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When an activity raises threats of harm 
to the environment or human 

health, precautionary measures 
should be taken even if some 

cause and effect relationships are 
not fully established scientifically. 
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Florida's New Law to Protect 
Private Property Rights 

by David L. Powell, Robert M. Rhodes, and Dan R. Stengle 

0 
n May 18 Governor growth management programs. The Study Commission 11.4 It proposed new 
Lawton Chiles signed law p.rptects landowners again11t some nonlitigation remedies for landowners,s 
into law landmarkJegj~-- r~gufatory_actio11s .!'.hich do not rise 'to but its recommendationB were not acted 
lation~ which creates_~ the level of a taking, but it is mo~e on by the legislature in 1994. Instead, 

new. ~us.e of action to prov-ide judicial ~li.Ihited in scope ' than the property a citizen's initiative campaign proposed 
relief fo; l~ndowners who su(fer'a ma~ ·rignts legfsfation coifsidered in Floridl a private property rights amendment 
jor restrictfon on the use of th; ir land." ni recent "years. Perhaps most impor:"" to the Florida Constitution, but it was 
· The law capped three years of con- " tantly, it signals a change in the way removed from the ballot by the Florida 
tentious debate over proposed legis- government will do business with land- Supreme Court.s 
lation and constitutional amendments owners. It is a balanced, measured Thus, at the start of the 1995 Regu
to give landowners protection beyond response to a pressing and emotional Jar Session, lawmakers had several 
the existing constitutional guarantee issue. property rights measures before them. 
against private property being taken The public policy argument over pri- Believing these measures did not strike 
for public use without just compensa- vate property rights has been aim- a reasonable balance, Governor Chiles 
t ion.2 The new statute has stirred fears mering for years, but it was only in decided to prepare his own proposal. 
it will empty the public purse and roll 1993 that lawmakers considered the He directed Secretary Linda Loomis 
back decades of work to protect the matter ripe for action. The legislature Shelley of the Department of Commu
environment and manage growth, as passed a bill to set up a Study Commis- nity Affairs to convene an ad hoc work,. 
well as concerns it will completely fail sion on Inverse Condemnation to re- ing group,.to draft a consensus property 
to protect landowners confronted by a view la i{°clowner reinecHes ~ en gov! rights measure. The working group 
steady accumulation of regulatory pro- ernment action rllstrf~l.s the lise 1rf~ d was composed of representatives from 
grams. but does not amount to a tak.ing.3 local government, landowners, citize;s 

In reality, it will do neither. The new Gover~or Chiles vetoed the bih 1:511- g roups, and other constituencies. It 
law grants important new rights and cause he said it was tilted too far met through most of the 1995 Regular 
remedies to landowners while pro- toward private interests and instead Session. With only one s ignificant 
tecting existing environmental and set up the Governor's Property Rights change by lawmakers,? the bill drafted 
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by this working group was enacted 
with only one dissenting vote. 

New Judicial Remedy 
The Harris Act 

creates a new cause 
of action to provide 
compensation to a 

landowner when the 
actions of a 

governmental entity 
impose an 

The cause of action is created by the 
Bert J . HarriB, Jr., Private Property 
Rights Protection Act,8 named after 
the Highlands County legislator who 
has championed property rights legis
lation for years. The Harris Act seeks 
to provide compenaafion to a landowner 
when the actions of a governmental , 
entity impose an "inordinate burden'I 
on his or her real proBerty. It is inJ 
tended to apply to governmental ac
tions that do not rise to the level ,of a 
talcing uncler the Florida or U.S. conatim
tions.9 ' 

, "inordinate burden" 
on his or her real 

property 
The new judicial remedy is intended 

to protect either a landowner's "exist
ing use' of ''a vested riglit to a spel:iflc 
use" ofl-liind from an action by a state,1 

regional, or local government agenty 
that would amount to an inordinate 
burden.10 Therefore, in any potential 
claim it is critical to evaluate the 
landowner's property interest in light 
of the statutory requirements for relief. 

tory principles. l4 These foundations for 
establishing vested rights are inde
pendent; for purposes of the Harris 
Act, rights may vest under any of the 
bases. 

