  a  strong  influence  on  the  perceived  nuisance.  Irregular  but  frequent  maximum  

noise  occurs,  especially  at  night.  This  is  because  the  turbines  are  getting  higher  and  catch  more  wind  in  

higher  air  layers.  While  the  background  noise  (including  traffic)  decreases  at  night  on  the  ground,  the  wind  

turbine  noise  becomes  louder,  more  dominant  and  longer  lasting.  Large  wind  turbines  cause  hundreds  of  hours  

more  extreme  nuisance  than  a  small  wind  turbine.  The  fable  that  wind  turbines  are  becoming  quieter  is  

only  a  truth  on  paper  and  arises  from  the  model-based  approach  to  noise  pollution  and  ignoring  the  repetitive  

infinite  nuisance.  Moreover,  dB(A)  is  scientifically  not  a  suitable  unit  to  accurately  indicate  the  nuisance  and  

nuisance  of  wind  farms  for  local  residents.  “Nuisance  is  strongly  related  to  the  frequencies  of  the  sound  (low  

frequencies  are  much  more  annoying  than  high  ones),”  says  Klaas  Bron  on  behalf  of  Tegenwind.

“The  source  strength,  which  is  used  as  a  basis  in  the  calculation  models  for  standardisation  and  enforcement,  is  

also  a  calculated  ideal  average  and  measured  under  ideal  aerodynamic  and  atmospheric  conditions.  As  a  

result,  extreme  variations  as  a  result  of  higher  wind  force  levels  are  not  included.  Wind  variation  alone  can  

cause  a  variation  of  7  to  10  dB(A)  in  the  source  strength,  which  means  that  the  input  of  the  calculation  models  

starts  with  too  low  an  ideal  value  and

Depending  on  model  calculations  As  the  VROM  inspection  

already  stated,  citizens  are  not  bothered  by  average  noise  levels.  The  introduced  Lden  standard  ensures  'noisy  nights  

within  the  standard'.  The  average  level  at  night  may  be  41  Lden,  real  noise  levels  of  43  or  even  47  Lden  are  still  within  the  

standard.  The  wind  does  not  always  blow;  the  time  that  turbines  are  not  moving  can  be  compensated  for  with  long-term  peak  

noise.  "50  dB  is  normal  and  70  dB  is  not  unusual",  says  a  resident  of  the  Spui  wind  farm  (34;  83).  Within  the  first  year  and  

a  half,  eight  of  the  twelve  direct  residents  of  this  wind  farm  have  moved  (93).  Leo  van  der  Stelt,  mechanical  engineer  and  

lecturer  in  physics  and  ergonomics,  who  will  speak  at  the  Provincial  Council  of  Overijssel  on  September  18,  2024,  gives  

a  striking  explanation  of  why  the  annual  average  standard  does  not  work:  “A  cannon  of  150  decibels  (dB)  that  is  fired  

every  hour  still  gives  a  low  annual  average  dB  standard”.

Instead  of  on-site  measurements,  the  enforcement  officer  is  now  dependent  on  model  calculations  from  the  

operator.  These  calculations  are  performed  by  specialized  consultancy  firms  using  complex  models  that  

include  the  characteristics  of  the  wind  turbine,  such  as  noise  emissions,  the  condition  of  the  turbine  and  local  

weather  conditions.  The  same  data  is  used  for  the  permit  application.  These  models  are  now  outdated,  

because  they  do  not  take  into  account  the  new  generation  of  mega  turbines.

The  inaudible  part  of  low-frequency  and  infrasonic  sound  and  other  specific  properties  of  wind  turbine  noise  

are  not  part  of  the  standard.

The  HUF  report  is  not  shared  with  the  House  of  Representatives  (90).  On  1  January  2011,  the  new  standard  

of  47  dB(A)  during  the  day  and  41  dB(A)  at  night,  measured  on  the  facade  of  the  house  (39),  will  come  into  effect.

43  4  An  exceptional  position  for  industrial  wind  turbines
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Residents  who  are  concerned  about  the  plans  of  the  province  of  Gelderland  to  place  seven  wind  

turbines  with  a  tip  height  of  270  meters  between  three  villages,  calculated  the  acoustic  report  that  was  

submitted  with  the  permit  application  themselves.  It  turned  out  that  there  were  many  errors.  According  to  

the  acoustic  report,  the  minimum  distance  from  a  house  to  the  turbine  was  990  meters.  The  residents,  

who  called  in  an  expert  for  this,  arrived  at  2670  meters.  It  turned  out  that,  among  other  things,  damping  

factors  and  averages  for  wind  force  and  wind  direction  (97)  had  been  incorrectly  applied.

When  the  actual  noise  production  is  measured,  it  appears  to  systematically  exceed  the  standard.  Due  to  

persistent  complaints  from  residents  of  the  wind  farms  Spui,  Ospeldijk,  N33  and  De  Rietvelden,  

measurements  were  carried  out  at  these  locations.  Exceedances  of  the  manufacturer's  stated  noise  

specifications  were  measured  at  all  locations  (98).

In  the  event  of  nuisance,  enforcement  

remains  difficult .  However,  even  if  exceedances  of  the  standards  are  measured,  enforcement  remains  difficult.

“When  serious  nuisance  is  observed  with  a  resident,  no  direct  investigation  takes  place  at  the  resident’s  

location,  and  therefore  no  measurements  are  taken.  This  is  in  itself  a  remarkable  observation  and  

completely  different  from  other  enforcement  principles.  The  standard  also  sets  no  limits  on  maximum  

values,  which  in  some  cases  rise  to  well  above  70  dB(A).  Enforcement  is  a  farce  due  to  this  strange  and  

incorrect  approach  to  an  extreme  nuisance  complaint  with  a  resident  and  is  scientifically  untenable.  The  

many  problem  wind  farms  in  the  Netherlands  show  that  the  old  calculation  system  completely  fails  to  

protect  residents  against  extreme  nuisance  and  damage.  We  currently  do  not  know  what  a  healthy  and  

safe  distance  is  between  large  wind  turbines  and  residents,  without  a  decrease  in  deep  sleep  hours  and  

total  sleep.”  (95)

The  model  does  not  correspond  to  reality  The  calculations  

provided  do  not  always  appear  to  be  reliable  (96).  “In  various  countries,  research  has  been  conducted  into  

noise  levels  at  greater  distances  from  wind  turbines,”  writes  a  pilot  by  the  Wind  Energy  Knowledge  

Platform,  “and  in  general  it  shows  that  the  actual  noise  level  downwind  is  higher  than  according  to  the  

calculation”.  This  difference  can  be  as  much  as  5  dB  (42;  39).

The  Lden  and  Lnight  annual  averages  are  calculated  from  source  strength  without  direct  measurements  
outside  on  the  facade  or  inside.  All  values  are  derived  from  calculation  models  with  the  ideal  theoretical  

source  strength  as  input.  The  whole  is  therefore  a  theoretical  exercise,  which  underestimates  nuisance  in  

advance  and  which  is  far  too  far  removed  from  what  happens  in  the  reality  of  residents  in  terms  of  

nuisance  and  damage."

is  an  impure  estimator  of  the  actual  expected  noise  pollution  for  local  residents.

“With  the  apparent  enforcement  of  a  standard  expressed  in  Lden,  an  Environmental  Service  has  no  choice  

but  to  read  what  the  operator  sends;  they  have  never  found  a  way  for  the  Environmental  Service  to  check  

anything  themselves,”  writes  the  interest  group  for  local  residents  NLVOW  (94).  After  many  complaints,  

an  investigation  was  launched  at  wind  farm  N33,  after  which  a  low-frequency  tonal  'hum'  was  

demonstrated.  Veendam,  Midden-Groningen  and  Oldambt  are  seriously  affected  by  this.  Enforcement  is  

not  possible,  because  the  permit  does  not  provide  for  the  possibility  of  shutting  down  the  wind  turbines.  In  

addition,  it  concerns  low-frequency  noise,  and  although  this  causes  nuisance,  it  falls  outside  the  standard.  

The  standard  only  concerns  audible  noise  (41;  99).  In  Houten,  it  took  three  years  before  the  low-frequency,  

nuisance-causing  tone  was  located.  In  order  to  reduce  this,  the  operators  have  been  instructed  to  adjust  

the  coating  of  the  rotor  blades  (36).  At  the  Ospeldijk  wind  farm,  the  operator  is  running  the  turbines  in  

'noise  reduction  mode',  due  to  the  measured  exceedances  of  the  standard.  Local  resident  Sandra  doesn't  

notice  much  of  it:  "The  'whoosh'  sound  seems  to  be  a  little  less  above  the  TV,  but  there  are  nights  when  you  

think:  they're  not  in  noise  reduction  mode  at  all.  This  is  mainly  between  3  and  4  a.m."  (100).
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Figure  11:  Predicted  response  to  wind  turbines  of  communities  in  quiet  rural  areas.  (102)
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Large  increase  in  seriously  handicapped  people

According  to  the  National  Critical  Platform  Wind  Energy  Foundation  (NKPW),  noise  bureaus  are  commissioned  every  

year  around  September  to  calculate  the  'usance'  -  how  much  of  the  noise  space  has  already  been  consumed.  The  

operation  of  the  wind  turbines  is  then  adjusted  accordingly.  If  it  has  been  a  windless  year  up  to  that  point,  then  the  last  few  

months  can  still  be  used  to  the  maximum  (96).  It  appears  that  the  operators  are  indeed  maximising  the  noise.  

Measurements  never  fall  below  the  average  of  47  dB  Lden .  Exceedances  always  fall  above  and  exactly  within  the  2  dB  

measurement  accuracy.  In  this  way,  the  standard  is  in  fact  increased  by  2  dB.  Note  that  3  dB  is  already  experienced  as  a  

doubling  of  the  noise  level  (98).