Equitable Estoppel. The estoppel doc
tf ine'is-.grouiided in equity, and focuses 
on whether it would be inequitable to 
allow government to repudiate its prior 

Existing Use conduct. Equitable estoppel will be ap-
An "existing use" means an actual, plied to government regulation of a 

present use or activity on the land, land use if a landowner, in good faith, 
notwithstanding periods of inactivity on some act or omission of government, 
normally associated with or incidental has made a substantial change in posi
to the activity.11 A period of inactivity tion or .has incurred extensive obli
could include land lying fallow in asso- gations and expenses, so that it would 
ciation with the growing of crops. be inequitable and unjust to destroy 

An "existing use" also may mean: the acquired right.is Each of these 
cs:fficn reasonably (oresee"able~ nonspecula- criteria has received valuable judicial 
live. land ue'es which are suitable for the interpretation and application, t6 and 
subJect real property and compatible with . . 
adjacent land uses and whi h h ted .the legislature rehed solely on these 

c ave crea . bl' hing 'tab) an existing fair market valu-e in the prop- , cases m eat.a IB an eqw e es-
~rty greater than the fair market value of toppel basis for vesting. 
the actual, present use or activity on the , $µbstantiue Due Process. Rights also 
real property.

12 
• may vest fo°i- pw-p,cises oftlie Harris Act 

So long as the requested use is not by applying constitutional principles 
speculative, is suitable for the prop- of substantive due process. This stan
erty, is compatible with adjacent land dard enables the judiciary to craft a 
uses, and can be justified by an ap- constitutionally based vesting test sepa
praisal, and the landowner meets the rate from takings theories or remedies, 
other requirements, the landowner and distinct from equitable estoppel. 
should be protected by the Harris Act.13 This standard could focus on whether 
This alternative definition of"existing an owner hllB acquired a constitution
use" should benefit a landowner who ally proti!cted property interest that 
applies for approval of a land use which should not be diminished or frustrated 
is already enjoyed by his or her neigh- by governmental action.17 In some in
bors. stances, the protected interest could 

A "vested right to a specific use" be established by applying and satis
must be determined by applying com- fying estoppel principles, but the new 
mon law principles of equitable estop- test should go further. 
pel, constitutional principles of sub- Statutory Vesting. The Harris Act 
stantive due process, or state statu- protects rights vested by state stat-
14 THE FLORIDA BAR JOURNAUOCTOBER 1995 

utes. A variety of statutes create such 
rights . .ivnong them are provisions in 
the Local Government Comprehensive 
Planning and Land Development Regu
lation Act, 1s the Florida Environmental 
Land and Water Management Act, 19 
the statute creating the surface water 
management regulatory program,20 and 
the statute creating the coastal con
struction control line program.21 Local 
government vesting provisions are not 
covered by the Harris Act unless they 
implement a particular state statute. 
For example, local government com
prehensive plan' policies and land de
velopment regulations that define a 
"final local development order" or es
tablish when development "is con
tinuing in good faith" should be cov
ered by the new cause of action.22 Plan 
policies or local regulations that codify 
equitable estoppel principles are not 
covered by the Harris Act's categorical 
protection of rights vested pursuant to 
state statute. 

Harris Act Limitations 
The seemingly broad sweep of the 

Harris Act is deceptive, because the 
new judicial remedy is subject to sig
nificant exceptions and limitations. The 
Harris Act does not apply to actions 
by the federal government, or by any 
governmental entity otherwise covered 
when exercising the powers of the 
United States or its agencies through 
a formal federal delegation.23 The Har
ris Act does not apply to governmental 
actions which involve operating, main
taining, or expanding transportation 
facilities, and it does not affect existing 
law regarding eminent domain relat
ing to transportation.24 The Harris Act 
is not intended to affect the sovereign 
immunity of government.25 ,., 
• Finally, and mos significantly, the 

Harris Act is strictly a forward-looking 
meaBure. It applies only to specific 
actions of a governmental entity based 
on a statute enacted after the final 
adjournment of the legislature on May 
11, 1995, or a rule, regulation, or 
ordinance adopted after that date. Ac
tions based on a statute enacted before 
that date, or a rule, regulation, or 
ordinance adopted before that date, or 
one formally noticed for adoption be
fore that date, are exempt from the 
Harris Act.26 This provision provides 
perhaps the most significant and
among landowner~ntroversial limi
tation regarding the availability of this 



new remedy. to be brought in circuit court. If a entity which has taken the action at 
issue.33 The claim must be accompa
nied by a bona fide appraisal that 
demonstrates the loss in fair market 
value to the property. If more than one 
governmental entity is involved in the 
governmental action--or if all relevant 
issues can only be resolved by involv
ing more than one governmental entity, 
in the view of either the landowner or 

-Showing an.lnprg.jnate ,Burdf_n. To landowner elects to invoke other ad
demonstrate that a governmental ac- ministrative or judicial remedies prior 
tion constitutes an inordinate burden to seeking relief under the Harris Act, 
on an existing use or vested right to a the time for bringing the Harris Act 
specific use, the landowner must meet claim is tolled until the conclusion of 
one of two statutory tests. those other proceedings.32 

Under the first test, lh~.eff~~l ofJ he.. At least 180 days prior to filing suit, 
action must satisfy three criteria. Fj.rsj , the landowner must present a written 
the JiCtion must h,ave dire1:tly re~ ricted claim to the head of the governmental 

. o.r liipited the use of reql pr:9perty to . 
the extent that the landowner is un- "' 
ab!;~ ~ realize tpe re !lsonable, !n,vest-
ment-backed expectation for the exist
ing use of the real p roperty or a vested • 
right· to a specific· use of the reql 

. properJ;y. Second, the.depri,vation must 
be pj)rtU~nent. ThirQ, .• the d~pr ivatioit 

*f!lUSt be to, the real property as a 
.whole.~ 

The alternative test for demon
strating an inordinate burden is for the 
landowner to show that, by ,virtue..of 
the regulatory action, ,,.l)e or l!h~ ha~ 
been left~with existing uses or vested 
rights that ar.e unreaso~nabl~ such thi t, 
he or~she bears permaneptly .a dj~ ro
portionate share of a ~urden~imposep.., 
for~tb~ good .of th~ P..ublic wltj_ch, in 
fairness, should be borne by the pub
lic. 28 This test appears to allow the 
court to take remedial action when 
governmental action has been unrea
sonable, or has overreached in limiting 
the uses on a landowner's property. 

An inordinate burden does not in
clude impacts to reaJ property whlch 
result from governmental abatement, 
prohibition, prevention, or remediation 
of a public nuisance at common law, 
or to a noxious use of real property.29 
Temporary impacts to land do not 
constitute an inordinate burden,30 so 
a valid, time-limited moratorium would 
not be actionable under the Harris Act. 
Finally, impacts to real property caused 
by governmental action that grant re
lief under the Harris Act would not be 
an inordinate burden;31 this exclusion 
should encourage governmental enti
ties to grant relief to a landowner 
without concern that doing so will 
result in a Harris Act claim by another 
landowner. 

Bringing a Claim 
A Harris Act claim must be pre

sented to the governmental entity 
within one year after the new statute, 
rule, ordinance, or regulation is ap
plied to the landowner's property in 

Average Report $5! 
DBT,.. Florlda Personal Dossier & comprehensive Reports-.. cont;iin 

subJect name. aliases. DOB. social security number with place and 
year of Issue. Florida driver license data, previous state driver 
license data. concealed weapons permits. current and previous 
addresses !Including business addresses> . traffic accidents as driver 
or owner. Fiorlda real property ownerst11p, worker compensation 
claims. ucc lien filings. professional and other licenses held. 
telephone listings, marriages. marriage tree. relatives. associated 
persons. vehicle ownership and leasing, aircraft. boats. documented 
vessels. corporations lplus corporate assetsl. fictitious names. 
neighbors lwlth addresses and telepnone numbers). and more ... 