Given  the  explicit  warnings  and  advice  from  the  RIVM,  TNO  and  the  VROM  inspection,  it  was  clear  in  advance  that  the  

relaxation  of  the  standards  would  lead  to  an  increase  in  the  number  of  people  seriously  inconvenienced.  According  to  

data  from  the  MER  Commission,  0.2%  of  the  total  population  suffered  from  serious  inconvenience  from  wind  turbines  in  

2019;  that  is  more  than  28,000  people  (101).  The  estimates  of  the  percentage  of  people  (seriously)  inconvenienced  vary  

widely.  The  RIVM's  starting  point  was  a  maximum  of  8  to  9%  seriously  inconvenienced  indoors,  in  practice  this  number  

seems  to  be  around  30%.  The  number  of  people  seriously  inconvenienced  outdoors  is  much  higher.  According  to  the  RIVM,  

this  is  19%  with  an  annual  average  standard  of  47  Lden.  "Enjoyable  evenings  sitting  outside  with  friends  are  no  longer  

possible.  People  increasingly  suggest  coming  to  them,"  says  a  local  resident,  who  always  sleeps  with  the  windows  

closed  because  of  the  noise  (100).

'Usance'  –  maximizing  noise

Around  2009,  American  sound  experts  Stephen  Ambrose  and  Robert  Rand  became  concerned  about  the  number  of  

complaints  from  residents  of  wind  turbines  and  the  lack  of  enforcement  in  the  event  of  nuisance.  They  were  surprised  that  

local  governments  did  not  use  the  usual  models  for  predicting  complaints  about  noise  pollution.  As  professionals,  they  

normally  used  a  model  from  the  EPA  (Environmental  Protection  Agency).  The  model  is  based  on  55  case  studies  

about  noise  pollution.  It  shows  that  at  sound  levels  of  32  dB  there  are  no  complaints  from  local  communities,  at  37  dB  

there  are  many  complaints,  and  from  45  dB  urgent  calls  to  stop  the  noise  and  threats  of  legal  action.  Because  wind  

turbines  produce  strong  low-frequency  noise,  they  state  that,  based  on  the  WHO  guideline
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Ambrose  and  Rand  warn  that  “these  complaints  and  the  public  health  hazard  will  continue  until  

expert  on-site  measurements  are  taken  to  identify  the  noise  and  computer  models  are  manipulated  

to  produce  desired  results”  (102).

The  number  of  wind  turbines  has  increased  significantly  in  recent  years,  and  because  the  'free'  

and  sparsely  populated  land  is  already  in  use,  they  are  being  placed  ever  closer  to  residential  

areas.  In  2022,  there  will  be  55,000  Dutch  homes  within  a  one-kilometer  radius  of  a  wind  turbine  (104).

In  measurements  around  399  wind  turbines  (research  from  2016),  the  percentage  of  people  

affected  by  a  noise  level  of  47  dB  appears  to  be  30%  (63).  This  figure  is  also  mentioned  in  a  

presentation  by  GP  van  den  Berg,  who  works  at  GGD  Amsterdam.  According  to  him,  “at  a  real  

noise  level  of  45  dB(A),  31%  of  local  residents  experience  nuisance”  (45).  These  figures  correspond  

with  practical  experience:  “A  third  of  Groningen  village  visits  doctor  due  to  complaints  about  wind  

turbines”,  De  Gelderlander  headlined  on  March  18,  2023.  General  practitioner  Sylvia  van  Manen  

from  Den  Bosch  made  a  similar  observation  after  installing  four  wind  turbines  near  a  residential  

area:  “A  third  of  residents  appear  to  experience  serious  nuisance”  (103).

nen,  wind  turbines  should  be  reduced  by  5  dB  and  should  have  a  maximum  noise  level  of  33  dB.  

To  support  this  claim,  Ambrose  and  Rand  cite  a  2004  study  by  Pederson  and  Waye,  who  found  

that  at  35  dB,  6%  of  the  population  is  seriously  annoyed,  and  25%  at  a  noise  level  of  40  dB.

TNO  expects  the  number  of  homes  within  a  radius  of  2.5  kilometers  from  a  wind  turbine  to  grow  

from  900,000  in  2020  (12%  of  the  total)  to  more  than  1.6  million  in  2030  (105).

The  Netherlands  is  one  of  the  most  densely  populated  countries  in  Europe.  Compared  to  other  

countries,  we  also  produce  the  most  wind  energy  per  square  kilometre  (106),  and  we  have  the  

least  strict  standards  for  protecting  noise  pollution  from  wind  turbines  (107).

Based  on  various  noise  standards  in  Europe,  the  National  Critical  Platform  Wind  Energy  

Foundation  calculated  at  what  distance  a  4  MW  wind  turbine  with  a  hub  height  of  155  metres  

should  be  placed  from  a  residential  building  in  order  to  meet  the  standard.  In  the  Netherlands,  

wind  turbines  may  already  be  placed  at  a  distance  of  260  metres  from  residential  buildings,  in  

contrast  to  neighbouring  countries,  which  apply  more  than  double  that  or  more  than  a  kilometre.  

Fred  Jansen,  of  NKPW:  “A  few  countries,  Liechtenstein,  Latvia,  Portugal  and  Switzerland  

allow  540  metres,  in  Ireland  it  is  750  metres,  and  in  all  other  countries  wind  turbines  must  remain  

at  least  1000  metres  away”.

Figure  12:  Production  of  wind  energy  on  land.  Source:  Eurostat  (106)

Machine Translated by Google



Lden

Lden

47  4  An  exceptional  position  for  industrial  wind  turbines

Is  even  2.5  kilometers  enough?  As  the  previous  chapter  on  the  health  effects  of  wind  turbines  showed,  there  is  reason  to  

assume  that  it  is  precisely  the  infrasonic  and  low-frequency  sound  that  causes  many  of  the  complaints.  It  is  precisely  this  

inaudible  sound  that  spreads  over  tens  of  kilometers  (37).  In  a  study  from  Finland,  health  complaints  as  a  result  of  infrasonic  

sound  were  observed  within  a  radius  of  15-20  kilometers  (66;  67).  The  review  article  by  Dumbrille  and  co-authors  cites  

various  studies  in  which  health  effects  were  measured  up  to  10  kilometers.  Sleep  disturbances  were  reported  at  distances  

of  7.5,  8  and  10  kilometers  (77).  Alves-Pereira  and  her  team  recorded  the  inaudible  wind  turbine  noise  at  a  distance  of  12  

kilometers.

If  the  effects  of  LFG  and  infrasonic  sound  are  taken  into  account,  then  a  safe  distance  may  be  much  greater  than  even  

2.5  kilometers.  In  an  interview,  Alves-Pereira  was  asked  what  a  safe  distance  is.  "I  can't  make  a  scientific  statement  about  

that,"  he  said.

In  addition  to  noise  standards,  distance  standards  are  regularly  used  in  other  countries.  Because  noise  pollution  increases  

with  the  size  of  the  turbine,  a  distance  of  at  least  ten  times  the  tip  height  applies  between  residential  buildings  and  wind  

turbines  in  Poland,  Bavaria  and  Finland  (107).  A  250-metre  turbine  would  then  be  2.5  kilometres  away  from  residential  

buildings.  This  is  a  different  story  than  the  270-metre  high  Haliade  X  wind  turbines,  which  the  Province  of  Gelderland  wants  to  

place  500  metres  away  from  residential  buildings  (2).  In  France,  the  Health  Council  advises  a  minimum  distance  to  residential  

buildings  of  1.5  km,  and  the  UK  Noise  Association  Report  on  Wind  Turbine  Noise  even  advises  1  to  1.5  miles  (1.6-2.4  

kilometres)  (42).

Government  documents  regularly  state  that  the  Dutch  standards  correspond  with  surrounding  countries.  In  addition  to  the  fact  

that  there  is  no  other  country  where  wind  turbines  may  be  placed  so  close  to  residential  buildings,  except  Norway,  the  

Netherlands  is  the  only  country  that  uses  the  annual  average  Lden  standard.
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Does  the  Dutch  government  comply  with  EU  and  WHO  standards?
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The  2002  European  Directive  on  the  assessment  and  management  of  environmental  noise  

provides  specific  guidance  on  how  to  regulate  “particular  noise  exposure  situations”.  Annex  II  

lists  additional  noise  indicators  for  specific  cases  (111):

The  WHO  uses  Lden  as  an  inventory  measure  to  map  noise,  not  for  regulation  and  enforcement  

(110).  In  addition,  the  WHO  notes  in  the  report  'Environmental  noise  guidelines  for  the  European  

Region'  (2018)  that  there  are  several  challenges  in  measuring  wind  turbine  nuisance  and  its  

consequences.  The  “repetitive  nature  of  the  noise”  makes  the  perceived  nuisance  more  

annoying.  The  turbines  cause  ILFG,  and  the  A-weighting  is  not  suitable  for  measuring  this  noise,  

according  to  the  WHO.  Calculating  the  annual  average  Lden  based  on  statistical  information  loses  

important  information  and,  “this  may  lead  to  an  increase  in  uncertainty  about  the  relationship  

between  exposure  to  wind  turbine  noise  and  health”.  Hence,  WHO  writes,  “we  conclude  that  

acoustic  description  using  Lden  or  Lnight  does  not  provide  an  appropriate  characterization  of  

wind  turbine  noise  and  reduces  the  ability  to  observe  associations  between  wind  turbine  noise  
exposure  and  health  outcomes”  (59  p.  86).

•  The  sound  has  a  strong  tonal  character

As  previously  indicated,  the  Netherlands  and  Norway  are  the  only  countries  in  Europe  that  use  the  

annual  average  Lden  measure  (109;  110).

•  Relatively  quiet  areas  in  the  countryside

All  these  situations  apply  to  wind  turbine  noise.  In  order  to  meet  the  requirements  of  the  EU  

directive,  at  least  several  additional  indicators  should  be  added  to  the  Lden  standard  in  the  

Netherlands.

them.  “But  personally,  I  wouldn't  want  to  live  closer  than  20  kilometers  to  the  turbines”  (82).

In  short,  in  the  bureaucratic  jargon  of  such  institutions,  the  WHO  here  states  that  the  Lden  

standard  is  not  suitable  for  protecting  public  health,  and  therefore  this  measure  is  also  not  suitable  

as  a  basis  for  enforcement.  Because  adverse  health  effects,  such  as  cardiovascular  diseases,  occur  

at  much  lower  noise  levels  than  previously  assumed,  the  WHO  takes  a  step  in  2018  to  adjust  the  

percentages  for  severely  annoyed  people  from  a  maximum  of  9%  to  a  maximum  of  5%  severely  

annoyed  people  (76;  28).

•  The  sound  has  an  impulsive  character

Because  enforcement  measures  with  a  correction  for  audible  sound,  dB(A),  low-frequency  

sound  is  not  adequately  included  in  the  legislation.  Infrasonic  sound  is  not  part  of  the  regulation  at  

all  (108).

•  Extra  protection  during  the  weekend  or  a  specific  period  of  the  year;  extra  protection

•  When  a  noise  source  is  only  in  operation  part  of  the  time  •  When  the  

low-frequency  component  of  the  noise  is  strong  •  A  maximum  

sound  exposure  level  for  protection  against  noise  peaks  at  night-

The  inaudible  ILFG  part  of  the  sound  spectrum  is  not  part  of  the  standard.

period

The  choice  of  the  Lden  standard  is  often  justified  in  government  documents  by  pointing  out  

that  it  follows  the  EU  and  WHO  guidelines  (83).  This  is  somewhat  misleading.

•  A  combination  of  noise  from  different  sources
during  the  day;  extra  protection  during  the  evening
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The  complaining  residents  are  often  dismissed  as  NIMBYs  (not  in  my  backyard).  According  to  family  

doctor  Silvia  van  Manen  and  lawyer  Peter  de  Lange,  who  deal  with  residents  a  lot,  this  framing  is  

not  correct.  De  Lange:  “My  experience  is  that  95%  of  the  wind  turbines  are  located  where  the  decision-

makers  do  not  live.  Many  of  my  clients  are  not  at  all  against  the  energy  transition.  They  do  ask  for  

attention  for  unlawful  nuisance  and  inconvenience”  (112).  “In  addition,  residents  do  not  feel  heard.  

They  are  often  marginalized  as  'Nimbys'.

Ria  van  der  Ploeg  lives  in  Piershil,  in  the  Hoeksche  Waard  near  the  Spui  wind  farm.  Since  the  installation  

of  the  industrial  wind  turbines,  she  has  had  trouble  sleeping:  "I  have  already  slept  at  the  back,  on  a  

mattress  on  the  floor,  between  a  cupboard  and  a  desk.  It  doesn't  really  help,  you  wake  up  badly  

rested  every  time  and  have  difficulty  concentrating.  The  other  family  members  also

Furthermore,  policymakers  ignore  their  objections  and  complaints  because  the  connection  with  the  

turbines  has  not  been  'scientifically  proven'.  While  it  can  take  years  before  independent  research  

substantiates  cause-and-effect  relationships,"  says  Van  Manen  (36).

Standards,  distances,  percentages  of  people  with  disabilities.  It  seems  like  a  rather  abstract  technical-

bureaucratic  discussion.  But  behind  these  figures  lies  a  lot  of  human  suffering.  It  is  a  boring  subject  

until  you  are  suddenly  overcome  by  sleepless  nights,  physical  and  psychological  complaints,  

unmanageable  children  who  fall  behind  in  their  studies,  a  decrease  in  the  value  of  your  house,  or  even  

a  house  that  turns  out  to  be  unsellable.

To  illustrate,  some  experiences  of  local  residents  follow.

The  village  where  Jan  Bakker  lives,  in  the  Drenthe  municipality  of  Aa  en  Hunze,  is  surrounded  

by  wind  turbines.  With  two  turbines  at  nine  hundred  and  eleven  hundred  meters,  Bakker  is  bothered  

by  the  noise:  “During  the  day  it  is  not  too  bad,  but  I  have  trouble  falling  asleep  at  night.  If  I  do  fall  

asleep,  I  often  wake  up  again  around  four  o'clock  because  the  wind  starts  blowing  much  harder  in  the  

higher  layers  of  the  air,  which  results  in  a  lot  of  noise.  Even  enjoying  our  terrace  in  the  evening  is  

often  no  longer  possible  because  of  the  noise”.  Filing  complaints  with  the  municipality  appears  to  be  of  

little  use:  “We  can  report  nuisance,  but  the  municipality  only  checks  whether  there  are  violations  in  the  

computer  model,  and  the  standards  are  never  exceeded  there.  While  we  also  suffer  from  disturbing  

additional  noises,  such  as  creaking,  which  seems  to  come  from  the  bearings  and  that  extra  noise  is  of  

course  not  included  in  the  model”  (113).

The  experiences  of  local  residents

Ria  van  der  Ploeg
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Just  like  Bakker,  Van  der  Ploeg  notices  that  filing  complaints  is  of  little  use:  “You  can  call  a  telephone  

number  with  complaints,  but  nothing  is  done  about  it.  I  spoke  to  a  lawyer,  who  said  that  we  had  little  

chance  if  we  went  to  court.  The  powerlessness  and  the  endless  arrogance  are  exhausting.  Not  everyone  

can  take  action,  or  is  capable  of  doing  so”  (114).

Because  of  the  course  of  events  surrounding  the  construction  of  the  wind  farm,  she  has  less  confidence  in  

the  government  than  before:  “At  the  very  beginning,  I  was  not  negative  about  these  kinds  of  projects.  Until  

I  really  started  to  look  into  it.  What  a  disappointment;  that's  when  you  see  all  the  disadvantages  of  wind  

energy.  Not  only  the  inconvenience  for  local  residents,  but  also  the  damage  to  birds  and  insects,  hazardous  

substances  that  are  released,  the  unnecessary  destruction  of  nature,  the  damage  that  the  shot-in  wobbly  

current  causes  to  our  already  vulnerable  energy  grid  and  the  enormous  extra  costs  (not  to  mention  all  the  

subsidies)  that  are  involved.  At  that  time,  I  was  also  really  convinced  that  the  government  is  there  to  stand  

up  for  your  interests  as  a  citizen.  I  have  since  changed  my  mind  about  that.  As  a  citizen,  you  are  not  1-0  

behind,  but  rather  4-0.  And  the  government  simply  does  not  seem  to  be  on  the  side  of  the  citizen,  certainly  

not  a  few  years  ago”  (115).

Anita  Verkennis  from  Neer  in  Central  Limburg  has  a  similar  experience.  Like  Bakker  and  Van  der  Ploeg,  

she  has  trouble  sleeping  after  the  wind  turbines  were  installed  900  metres  from  her  house:  “I  had  mentally  

prepared  myself  very  well  for  the  arrival  of  the  wind  turbines.  But  once  they  were  there,  in  September  2021,  

I  was  still  very  disappointed.  Not  only  the  visual  nuisance,  but  especially  the  noise.  In  my  case,  the  terribly  

disturbing  audible  noise  was  not  even  the  worst,  but  especially  the  low-frequency  and  infrasonic  noise.  That  

still  results  in  a  much  worse  night's  sleep.  I  no  longer  sleep  through  the  night  and  wake  up  every  2  to  3  

hours.”

experienced  nuisance.  In  order  to  be  able  to  sleep,  the  windows  have  to  remain  closed,  even  in  the  summer”.  

Van  der  Ploeg  is  particularly  bothered  by  the  low-frequency  sound:  “At  a  certain  point  you  start  looking  

for  where  it  is  coming  from,  but  you  can’t  find  it,  because  it  is  in  your  body”.  She  suspects  that  these  

vibrations  not  only  affect  the  villagers,  but  also  the  surrounding  nature:  “There  used  to  be  a  lot  of  frogs  in  

the  ditch  here,  they  have  all  disappeared.  Pheasants,  herons,  you  saw  them  everywhere  and  now  they  

are  gone.  It  is  very  strangely  quiet,  because  there  are  hardly  any  animals  anymore.  The  bird  population  in  

particular  has  become  much  smaller  since  the  turbines  started  running”.

General  practitioner  Cornelis  Pet  from  Meeden,  which  is  located  next  to  the  N33  wind  farm,  says  in  an  

interview  with  De  Gelderlander:  "I  estimate  that  more  than  a  third  of  the  population  in  Meeden  experiences  

nuisance.  The  sleeplessness  leads  to  stress,  anger,  fatigue  and  increased  levels  of  irritation  and  alertness.

Parents  complain  about  unruly  children  and  learning  disabilities.  I  see  arguments,  depression  and  

suicidal  tendencies.  But  despite  all  the  cries  for  help  to  politicians,  nothing  improves.  As  a  doctor,  I  feel  

powerless”  (103).

For  more  stories  from  local  residents,  see  'Shocking  stories  from  

residents  of  wind  turbines'  on  the  site  metdewindmee.com.  

https://metdewindmee.com/schokkende-verhalen-van-omwonenden-

windturbines/)
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Wageningen  University  (WUR)  investigated  the  possible  consequences  of  the  energy  transition  for  

vulnerable  animal  species,  such  as  birds,  bats,  marine  mammals  and  fish.  These  consequences  

are  usually  only  monitored  on  a  local  scale.  As  a  result,  the  cumulative  effect  remains  out  of  

sight,  and  effects  at  population  level  are  not  visible  (117).  This  cumulative  effect  is  much  greater  

than  previously  assumed,  a  follow-up  study  by  WUR  showed.

It  is  known  that  insect  populations  are  declining.  This  has  various  causes.  Do  wind  turbines  

contribute  to  this?  Using  a  model,  German  researcher  Frans  Trieb  estimated  how  many  insects  

are  hit  by  the  turbine  blades  per  year.  There  are  uncertainties  in  the  model,  because  data  on  the  

density  of  insects  at  different  atmospheric  layers  is  limited.  Based  on  other  research,  Trieb  

assumes  a  density  of  3  kg  of  insects  per  square  kilometre.  This  results  in  around  a  thousand  

billion  insects  per  year  in  Germany  that  are  affected  by  the  wind  turbine  standards.  According  

to  Trieb,  this  can  be  risky  for  insect  populations,  with  consequences  for  the  food  supply  (119).  

Even  if  this  is  a  rough  estimate,  the  results  call  for  precaution,  or  at  least  more  research  into  

the  effects  of  wind  turbines  on  insect  populations.