No software charge. No hidden fees. 
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a governmental entity to which a claim 
is presented-the landowner must pre-
sent the claim to each governmental 
entity involved. If...thr governrnentgl 

entity does not 
prevail 'in the 

appeal, the court is 
directed to .award ...... ..., 

.the landowner 

will decide if the landowner is entitled 
to compensation,41 and, if so, a jury 
will decide the amount.42 

The court first must determine 
whether there has been an existing use 
or a vested right to a specific use of the 
real property. Thereafter, the court 
must determine whether an existing 
use or vested right has been inordi
nately burdened by the governmental 
action.43 

In determining an inordinate bur
den, the court must consider the stan-

During the 180-day notice period, 
the governmen.tal entity must ma'k;"a 
written settlement offer to resolve the 
claim. A settlement offer may include 
an adjustment or variance of the gov
ernmental action; increases or modifi
cations in the density or intensity of 
use of development areas; transfer of 
development rights; land swaps or ex
changes; mitigation; location on the 
least sensitive portion of the property; 
conditions on the development or use 
permitted; a requirement that issues 
be addressed comprehensively; pur
chase of the property interest; issuance 
of a development order; or no changes 
to the governmental action which occa
sioned the claim.34 This broad author
ity creates an opportunity for innova
tion in resolving disputes. 

attor~ys'_ fees 'aiid 
cos.ts incurred in the 

appeal 

.. dards set forth in the Harris Act as 
well as the governmental entity's set·
tlement offer and ripeness decision.44 
Thus, the determination by the court 
in effect is whether the last, best offer, 

Also during the notice period, unless 
the landowner has accepted the settle
ment offer, the governmental entity 
must provide a written "ripeness deci
sion" which identifies the allowable 
uses of the property. The ripeness 
decision is intended to permit the 

prevent the inordinate burden on the 
real property.36 If a proposed settle
ment would contravene the application 
of a statute, a "friendly suit" in circuit 
court must be brought by the govern
mental entity and the landowner. The 
court is directed to ensure that the 
relief protects the public interest served 
by the statute, and is appropriate to pre
vent the governmental effort from inor
dinately burdening the real property. 37 

landowner to go directly to circuit court, Prospect for Sanctions 
rather than having to pursue other The importance of the 180-day notice 
administrative remedies, if dissatisfied is enhanced by the prospect for sane
with the response of the governmental tions to be imposed in a subsequent 
entity.35 civil action. Attorneys' fees are recover-

The combined effect of the require- able from the governmental entity if 
ment that the governmental entity the landowner prevails and the court 
make a settlement offer and identify finds that the governmental entity did 
the uses to which a property may be not make a bona fide offer which would 
put should be to change the way regu- have resolved the claim during the 
la tors deal with land use and environ- notice period. 38 On the other hand, the 
mental issues. The Harris Act is in- governmental entity may recover at
tended to shift the focus of government torneys' fees from the landowner if the 
agencies and landowners alike from court finds the landowner did not ac
whether a proposed use is allowable to cept a bona fide offer which would have 
what uses are allowable. In this re- resolved the clairo.39 These provisions 
gard, regulators may seek options in a place even more importance than usual 
more cooperative way which both could on a dispassionate analysis of claims 
accommodate a landowner's wishes for both landowning and governmental 
while still achieving the public policy clients. 
objectives of underlying statutes, rules, If the governmental entity does not 
ordinances, or regulations applied to make a bona fide offer to settle the 
the landowner's real property. issue, or if the landowner rejects the 

When a governmental entity's settle- settlement offer and ripeness decision, 
ment offer would constitute a modifica- the landowner may file a claim in 
tion, variance, or special exception to circuit court. The landowner must serve 
application of an ordinance, rule, or the complaint on each governmental 
regulation, the Harris Act directs that entity making a settlement offer and 
the relief protect the public interest ripeness decision. Venue for this bifur
served by the ordinance, rule, or regu- cated proceeding is the county where 
lat ion at issue, and be appropriate to the real property is located. 40 The court 
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if accepted, would constitute an inordi
nate burden. I(. the actions of more 
than one government~! entity are at 
issue the court must 'apportion resp'on-
sibility among them.45 ' 

~ 

Interlocutory Appeal 
Before the issue is submitted to the 

jury for an award of compensation, a 
governmental entity may take an in
terlocutory appeal of the court's deter
mination that there has been an inor
dinate burden. The court may stay the 
proceedings during the pendency of the 
appeal, but a stay is not automatic. If 
the governmental entity does not pre
vail in the appeal, the court is directed 
to award the landowner attorneys' fees 
and costs incurred in the appeal.46 