Even  small  reductions  in  bird  populations  can  have  major  effects  on  populations.  According  to  

the  standard,  a  loss  of  between  1-5%  is  acceptable.  However,  the  research  shows  that  a  

reduction  of  1%  over  a  period  of  ten  years  can  already  lead  to  a  decrease  of  2-24%  of  the  entire  

population.  Over  the  same  period  of  time,  a  decrease  of  5%  in  the  population  can  lead  to  a  loss  of  

9-77%  of  bird  populations.  Hawks,  owls,  herons,  sandpipers,  snipes,  lapwings  and  gulls  are  the  

most  vulnerable  (118).  No  figures  are  known  about  the  populations  of  bats  in  the  Netherlands.  It  

is  clear,  however,  that  various  bat  species  are  suffering  adverse  effects  from  collisions,  shock  

waves,  noise,  light  and  habitat  loss  due  to  new  energy  infrastructure,  including  wind  turbines.  

Data  to  make  firm  statements  about  the  impact  of  the  new  energy  infrastructure  on  vulnerable  

species  are  lacking.  The  WUR  therefore  recommends  not  planning  wind  farms  in  habitats  

where  vulnerable  species  are  located  (117).

Birds,  bats  and  insects  are  known  to  die  from  flying  into  the  blades  of  industrial  wind  turbines.  Both  

mammals  and  birds  also  avoid  wind  farms.  This  affects  their  habitat  and  available  foraging  areas  

(116;  77;  117;  56).  There  is  still  debate  about  how  many  animals  die  or  flee  from  wind  turbines,  

and  what  impact  this  has  on  the  entire  populations.
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Dr.  Bellut-Staeck  states,  based  on  her  research  on  the  effects  of  infrasound  on  rats:  “It  affects  not  only  orientation  but  also  

the  regulation  of  vital  bodily  functions.  The  consequences  for  the  animals  are  also  lack  of  energy,  chronic  inflammation,  

disruption  of  reproduction,  excessive  mortality  and  population  decline.  Because  all  organisms  respond  to  infrasound,  [we  

have]  a  potentially  enormous,  previously  unrecognized  threat  to  the  entire  biodiversity”  (56).

Most  concerns  revolve  around  the  substance  bisphenol  A  (BPA).  Epoxy  resin  consists  of  30-40%  BPA  (3;  120).  There  is  

a  scientific  debate  about  the  possible  health  effects  of  this.  There  are  suspicions  that  the  substance  can  affect  reproduction,  

metabolism  and  the  immune  system  even  at  very  small  doses.  BPA  is  classified  as  irritating  to  the  eyes  and  toxic  to  the  liver  

after  a  single  exposure.  Due  to  the  scientific  uncertainty  and  possible  major  risks,  precautionary  measures  have  been  taken  

with  BPA.  For  example,  the  substance  may  not  be  processed  in  baby  bottles.  In  addition,  it  has  been  established  that  BPA  

is  harmful  to  organisms  that  live  in  water  due  to  hormone-disrupting  effects.  BPA  is  broken  down  in  the  environment,  so  

that  in  principle  no  harmful  concentrations  arise  (122).  In  the  air,  half  of  the  BPA  is  broken  down  within  a  few  days,  in  the  

soil  this  takes  half  a  year,  and  in  water  more  than  a  year  (3  p.  116).  There  are  currently  no  regulations  for  wind  turbines  

regarding  soil  and  groundwater  protection  (121).  Whether  quantities  end  up  in  the  environment  that  are  harmful  depends  on  

how  much  erosion  occurs  and  how  many  wind  turbines  there  are  in  total.

Wind  turbine  blades  are  made  of  glass  fibre  and  epoxy  resin,  among  other  things,  with  a  protective  coating  around  them  (3;  

120).  Rain,  hail,  dust  and  sand  cause  erosion  of  the  wind  turbine  blades,  which  rotate  at  tip  speeds  of  between  190-290  km/h.  

The  material  then  enters  the  environment  as  fine  dust.  Wear  and  tear  at  sea  is  greater  than  on  land.  In  addition,  the  turbines  

use  the  insulation  gas  SF6,  which  is  used  to  reduce  the  risk  of  short  circuits  in  the  installations.  A  turbine  also  contains  around  

200-800  litres  of  synthetic  oil,  which  serves  as  a  lubricant.  The  question  is  which  substances  are  released  into  the  environment,  

how  much  is  released  and  how  harmful  that  is  (121;  3  p.  115-119).

The  infrasonic  pressure  waves  caused  by  wind  turbines  are  not  only  harmful  to  humans,  but  also  affect  animals.  This  is  

evident  from  both  laboratory  research  and  animal  studies  in  the  vicinity  of  wind  farms.  The  negative  effects  have  been  

found  in  geese,  pigs,  chicken  embryos  and  rats  (77).  Pets,  horses  and  cows  can  show  altered  behaviour.

Estimates  vary  widely.  According  to  data  from  the  RIVM,  between  3.1  grams  and  14  kilograms  of  microplastics  are  released  

per  2  MW  turbine  (which  are  very  small  and  are  hardly  built  anymore)  (121).  However,  researchers  from  the  'Turbine  Group'  

have  come  to  a  much  higher  estimate.  They  had  difficulty  finding  a  dataset  that  did  not  come  from  wind  turbine  operators  

and  manufacturers.  They  use  data  from  one  of  the  few  independent  studies  they  could  find  and  arrive  at  an  annual  

emission  of  62  kilos  per  year  for  a  4.2  MW  turbine  (120).  Since  it  is  suspected  that  BPA  has  a  toxic  effect  even  at  very  low  

doses,  several  kilos  per  turbine  are  significant  emissions.  Furthermore,  current  scientific  studies  on  rotor  blade  erosion  are  

based  on  wind  turbines  with  a  rotor  diameter  of  120  meters.  It  is  important  to  realize  that  erosion  rate  increases  

exponentially  with  impact  speed  or  impact  energy.  With  newer  and  larger  turbines,  much  greater  mass  losses  will  occur  

and  therefore  more  harmful  substances  will  be  released.  For  example,  the  Haliade  X's  rotor  diameter  is  220  meters,  with  

turbine  blades  107  meters  long,  and  a  weight  of  70  tons  (123).

52  5  Other  problems  with  wind  energy

Chemical  pollution

The  effect  of  low  frequency  sound  on  animals

Machine Translated by Google



Safety
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The  leakage  of  SF6,  a  gas  classified  as  a  potent  greenhouse  gas,  which  hardly  breaks  down  

in  the  environment,  is  considered  negligible.  The  risk  of  hydraulic  oil  leakage  is  estimated  to  be  

small  (121).

During  frost,  ice  can  form  on  the  turbine  blades.  When  they  rotate  at  speeds  of  more  than  200  km/

h,  this  is  thrown  into  the  environment.  According  to  the  RvO  (Netherlands  Enterprise  Agency),  

this  ice  formation  occurs  between  two  and  seven  days  per  year  (126).  Safety  measures  include,  

for  example,  a  standstill  provision  when  there  is  a  high  risk  of  ice  formation  (127).

Wind  turbines  are  large  industrial  installations.  As  with  other  machines,  failures  can  occur.  Risks  

associated  with  the  operation  of  wind  turbines  include  fire,  lightning  or  machinery  failure,  blade  

or  mast  breakage,  and  ice  shedding.  The  risks  are  assessed  as  part  of  the  regulations,  and  

measures  are  taken  to  limit  them  (125).

The  RIVM  makes  a  number  of  rough  estimates  about  leaching  of  the  coatings  based  on  inadequate  

information.  They  conclude:  “Although  it  is  plausible  that  substances  are  leaching  from  the  

coatings  on  the  masts  of  turbines,  it  is  still  unknown  which  substances  this  concerns  exactly,  to  

what  concentrations  in  the  environment  this  leads  and  whether  this  actually  poses  risks  to  

humans  and  the  environment.  This  exploration  shows  that  this  can  differ  greatly  per  coating.  

Further  research  would  be  needed  to  gain  more  insight  into  this”  (121).

Because  a  fire  in  the  turbine  is  usually  at  a  great  height,  the  fire  brigade  cannot  get  close  to  it  

safely.  That  is  why  they  usually  choose  to  let  the  fire  burn  out  (125).  In  these  fires,  the  oil  from  

the  turbine  is  released.  Just  like  in  other  fires,  the  toxic  materials  end  up  in  the  living  environment  

(128).

The  risks  to  the  safety  of  wind  turbines  are  considered  low.  However,  there  are  indications  

that  they  are  more  common  than  is  publicly  reported.  A  2014  study  conducted  by  researchers  

from  the  University  of  Edinburgh  and  Imperial  College  London  found  a  large  discrepancy  between  

reported  fires  and  the  incidents  that  actually  occurred.  According  to  official  figures,  there  were  11.7  

fires  per  year  for  every  200,000  wind  turbines  built  worldwide  in  2011.  The  actual  number  of  fires  

was  a  factor  of  10  higher  (129;  130;  131).  Another  signal  came  more  recently  from  Australia.  No  

fewer  than  24  volunteer  fire  brigades  wrote  in  a  letter  stating  that  they  would  no  longer  be  

deployed  to  extinguish  fires  at  wind  turbines,  solar  farms,  battery  installations  and  high-voltage  

power  lines.  They  write,  “Our  brigades  are  unwilling  to  defend  renewable  energy  infrastructure  

that  divides  our  communities,  takes  the  land,  and  reduces  the  country's  productive  capacity”  

(132).

The  mast  and  wind  turbine  blades  are  covered  with  a  coating.  A  complete  overview  of  exactly  

which  substances  are  in  the  coatings  is  missing.  The  residents'  group  Tegenwind  Echteld-Lienden  

requested  an  overview  of  the  materials  used  from  the  operator.  This  was  not  shared,  because  it  is  

considered  business-sensitive  information.  The  province  of  Gelderland  did  not  consider  it  necessary  

to  request  the  information  as  part  of  the  permit  application  (97).  In  the  report  'First  insight  into  

emissions  of  chemical  substances  from  onshore  wind.  Results  quick  scan'  from  2022,  the  RIVM  

makes  an  overview  based  on  "available  information".  This  overview  contains  19  chemicals  

classified  as  hazardous  that  are  used  in  the  coatings,  three  of  which  have  the  classification  'very  

worrying'  under  the  European  legislation  for  chemicals,  REACH.  The  concentrations  of  these  

substances  in  the  coatings  vary  widely  (121).  Following  the  blade  breakage  of  a  wind  turbine  at  

sea  off  the  American  coast  near  the  island  of  Nantucket,  a  material  safety  data  sheet  (MSDS)  

was  released;  this  contains  no  less  than  485  pages  (124).  There  is  no  summary  available  yet  

of  which  substances  from  this  complete  overview  are  of  concern.
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The  safety  risks  of  industrial  wind  turbines  may  not  have  been  given  enough  thought,  as  

demonstrated  by  the  incident  involving  the  blade  break  of  a  Haliade  X.  This  model  is  currently  

one  of  the  largest  in  the  world,  with  a  tip  height  of  260  meters.  The  turbine  was  not  yet  in  full  

operation  when,  on  July  13,  a  90-meter-long  blade  broke  off  20  kilometers  off  the  coast  of  

the  American  island  of  Nantucket  (133).  Residents  were  only  informed  when  fiberglass  began  

to  wash  up  on  the  beaches,  after  which  the  beaches  were  closed.  Like  residents,  fishermen  

who  were  sailing  in  the  fog  near  the  wind  farm  were  not  warned  in  time.  “What  we  didn’t  

expect,”  explains  island  resident  Amy  DiSibio,  “is  that  the  blade  would  break  into  billions  of  

pieces.”  The  pieces  range  from  the  size  of  a  car  to  chunks  as  small  as  grains  of  sand.  The  

material  spreads  over  a  radius  of  more  than  100  kilometers.  DiSibio  is  concerned  about  the  

effects  on  the  food  chain.  “Fiberglass  doesn’t  just  end  up  on  beaches,  it  ends  up  in  the  ocean.  

Fish  eat  all  the  shiny  things  they  see,  so  they  eat  turbine  blade  debris.  That  ends  up  in  the  food  

chain,  and  therefore  in  the  fish  that  people  eat”  (134;  133).  The  authorities  and  the  operator  

appear  to  have  no  plan  to  deal  with  such  an  incident.  The  blade  was  still  hanging  broken  in  

the  turbine  weeks  after  the  break.  The  machines  used  to  place  whole  blades  in  the  nacelle  

cannot  handle  a  broken  blade.  A  specialized  company  is  called  in  to  do  this.  Residents  ask  the  

authorities  how  these  incidents  are  monitored  and  reported,  but  no  information  is  available  (135).

Leaf  breakage  in  Nantucket.  Source:  The  Other  Newspaper.

Leaf  breakage  in  Nantucket

Shutterstock
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Fisherman  Bob  DeCosta  (123)
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The  clean-up  costs  –  a  social  risk?

At  sea,  blade  breakage  is  a  concern  because  the  toxic  materials  spread  through  the  water.

With  the  planned  expansion  to  30,000  wind  turbines  in  the  North  Sea  by  2050  (139),  it  is  important  

to  estimate  the  risk  of  blade  breakage  and  how  to  limit  the  consequences  of  these  incidents.  The  

breakage  at  Nantucket  occurred  in  mild  summer  weather.  The  residents  of  the  island  are  

concerned  about  what  will  happen  as  the  hurricane  season  approaches  (134).  But  blade  

breakage  also  poses  risks  on  land:  cattle  cannot  graze  on  the  soil  contaminated  with  fiberglass  

and  BPA,  and  the  land  is  also  not  suitable  for  agriculture.  Which  party  is  responsible  for  the  clean-

up  costs  depends  on  the  terms  of  the  contract  (128).

“If  this  stuff  is  redundant,  who's  going  to  pay  to  clean  it  up?”

Despite  all  the  goals  of  the  energy  transition,  the  wind  industry  faces  major  challenges  both  

onshore  and  offshore  (123;  136).  Due  to  various  problems,  investors  are  withdrawing  from  offshore  

wind  projects  (140;  141).  Onshore  wind  is  mainly  profitable  because  it  is  financed  by  subsidies  

(142)  and  because  the  costs  for  the  expansion  of  the  infrastructure  are  paid  by  citizens  (22).

“There  is  an  urgent  need  to  address  the  reliability  and  quality  of  these  products,”  they  write  (136).

In  the  large  wind  turbine  models,  there  have  been  three  blade  breaks  in  2024:  one  in  May  on  

the  Dogger  Bank  off  the  coast  of  England  (137),  the  break  in  Nantucket  in  July  and  another  

blade  break  on  the  Dogger  Bank  in  August  (138).

The  wind  turbine  insurer,  Gcube,  had  already  sounded  the  alarm  a  year  earlier  with  the  report  

'Vertical  Limit'.  When  they  have  to  pay  out,  in  55%  of  the  cases  it  concerns  turbines  larger  than  

8MW  and  of  which  parts  fail  during  construction.  These  turbines  also  require  maintenance  sooner,  

within  two  years,  instead  of  the  more  usual  five  years.

Is  this  just  an  unfortunate  incident,  as  the  manufacturers  and  operators  claim?  According  to  

Robert  Bryce,  speaker  and  author  of  several  books  on  energy  supply  and  transition,  the  incident  is  

a  symptom  of  a  much  larger  problem.  He  writes:  “The  turbines  that  are  now  being  built  on  land  

and  at  sea  are  failing  much  faster  than  expected.  Why?  They  are  becoming  too  big”  (123).

Wind  turbines  last  between  15  and  20  years  (143).  According  to  the  calculation  of  an  American  

operator,  the  cost  of  removing  a  turbine  is  532,000  dollars  (144;  145).

Depending  on  the  contracts,  the  operator  or  the  landowner  is  responsible  for  removing  the  

turbines  at  the  end  of  their  life.  This  entails  a  risk.  The  wind  farms  are  often  set  up  as  'Special  

Purpose  Vehicles'  (SPVs),  in  order  to  limit  the  risks  of  the  company  (146;  147).  Once  the  

subsidy  dries  up  after  15  years,  the  costs  of  defects  and  maintenance  pile  up  (and  perhaps  in  the  

future  the  costs  of  lawsuits  for  personal  injury),  there  is  a  good  chance  that  the  business  model  

is  no  longer  profitable.  This  could  lead  to  bankruptcies  in  the  sector  (148;  149).  It  is  also  possible  

that  other,  better  technologies  become  available,  for  example  energy  generation  with  thorium  (150;  

151).  The  costs  of  removing  the  turbines  will  then  be  borne  by  the  landowner  and/or  the  company.
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“Can  you  indicate  how  many  objections  have  been  made  in  the  Netherlands  against  the  placement  of  wind  turbines  and  

would  you  like  to  indicate  what  the  scope  of  the  objections  is,  whether  and  how  many  objections  have  been  declared  well-

founded  and  whether  changes  and  measures  have  been  taken  to  meet  these  objections?”,  MP  Henk  van  Gerven  of  the  SP  

asks  the  minister  on  18  November  2019.

Minister  Wiebes  of  Economic  Affairs  and  Climate  cannot  answer  this:  "Objections  to  the  arrival  of  wind  turbines  can  be  

submitted  to  the  competent  authority.  The  central  government  is  only  the  competent  authority  for  the  larger  wind  

projects  that  fall  under  the  National  Coordination  Regulation  (RCR).  An  overview  of  all  submitted  objections  to  wind  turbines  

can  therefore  not  be  provided".  At  the  central  government  level,  nine  wind  farm  projects  have  been  initiated.  An  appeal  has  

been  lodged  against  all  of  these  projects.  In  all  cases,  the  construction  of  the  wind  farm  continued.

In  general,  citizens  are  turned  down  and  the  Council  of  State  provides  cover  for  the  government  and  wind  industry.  The  

article  'Wind  turbines:  what  are  the  recent  legal  developments?'  by  insurer  Univé  shows  which  arguments  the  Council  of  

State  did  not  consider  relevant  in  2018:  noise  pollution  or  shadow  flicker,  nuisance  due  to  vibrations,  risks  of  falling  ice,  

the  business  case  of  the  wind  farms,  and  lack  of  support  among  the  population.  The  administrative  court  also  does  not  consider  

you  to  be  an  interested  party  if  you  live  further  than  ten  times  the  tip  height.  Citizens  are  said  to  be  sufficiently  involved  in  

the  planning  surrounding  the  placement  of  wind  turbines,  in  line  with  the  Aarhus  Convention,  and  homes  do  not  become  

unsaleable  due  to  wind  farms  (152).

As  the  VROM  inspection  aptly  predicted  in  the  HUF  report,  the  annual  average  Lden  standard  is  not  enforceable.  The  

prediction  of  the  American  sound  experts  Ambrose  and  Rand  also  proves  correct:  from  sound  levels  of  45  decibels,  local  

residents  are  prepared  to  take  legal  action.  The  noise  pollution  of  the  wind  turbines  and  concerns  about  the  consequences  

for  public  health  lead  to  lawsuits,  both  against  the  existing  wind  farms  and  against  plans  to  build  them.