If the court determines the govern
mental action has inordinately bur
dened the landowner's property, the 
court must impanel a jury for the 
second phase of the proceeding. The 
jury: m_ust determin~ the difference in. 
the fair. market ~alue. of the unbur
dened land and the fair market valu~ 
of the property as inordinaJely b~
dened. Because the Harris Act requires 
th~ward of compensation to take into 
account the settlement offer and ripe
ness decision,47 the award is not calcu
lated by an assessment of the gov
ernmental entity's original action, but 
by its last, best offer. Consideration 
may not be given to business damages, 
but the Harris Act requires a reason
able award of prejudgment interest 
from the date the claim was pt'"e
sented. 4! 

By operation of law, the payment of 
compensation vests in the govern
mental entity the right, title, and in
terest in rights of use for which com-



pensation has been paid. The gov
ernmental entity may hold, sell, or 
otherwise dispose of these development 
rights. When the comt has awarded 
compensation, it will determine the 
form and recipient of the rights and the 
terms of their acquisition.49 The court 
also is given broad powers to make 
final determinations to effectuate the 
relief available under the Harris Act.60 

In light of the unique purposes and 
intent of the Harris Act, a court should 
not necessarily construe it under the 
case law regarding takings claims un
der the U.S. and Florida constitutions 
if the governmental action does not rise 
to the level of a taking.51 
"''1;,h~-.f!&:t:is Act, sr~ates a new civ_il 

action remedy for landowners that will 
bear a sttik.i'ngres'einblilnce to existing 
remedies undef takings law. Each cas"e 
will be an 'ad }foe, facl-intensive in
quiry to determine whether a particu
lar action of government intrudes too 
far into the landowner's domain. 

Conclusion 
The 1995 property rights legislation 

was intended to adjust the balance 
between the private sector and govern
ment in the continuing friction be
tween regulators and landowners over 
the use of land in Florida. It reflects 
both the popular mood and a shift in 
legislative sentiment in recent years. 

This remedy is not a radical depar· 
ture from prior law. T_he Harris Act 
builds upon conunon law prhlciple1s, 
constitutiol)al decisions, 'and the trl di
tLon o( finding an accommodation be-., 
tween public and p_riva~ interest;. It 
represents an attempt to provide new 
and measured relief for landowners 
without undermfuirig Florida's larld
ipark eqvironmental protection afid 
growth management laws. n ¥ .. 
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Gro'Yling pains. 
In a bygone era of home remedies and wishful concoctions. there were night

time aches in the limbs and joints of children attributed to growing bodies pushing 
outward - a fanta~y propagated by well-meaning elders with a bent toward mysti
cism. The pain was real. but its origin was fantastical. 

The discomfort associated with our professional growth can be as palpable, 
but the cause often is similarly illusory. 

Growing a practice requires thal lawyers market themselves, and that makes 
most lawyers uneasy. But are lawyers uncomfonable with lhe aclual process of 
marketing, or with the mere thought of it? 

Even grownup professionals can misinterpret the sources of their distress. 
It is true that developing a practice requires that we stretch ourselves. that we grow 
to learn new skills and accept new, personal responsibilities. Growing your practice 
cer1ainly will take time and increase your workload. But this is not the painful pan. 
It only appears so from a distance. The real source of the pain is intangible. It is, 
for the most pan. completely imagined. And, once you jump into the process, it 
goes away. 

The pain stems from iner1ia, or "gelling off the dime." It stems from lawyers' 
embedded reluctance to move outside theircomfor1 areas. which are usually defined 
by the more technical aspects of the practice of law. It stems from a deep-seated mis
conception - or a convenient rationale - that rainmakers are born, not made. And it 
stems From a somewhat self-righteous altitude that the duties associated with market
ing and other vestiges of the "bu.~iness" of practicing law are best left to someone else. 

You cannot avoid growth. Our willingness to grow as professionals - to learn 
how to market ourselves and our services - is intimately and ine)(orably entwined 
with the growth of our practice and our profession. Growth means survival. 