The  Council  of  State  mainly  assesses  whether  the  administrative  procedures  have  been  followed  correctly  and  evaluates  

whether  the  government  had  sufficient  knowledge  to  make  a  good  decision  on  the  wind  farm.
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6  Serious  nuisance  leads  to  legal  action

There  is  little  point  in  going  to  the  administrative  court

Legal

The  number  of  lawsuits  may  not  be  known  at  provincial  and  municipal  level,  but  the  number  will  at  

least  be  in  the  tens.  In  July  2024,  there  are  already  more  than  150  civil  interest  groups  active  

that  oppose  wind  farms,  and  that  number  is  growing.  These  movements  are  sometimes  successful  

and  manage  to  prevent  the  arrival  of  a  wind  farm.  Once  a  turbine  or  farm  is  there,  enforcement  is  

not  possible  due  to  the  annual  average  standard.  It  has  never  happened  in  the  Netherlands  that  

a  wind  farm  is  shut  down  for  a  long  time  or  even  demolished.
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For  the  knowledge  about  the  effects  of  wind  turbines  on  health,  the  administrative  court  itself  

does  not  enter  into  the  substantive  scientific  discussion.  For  this  information,  the  court  bases  

itself  on  the  reports  of  the  RIVM  (84)  and  rules  that  the  government  may  rely  on  the  reports  of  

advisory  bodies  such  as  the  RIVM.  As  became  apparent  in  Chapter  2,  the  RIVM's  starting  point  

is  that  there  is  no  clear  or  sufficient  evidence  that  wind  turbines  disrupt  sleep  and  have  other  

health  effects  (154),  and  they  fail  to  conduct  the  fundamental  research  that  could  demonstrate  

these  effects  (98;  50).  Scientific,  peer-reviewed  research  submitted  by  concerned  citizens  and  

doctors  is  pushed  aside  if  it  is  not  part  of  a  publication  by  an  official  body  (153).  This  gives  the  

RIVM  a  special  position.  This  is  in  fact  a  monopoly  position  in  which  it  is  determined  what  is  

accepted  as  scientific  by  the  administrative  bodies  and  the  judiciary.  Nevertheless,  the  RIVM  
reports  themselves  are  not  subject  to  peer  review.  When  these  are  examined,  it  turns  out  

that  there  is  a  lot  wrong  with  them.  This  is  not  only  evident  in  Bijl's  research,  but  also  when  it  comes  

to  conflicts  of  interest  (155)  and  research  into  excess  mortality  (156;  157).  That  the  RIVM  is  not  

only  acting  unscientifically,  but  also  far  from  neutrally,  is  evident  from  Bijl's  suggestions  for  further  

research,  based  on  his  evaluation  of  RIVM  reports:  "During  the  research,  a  number  of  questions  

arose  that  are  interesting  and  important  to  investigate  further:

The  medical  collective  Windwiki  therefore  advocates  an  independent  investigation  into  the  

functioning  of  the  RIVM:  “Following  the  disqualifications  of  the  RIVM  reports  from  2019  and  2020  

and  the  recent  complaint  regarding  scientific  integrity,  we  advocate  an  independent  investigation  

by  one  of  the  Dutch  universities  into  the  position  taken  by  the  RIVM  in  their  assessment  of  the  

safety  of  onshore  wind  turbines  (98).  […]  Because  the  RIVM  has  not  had  physicians,  but  an  

engineer  with  its  own  research  agency,  write  the  advice  on  health  in  relation  to  wind  turbine  noise  

in  recent  years,  the  impression  has  been  given  of  a  lack  of  impartiality  and  medical  expertise.  The  

RIVM  has  had  to  rectify  a  conclusion  based  on  a  lack  of  scientific  substantiation  other  than  a  paper  

by  the  engineer  involved.  This  is  reprehensible,  given  the  far-reaching  personal  consequences  for  

the  well-being  of  Dutch  people  who  become  'local  residents'”  (74).  Wilco  Alteveer,  who  is  active  at  

Tegenwind  Nederland,  states:  “Furthermore,  the  RIVM  is  not  independent  either;  it  receives  its  

assignments  from  the  ministries  and  does  not  have  its  own  budgets  for  independent  and  

independent  research.  This  was  also  confirmed  to  me  in  a  conversation  at  the  Ministry  of  

Economic  Affairs  and  Climate  Policy,  which  was  also  attended  by  the  RIVM.  So  in  fact,  they  simply  

do  contract  work  for  the  ministries,  just  like  all  other  consultancy  and  engineering  firms.  As  

clients,  the  ministries  therefore  largely  determine  the  results  and,  in  particular,  which  components  

are  not  investigated,  through  the  content  and  scope  of  the  outsourced  assignments.”  (95)

relevant  facts  and  the  interests  to  be  weighed”.
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4  Principle  of  motivation:  General  Administrative  Law  Act,  article  3:46:  “A  decision  must  be  based  on  sound  motivation”.

3  'Principle  of  due  care:  General  Administrative  Law  Act,  Article  3:2:  “When  preparing  a  decision,  the  administrative  body  gathers  the  necessary  knowledge  about  the

The  RIVM's  science  monopoly  prevents  proper  
weighing  of  interests

•  The  role  of  framing  by  opponents  of  wind  turbines  and  the  origin  of  the  concept

announcement;

•  The  evolution  of  the  RIVM  reports  over  time;

to  weigh  up  the  interests3,  and  whether  the  decision  is  well-motivated4.  The  Council  almost  

always  concludes  that  this  is  the  case  (84;  152).  Many  people  therefore  see  litigation  for  their  

interests  before  the  Council  as  pointless  (114;  113).  In  more  than  four  years,  only  one  wind  farm  

project  has  been  rigorously  scrapped  (153).

•  Conflicting  interests  among  researchers  and  the  relationship  with  research  outcomes;

•  Are  the  WHO  criteria  for  noise  and  wind  turbine  noise  followed  in  the  Netherlands?  (50).
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In  2001,  the  European  Strategic  Environmental  Assessment  (SEA)  Directive  came  into  force.  This  directive  

was  introduced  to  protect  the  environment  and  public  health  by  requiring  that  an  environmental  impact  

assessment  (EIA)  be  carried  out  before  a  'plan  or  programme'  is  established.  Member  States  had  until  21  

July  2004  to  incorporate  the  EU  directive  into  national  law  (159).

Member  States  are  therefore  obliged  to  incorporate  European  directives  into  national  regulations  (158).

As  a  member  state  of  the  EU,  European  law,  or  'Union  law'  in  technical  jargon,  is  binding  on  the  Netherlands.

In  the  D'Oultremont  case  in  the  Walloon  region  of  Belgium,  the  question  was  whether  the  rules  for  wind  

turbines,  such  as  placement,  noise  and  shadow  flicker,  should  be  seen  as  a  'plan  or  programme'.  If  that  

were  the  case,  an  environmental  impact  study  should  have  been  conducted  before  the  rules  were  introduced.  

The  Belgian  administrative  judge  requested  preliminary  advice  from  the  Court  in  Luxembourg,  which  ruled  

that  the  rules  should  indeed  be  seen  as  a  plan  or  programme.

2020:  The  'Vlarem  II  (Nevele)'  case  in  Flanders

2016:  The  D'Oultremont  case  in  Wallonia

2019:  The  Battenoord  case  in  the  Netherlands

European  Court  rulings  lead  to  breakthroughs

Therefore,  there  is  no  obligation  to  carry  out  an  environmental  impact  assessment.

obligations  of  the  SEA  Directive.  The  Council  of  State  does  not  request  preliminary  advice,  but  rules  that  

the  Dutch  rules  for  wind  turbines  do  not  fall  under  the  SEA  Directive.

A  repetition  of  moves  is  taking  place:  following  a  lawsuit  concerning  plans  to  build  a  wind  farm  near  the  

Belgian  towns  of  Aalter  and  Nevele,  the  question  arises  whether  the  'Vlarem  II'  rules  for  wind  turbines  

apply  as  a  plan  or  programme  under  the  SMB  Directive.

As  in  the  D'Oultremont  case,  the  Court  responds  in  the  affirmative,  but  adds  a  number  of  stricter  

provisions  to  this  ruling  in  order  to  "put  a  stop  to  possible  strategies  for  avoiding  the  obligations  laid  down  

in  the  SEA  Directive  [...]  which  would  undermine  the  effectiveness  of  that  directive".  If  a  statutory  provision  

forms  the  framework  for  the  granting  of  future  permits,  it  must  be  regarded  as  a  plan  or  programme,  and  

an  EIA  obligation  therefore  applies.  Furthermore,  the  Court  states  that  where  national  legislation  is  

contrary  to  EU  law,  the

This  is  called  a  preliminary  advice,  i.e.  advice  before  a  judicial  decision  is  made  (161;  86;  162).  The  Council  

of  State  has  so  far  failed  to  request  preliminary  advice  in  the  event  of  existing  uncertainties  regarding  the  

interpretation  of  the  SEA  Directive.

Invoking  the  D'Oultremont  case,  the  Dutch  case  'Battenoord'  argues  that  the  Dutch  wind  turbine  standards  of  the  Activities  

Decree  also  fall  under  the

On  a  legal  level,  there  is  then  discussion  about  what  can  be  considered  a  'plan  or  programme'.  In  

broad  terms,  these  are  policy  frameworks  from  which  projects  that  have  environmental  and  health  effects  

can  emerge.  If  a  national  administrative  court  is  unclear  about  the  application  of  European  law,  it  can  

request  advice  from  the  European  Court  of  Justice  in  Luxembourg  about  the  interpretation  of  the  law.  If  

there  is  no  longer  a  possibility  of  appeal,  as  is  the  case  with  the  Council  of  State,  they  are  obliged  to  

request  this  advice  (160).

When  administrators  and  courts  rely  on  unsound  research,  they  are  not  well  informed,  and  interests  

cannot  be  properly  weighed.  At  the  moment,  the  mantra  'we  must  achieve  Paris'  dominates  politics  and  

law.  This  interest  of  the  energy  transition  is  continually  placed  above  all  other  interests,  such  as  health,  

economy,  prosperity,  nature,  biodiversity  and  living  pleasure.  If  the  monopoly  of  the  RIVM  is  broken,  

there  is  a  good  chance  that  the  weighing  of  interests  will  be  different.
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In  any  case,  the  ruling  means  that  wind  farms  under  development  cannot  rely  on  existing  standards,  and  that  decision-making  

must  therefore  be  suspended  until  an  EIA  study  provides  clarity.  In  the  Netherlands,  the  Council  of  State  has  opted  for  a  

different  route.  In  an  interim

The  Council  states  in  its  ruling:  “The  municipal  council  is  not  obliged  to  adhere  to  the  wind  turbine  standards  from  the  

Activities  Decree  and  the  Activities  Regulation  in  a  zoning  plan.  It  can  set  its  own  standards  in  a  zoning  plan,  as  long  as  

these  standards  are  well-motivated  for  the  specific  zoning  plan”.  The  province  and  municipalities  do  not  have  to  wait  for  the  

new  standards  that  are  subject  to  an  EIA  study,  but  may  formulate  them  themselves.  Peter  de  Lange  disagrees:  “In  my  view,  

this  is  an  avoidance  of  the  mandatory  provisions  of  European  law  from  the  SMB.  This  states  that  you  must  first  test  the  rules  

properly,  and  now  they  are  all  making  mini-projects”  (86).  It  is  not  realistic  that  research  that  would  take  years  at  national  level  

is  carried  out  by  a  lower  government  within  a  short  period  of  time.  These  lower  governments  are  not  capable  of  conducting  

the  research  to  comply  with  the  SMB  directive.
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2021:  The  Delfzijl  case  in  the  Netherlands

In  the  article  'Batten-oord'  on  the  loose:  time  for  preliminary  questions',  legal  scholars  Prof.  Dr.  Mr.  

Herman  Bröring  and  Prof.  Dr.  Albert  Koers  explain  why  it  is  so  important  to  conduct  research  at  

this  abstract  level.  If  this  research  does  not  take  place,  it  will  limit  the  subsequent  EIA  research  for  

specific  projects.  The  nationally  established  general  rules  with  detailed  standards  largely  determine  

the  content  of  local  projects.  Within  the  EIA  research  of  these  projects,  only  the  application  of  the  

standards  is  then  examined,  which  themselves  have  not  been  environmentally  assessed,  which  

means  that  "the  research  into  possible  environmental  effects  does  not  involve  more  than  ticking  

off  whether  these  general  standards  can  be  met"

(161).  This  is  exactly  what  is  currently  happening  in  the  area  of  the  RES:  in  the  first  instance,  in  the  

RES  1.0,  agreements  are  made  that  lack  a  legal  basis.  The  integral  environmental  effects  of  35  

or  55  TWh  of  solar  and  wind  on  land  have  not  been  investigated  with  a  plan-MER.  Subsequently,  

plan-MERs  are  carried  out  in  the  regions.  However,  these  plan-MERs  are  bound  in  advance  to  the  

objectives  of  the  overarching  programme,  the  correct  implementation  of  which  is  no  longer  up  for  discussion.

The  ruling  has  broad  implications:  not  only  the  Activities  Decree,  but  also,  for  example,  the  Climate  

Agreement  and  the  RES  agreements  fall  under  the  plans  and  programmes  of  the  SMB  Directive,  

according  to  the  Court's  interpretation.  After  all,  the  agreements  made  there  created  the  framework  

for  large-scale  roll-out  of  wind  on  land  (112).

national  authorities,  including  judicial  authorities,  are  required  to  remedy  the  consequences  of  the  

illegal  situation  (161).

After  the  Nevele  ruling,  the  Council  of  State  can  no  longer  ignore  the  fact  that  the  SMB  Directive  also  

applies  to  Dutch  wind  turbine  standards.  In  the  Delfzijl  case ,  it  therefore  suspends  the  standards  

of  the  Activities  Decree  of  2021  (163;  86).

The  Delfzijl  ruling  creates  a  legal  vacuum:  the  permits  issued  by  the  government  for  the  

construction  of  wind  turbines  were  granted  unlawfully.  Since  the  introduction  of  the  SEA  

Directive  in  2001,  an  EIA  study  should  have  been  carried  out  for  the  Dutch  noise  standards  –  

both  for  new  standards  and  for  existing  standards,  when  these  form  a  framework  for  future  

permit  granting  (112).  The  Dutch  government  had  until  21  July  2004  to  incorporate  the  requirements  

of  the  SEA  Directive  into  national  legislation  in  order  to  comply  with  EU  law.  Following  the  Delfzijl  

ruling,  it  is  necessary  to  carry  out  an  EIA  study  after  all,  and  to  establish  new  wind  turbine  standards  

on  that  basis.

In  addition,  according  to  the  Court,  the  national  authorities  must  do  everything  in  their  power  to  

undo  the  unlawful  situation.  However,  experts  have  different  views  on  how  best  to  resolve  this.
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De  Lange  is  not  surprised  that  the  Netherlands  is  reluctant  to  take  such  far-reaching  measures:  “If  you  

make  a  dormer  window  a  meter  too  wide  outside  the  permit,  then  you  have  enforcement  on  your  

roof  and  you  are  allowed  to  demolish  it  or  return  it  to  the  permitted  situation.  With  wind  turbines  it  

works  very  differently.  Then  we  apparently  say  to  each  other,  we  have  to  reach  Paris  and  that  is  important.

Local  residents  who  are  going  to  take  legal  action,  on  the  other  hand,  have  little  time,  usually  no  

money,  and  relatively  little  legal  knowledge.  They  are  bad  at  organizing  themselves.  That  is  complicated.

The  governments  are  faced  with  a  major  dilemma:  the  initiators  and  operators  use  permits  issued  

by  the  government.  If  it  turns  out  that  these  were  issued  unlawfully,  they  will  start  recovering  from  the  

government.  These  claims  are  sky-high,  running  into  billions.  The  government  is  then  liable,  because  

they  issued  the  permit.  The  wind  lobby  is  well-organized,  has  a  lot  of  legal  knowledge  in-house,  and  

money  and  time  are  no  problem  for  them.

With  regard  to  the  damage  caused  by  existing  wind  farms,  according  to  Prof.  Koers,  local  

residents  are  at  least  entitled  to  compensation.  In  principle,  the  unlawful  situation  would  be  

resolved  by  demolishing  wind  farms,  but  he  does  not  expect  this  to  happen  (164).  According  to  De  

Lange,  who  has  litigated  in  many  wind  farm  cases,  the  unlawful  situation  could  be  resolved  by  

withdrawing,  suspending,  annulling  or  declaring  granted  permits  inapplicable  (165).  In  that  case,  

existing  wind  farms  would  have  to  stop  the  turbines  until  new  standards  provide  clarity  and  legitimate  

permits  can  be  issued.  This  is  how  the  administrative  court  in  France  ruled  when  the  last  three  

versions  of  the  French  wind  turbine  standards  were  revoked  on  8  March  2024:  “All  existing  wind  

farms  operating  on  the  basis  of  illegally  issued  permits  can  no  longer  continue  to  operate  in  their  

current  form”  (166).  In  an  earlier,  less  far-reaching  French  ruling,  the  operator  of  a  wind  farm  was  

ordered  to  demolish  the  park  (167).

The  government  is  apparently  betting  that  the  resistance  from  local  residents  is  less  serious  at  the  

moment  than  the  lawsuits  from  operators.  So  the  residents  are  left  out  in  the  cold”  (86).

The  Dutch  government  is  therefore  opting  for  a  different  'solution'  than  withdrawing  permits,  

and  is  doing  everything  it  can  to  keep  the  existing  wind  farms  operating.  With  the  AMvB  

'Temporary  bridging  arrangement  for  wind  turbine  provisions',  it  is  reinstating  the  standards  of  

the  Activities  Decree,  the  annual  average  of  47  Lden  during  the  day  and  41  Lden  during  the  
day  (168;  165).  This  legitimises  an  unlawful  situation  again,  instead  of  restoring  it.  According  to  

De  Lange,  legitimising  an  unlawful  situation  by  the  national  government  does  not  give  lower  

authorities  carte  blanche.  EU  law  has  direct  effect:  this  means  that  all  government  bodies  must  

comply  with  that  law.  Provinces  and  municipalities  must  therefore  comply  with  the  SMB  directive.  

If  they  do  not,  they  are  acting  in  violation  of  the  law.

The  economic  interest  of  the  investors  and  that  of  the  economy  are  decisive  instead  of  protecting  

the  living  environment  and  health.  The  gas  extraction  in  Groningen,  the  emissions  and  steel  slag  

from  Tata  Steel  and  this  wind  energy  dossier  are  all  actually  the  same.  The  government  sits  

around  the  table  with  interested  stakeholders  and  local  residents  have  to  accept  a  certain  degree  

of  collateral  damage ,  without  consulting  or  informing  citizens  about  it.  This  is  considered  

acceptable  by  policy  officers  and  administrators  in  the  context  of  the  intended  objective.  At  the  

same  time,  objections  from  local  residents  are  trivialized."

Public  administration  expert  Cora  van  Mook  writes:  “The  consequences  for  existing  and  future  

wind  farms  are  too  great  to  abandon  the  Lden  standard  and  other  regulations  from  the  Activities  
Decree  and  regulation  and  to  protect  local  residents.  The  government  is  to  blame  for  this.  After  all,  

certain  government  plans  need  investors,  because  without  investors  there  is  no  implementation  

of  the  intended  policy.  In  order  to  find  investors  willing,  the  conditions  must  be  attractive,  with  

legal  certainty  for,  for  example,  credit  provision  by  banks.

They  cannot  hide  behind  the  Council  of  State  or  AMvB's  if  they  act  contrary  to  European  law  

(164;  112).
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The  Nevele  judgment  of  the  European  Court  is  clear  that  the  unlawful  situation  created  by  the  

failure  to  comply  with  the  SEA  Directive  must  be  remedied:  “The  principle  of  sincere  cooperation  

laid  down  in  Article  4(3)  TEU  requires  Member  States  to  remedy  the  unlawful  consequences  of  

such  a  breach  of  Union  law.  It  follows  that  the  competent  national  authorities,  including  the  national  

courts  hearing  an  action  against  a  national  act  adopted  in  breach  of  Union  law,  are  obliged  to  

take,  within  the  framework  of  their  powers,  all  necessary  measures  to  remedy  the  failure  to  carry  

out  an  environmental  assessment”.  The  withdrawal  of  permits  is  also  one  of  the  options:  “This  may  

consist,  for  example,  in  the  case  of  a  “plan”  or  “programme”  adopted  without  taking  into  account  the  

obligation  to  carry  out  an  environmental  assessment,  in  adopting  measures  suspending  or  

annulling  that  plan  or  programme  […]  and  in  a

On  September  18,  2024,  the  Council  of  State  will  make  a  new  important  ruling,  about  Windplan  

Blauw  at  Swifterbant.  A  request  was  made  to  withdraw  the  environmental  permits,  because  they  

are  in  conflict  with  the  law.
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The  Council  then  establishes  the  unlawfulness  and  conflict  with  EU  law:  both  the  wind  turbine  standards  in  

the  Environmental  Management  Activities  Decree  and  the  Environmental  Management  Activities  Regulation,  as  

well  as  the  Temporary  Bridging  Scheme  for  Wind  Turbine  Parks  (TOW)  do  not  comply  with  the  SMB  Directive  (169).