You must be willing to give up contentment and safety, and embrace a will
ingness to step outside the familiar. Then you must acquire the habits. skills. and 
discipline necessary to market your practice. And. perhaps most important, you've 
got to become good at it, so that, over time. you've acquired a level of expertness, 
a personal mastery. of the process. 

Then. with the dawning of your effor1s. the looming pain you had once so 
vividly imagined, miraculously, will disappear. 

•
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nat.e burden apart from" the grandfathered 
statute, rule; ordinance, or regulation. Id. 

27 Fla. Laws Ch. 95-181, §1(3Xe). 
28 Id. 
211 Id. 

Journal Article 
Writing Contest 

The Florida Bar Journal gives 
cash awards annually from an 
endowment set up in memory 
of Barbara Sanders by attorney 
Barrett Sanders, former chair 
of The Florida Bar Journal Edi
torial Board. 

A first place award is presented 
each June, and second and 
third place awards are given 
at the discretion of the judges. 
Judges select winners from 
those lead articles published be
tween May and April. 

The Florida Bar Journal Edito
rial Board screens the articles 
and selects finalists for submis
sion to a panel of judges. Win
ners will be announced in The 
Florida Bar News in June. 

Judges select winners accord
ing to writing quality, substan
tive quality, style, and degree 
of difficulty. 

The Harris Act 
builds upon 
common law 
principles, 

constitutional 
decisions, and the 

tradition off inding 
an accommodation 
between public and 

private interests 

30 Id. 
31 Id. 
s2 Fla. Laws Ch. 95-181, §1(11). 
33 Fla. Laws Ch. 96-181, §1(4)(a). 
3 ' Fla. Laws Ch. 95-181, §1(4)(c). 
35 Fla. Laws Ch. 96-181, §1(5)(a). 
36 Fla. Laws Ch. 95-181, §1(4)(d)l. 

37 Fla. Laws Ch. 95-181, §1(4Xd)2. 
38 Fla. Laws Ch. 95-181, §1(6)(c)l. 
39 Any proposed settlement offer or pro

posed ripeness decision, and any negotiations 
or rejections with respect to the formulation 
of the settlement offer and ripeness deci
sion, are admissible in the proceeding only 
for the purpose of determining costs and 
attorneys' fees. Fla. Laws Ch. 95-181, 
§1(6)(c)3. The determination of costs and 
attorneys' fees must be made by the court. 
Fla. Laws Ch. 96-181, §1(6)(c)l. 

'° Fla. Laws Ch. 95-181, §1(6)(b). 
41 Fla. Laws Ch. 95-181, §1(6Xa). 
0 Fla. Laws Ch. 95-181, §1(6)(b). 
43 Fla. Laws Ch. 96-181, §1(6)(a). 
"' Fla. Laws Ch. 96-181, §1(6Xa). In 

determining whether there has been an 
inordinate burden, the final settlement offer 
and ripeness decision are admissible; pro
posed settlement offers and ripe{less deci
sions, and negotiations are inadmissible for 
these purposes. Fla. Laws Ch. 95-181, 
§1(6)(c)3. 

46 Fla. Laws Ch. 95-181, §1(6)(a). 
46 Id. 
,1 Fla. Laws Ch. 96-181, §1(6){b). 
48 Fla. Laws Ch. 95-181, §1(6)(b). 
49 Fla. Lawe Ch. 95-181, §1(7Xb). 
60 Fla. Laws Ch. 95-181, §1(7)(a). 
61 Fla. Laws Ch. 95-181, §1(9). 
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A Small Sample of North American 