2024:  The  Swifterbant  case,  Blauw  wind  farm

Local  resident  Eddy  Vulperhorst  (Swifterbant).
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The  Dutch  Council  of  State  gives  a  creative  interpretation  to  this  assignment:  according  to  the  

Swifterbant  ruling,  the  legal  certainty  of  operators  must  be  protected.  Not  a  word  is  said  about  

the  legal  certainty  of  local  residents.  The  Council:  “The  court  further  considers  that  the  violation  of  

EU  law  at  issue  here  is  of  a  procedural  nature.  The  violation  does  not  imply  that  the  material  

standards  from  the  wind  turbine  provisions  are  incorrect”.  In  2009,  before  the  introduction  of  

the  Activities  Decree,  it  was  estimated  that  around  1,500  people  were  seriously  affected  by  wind  

turbine  noise  (46).  In  2019,  this  number  had  risen  to  more  than  28,000  people  (101).  The  

interpretation  that  the  consequences  of  the  violation  of  the  law  are  only  procedural  is  difficult  to  

follow.
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Laws  at  national  and  supranational  level  that  serve  to  protect  
citizens

The  government's  concern  is  aimed  at  the  habitability  of  the  country  and  the  protection  and  improvement  

of  the  living  environment.

To  conclude  this  chapter:  there  are  in  principle  sufficient  laws  at  national,  European  and  international  level  that  should  

protect  residents  of  wind  turbines.  The  question  arises:  does  the  government  comply  with  the  law?

Article  3.3

Article  168

Constitution  Article  21

b.  efficiently  manage,  use  and  develop  the  physical  environment  to  meet  social  needs.

Article  2.1.

The  government  is  taking  measures  to  promote  public  health.

permit  already  granted  is  withdrawn  or  suspended  in  order  to  carry  out  such  an  assessment  (170).

Constitution  Article  22

An  environmental  vision  takes  into  account  the  precautionary  principle,  the  principle  of  preventive  action,  the  

principle  that  environmental  damage  should  as  a  priority  be  tackled  at  source  and  the  principle  that  the  polluter  

pays.

Article  4:  When  allocating  functions  in  a  balanced  manner  (environmental  plan),  the  competent  authority  must  take  

into  account  the  importance  of  protecting  health.

With  a  view  to  sustainable  development,  the  habitability  of  the  country  and  the  protection  and  improvement  

of  the  living  environment,  this  law  is  aimed  at  the  following  in  mutual  coherence:

Treaty  on  the  Functioning  of  the  European  Union  (1957)

Environmental  Act
Article  1.3

In  doing  so,  the  administrative  body  takes  into  account  the  coherence  of  the  relevant  components  and  aspects  

of  the  physical  environment  and  of  the  interests  directly  involved.

“A  high  level  of  human  health  protection  shall  be  ensured  in  the  definition  and  implementation  of  all  Union  

policies  and  activities”

Precautionary  principle  –  Where  there  is  potential  for  serious  damage  to  the  environment  or  health,  

precautionary  measures  should  be  taken,  even  if  there  is  still  scientific  uncertainty  about  the  evidence  of  the  

damage.

environmental  quality,  also  because  of  the  intrinsic  value  of  nature,  and

a.  achieving  and  maintaining  a  safe  and  healthy  physical  living  environment  and  a  good
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SEA  Directive  (Directive  2001/42/EC  of  the  European  Parliament  and  of  the  Council  of  27  June  

2001  on  the  assessment  of  the  effects  of  certain  plans  and  programmes  on  the  environment)

2  Community  policy  on  the  environment  shall  aim  at  a  high  level  of  protection  taking  into  account  the  diversity  of  situations  in  

the  various  regions  of  the  Community.  It  shall  be  based  on  the  precautionary  principle  and  on  the  principles  that  preventive  

action  should  be  taken,  that  environmental  damage  should  as  a  priority  be  rectified  at  source  and  that  the  polluter  should  

pay.

objectives:

The  objective  of  the  Aarhus  Convention  is  to  contribute  to  the  right  of  every  human  being  to  live  in  an  

environment  adequate  to  his  or  her  health  and  well-being  (Article  1).

–  protection  of  human  health;

'The  Aarhus  Convention  gives  members  of  the  public  (individuals  and  associations  representing  

them)  the  right  to  have  access  to  information  and  to  participate  in  decision-making  on  environmental  

matters,  and  to  seek  redress  if  these  rights  are  not  respected'  (27).

Directive  2002/49/EC  of  the  European  Parliament  and  of  the  Council  of  25  June  2002  relating  to  

the  assessment  and  management  of  environmental  noise

Article  1:

Treaty  establishing  the  European  Community,  Rome,  25-03-1957

General  Administrative  Law  Act  (Awb)  3:2:  

“When  preparing  a  decision,  the  administrative  body  shall  gather  the  necessary  knowledge  regarding  

the  relevant  facts  and  the  interests  to  be  weighed”.

The  purpose  of  this  Directive  is  to  define  a  common  approach  to  avoid,  prevent  or  reduce,  on  a  

priority  basis,  the  harmful  effects,  including  annoyance,  resulting  from  exposure  to  environmental  

noise.

1  Community  policy  on  the  environment  shall  contribute  to  the  pursuit  of  the  following  objectives:

Article  12

“The  purpose  of  this  Directive  is  to  provide  for  a  high  level  of  environmental  protection  and  to  contribute  

to  the  integration  of  environmental  considerations  into  the  preparation  and  adoption  of  plans  and  

programmes  with  a  view  to  promoting  sustainable  development  by  ensuring  that  certain  plans  and  

programmes  likely  to  have  significant  effects  on  the  environment  are  made  subject  to  an  environmental  

assessment  in  accordance  with  this  Directive”.

Article  174

International  Covenant  on  Economic,  Social  and  Cultural  Rights

Article  1

–  preserving,  protecting  and  improving  the  quality  of  the  environment;

Aarhus  Convention

“The  States  Parties  to  the  present  Covenant  recognize  the  right  of  everyone  to  the  enjoyment  of  the  highest  

attainable  standard  of  physical  and  mental  health”.
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Circular  Industrial  Noise

2008

Ruling  of  the  Dutch  Council  of  State  in  the  Delfzijl  case:  following  the  Nevele  ruling,  the  Council  of  State  sets  aside  the  Dutch  wind  turbine  

standards.  These  were  not  established  lawfully.  In  order  to  meet  the  requirements  of  the  SMB  Directive,  an  environmental  impact  

assessment  should  have  been  carried  out  before  the  standards  were  introduced.

SMB  –  European  Strategic  Environmental  Assessment  Directive

2021

RIVM  report  'Evaluation  of  new  wind  turbine  noise  standards.  Influence  of  different  limit  values  on  exposure,  nuisance  and  development  location  

options'

2016

2023

TNO  report:  'Nuisance  caused  by  noise  from  wind  turbines'

2010

Ruling  of  the  European  Court  of  Justice  in  the  D'Oultremont  case  in  Wallonia,  Belgium.  The  Court  considers  the  Walloon  rules  for  wind  turbines  as  a  

'plan  or  programme'.  For  this,  an  environmental  impact  assessment  must  be  carried  out  under  the  obligations  of  the  SEA  Directive  before  they  

come  into  force.

Onshore  wind  turbines:  10,028  (CBS),  increase  in  wind  turbines  since  2011:  5,730

Swifterbant  ruling:  the  request  to  revoke  environmental  permits  granted  in  2018  for  the  Windplan  Blauw  wind  farm  has  been  rejected.  The  ruling  

establishes  the  unlawfulness  and  conflict  of  the  permits  with  EU  law,  but  leaves  the  existing  situation  intact  for  the  sake  of  legal  certainty  for  

operators  (174;  169).

2002

Standards

Introduction  of  national  wind  turbine  standards  under  the  Environmental  Management  Activities  

Decree.  This  brought  the  annual  average  standard  Lden  into  effect,  with  47  dB  during  the  day  and  41  dB  during  the  night.

1998

Decree  amending  environmental  regulations  establishes  nationally  uniform  rules  for  noise,  shadow  flicker  and  safety  of  wind  turbines

2018

According  to  the  Council  of  State,  lower  authorities  may  set  their  own  standards  in  their  environmental  plans.

2011

Guidelines  on  Industrial  Noise  and  Permitting

2009

Ruling  of  the  European  Court  of  Justice  in  the  Nevele  II  case  in  Flanders.  This  case  is  comparable  to  the  D'Oultremont  case.  The  question  is  

whether  the  Flemish  rules  for  wind  turbines  are  a  'plan  or  programme'  for  which  an  environmental  impact  assessment  must  be  carried  out.  

This  is  the  case.  The  Court  is  clearer  in  this  ruling,  and  states  that  it  also  applies  to  similar  situations  in  other  Member  States.

2021

2021

EU  Directive  on  the  assessment  and  management  of  environmental  noise

2009

General  Administrative  Order  (AMvB).  Temporary  bridging  arrangement  for  wind  turbine  parks  (TOW):  the  AMvB  reinstates  the  old  wind  turbine  

standards  of  the  Activities  Decree  from  2011,  so  that  existing  wind  turbine  parks  continue  to  operate  within  the  law.

Onshore  wind  turbines:  4,298  (CBS)

2021

Ruling  of  the  Central  Netherlands  District  Court:  the  Temporary  Bridging  Scheme  for  Wind  Turbine  Parks  is  in  conflict  with  the  SMB  Directive  

(173).

VROM  inspection:  HUF  report,  'enforceability,  feasibility  and  fraud  sensitivity  of  new  standards'.

1979

Ruling  of  the  Dutch  Council  of  State  in  the  Battenoord  case:  The  Council  does  not  consider  the  D'Oultremont  ruling  to  be  applicable  to  the  Dutch  

situation.

Interim  decision  of  the  Administrative  Jurisdiction  Division  (171)

2024

Start  of  the  EIA  procedure:  Publication  of  the  Scope  and  Level  of  Detail  Note  (NRD),  possibility  to  submit  comments  from  23  December  2021  to  16  

February  2022  (172).

fixed.

2020

Table:  Timeline  of  standards  and  lawsuits

2001

2022

2011

Timeline  of  standards  and  lawsuits
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