Windfarm Proximity Property Value Impact Study Results 

Reference Value 

Source Information Date OPrlinP 

. Landsink Rowe Study 2 Clear Creek 2011 - 23-55% 

·Landsink Rowe Study Melancthon 2009 - 23-59% 

• LBNL Wind Zone (3-10 mile range)* 2013 - 32-50% 

• Upstate NY Heintzelman/Clarkson 2011 - 45+% 

East County CA-Mccann 2012 - 40% 

•Lee & DeKalb County Wind Zones- Mccann 2012 - 23-33% 

Wisconsin-Kielisch Appraisers 2009 - 30-40% 

Falmouth MA Wind Zone- Mccann 2012 - 27-37% 

Barnstable MA Wind Zone 2012 - 24-32% 

.Vanwert County OH Wind Zone-Mccann 2012 - 22-26% 

• Gardner TX Wind Zone 2009 - 25% 

• Landsink Rowe Study 2012 - 23% 

Lincoln Twnshp Wisconsin 2002 - 28% 

* Laurence Berkeley Natl Labs(LBNL) 

Note: The study cited by wind farm developers (LBNL 2009 by Ben Hoen) 

Has been rejected by multiple peer boards and cannot be accepted as accurate or reliable. 

reviews. Its conclusions cannot be supported by empiricaldata analysis, the 

published report excluded resale data that showed 36-80% value losses, and 

Hoen employed analytical methods proven inappropriate . 





Focus on Va I ue 
e PERCEPTION= VALUE 

• The key to understanding real estate value is to understand it 
is based on perception. 

• Perception drives the buying decision. 
• E.g. perceived enjoyment of home. 
• E.g. perceived income stream of investment. 

~ ~wven.,,5.~ficfact. 
e.g. t e aunted house or electric poweilines 



Measuring Perception 
• To measure the impact of this perception we did two 

things: 

• Conducted a Realtor Survey of Realtors who worked in a 
wind turbine area. 

• Conducted an Impact Study using sales of properties 
impacted by wind turbines compared to those that were 
not. 





Realtor Survey results • e I 

c Question to impact of 
wind turbine to vacant 
land : • 1 rmr:1mrmcm , ... 

• 82% negative if border 
• Loss esti1nated at -43% 

• 69% negative if close 
• Loss estin1ated at -36% 

• 59% negative if near 
• Loss estim ate at -29% 
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mile) 



Realtor Survey results • • • 

• Question to impact of 
wind turbine to 

Iii - .. 

i.m12r~.ilit~_rn; 
• 91 % negative if border 

• Loss estimated at -39% 

• 86% negative if close 
• Loss estimated at -33% 

• 60% negative if near 
• Loss estimate at -24% 
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0 

---------

Improved 
Residential 
property 1-5 acre 
impact of wind 

----- turbine 

--- • bordering proximity 
(600ft) 

11 close proximity 
(1,000ft) 

II near proximity (1/2 
mile) 





WE ENERGIES BLUE SKY GREEN FIELD WIND FARM 
1 acre to 8 acre residential land sales -- all sales included 

S 100,000 

S90,ooo 
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• Wind Turbine Area 
Residential Lot Sales 

--Power (Non-Wind 
Turbine Residential Lot 
Value) 

Total residential lot s,iles = 
68 sales 
Total wind turbine area = 6 
sales 
Total non-turbine area= 62 

so 

0 .000 2.000 4.000 

Acres 

6.000 8.000 



Blue Sky Green Fie ld results • • • 

• Sales within the wind turbine area sold for less than 
comparative sales outside of the turbine area. 

• There were substantially less sales available within the 
wind turbine area than outside of it . 

• The ~~;;:r~::;:::~w. \\ 
. lan~~i: range of -19% to -40%. __ _r-- _ _:_J 

• This loss range c~~~~~~ey. 



INVENERGY:.. FORWARD WIND FARM 
1 acre to 20 acre residential lot sales -- l.ow sales removed 

s 30,000 

s 15,000 

S 10,000 

0.000 5.000 10.000 15.000 20.000 

+ Non-Wind Turbine 
Residental Lot Value 

• Wind Turbine Area 
Residential Lot Sales 

--Power (Non-Wind Turbine 
Residental Lot Value) 

--Power (Wind Turbine Area 
Residential Lot Sales) 

Total residential land sales= 34 
Sales in wind turbine area= 6 
Sales out of turbine area= 28 

All low sales were removed 
which included 3 in turbine 
area and 2 outside of area. 



' 

Forward Wind Farm results ... 

• Sales within the wind turbine area sold for less than 
comparative sales outside of the turbine area. 

• There were substantially less sales available within the 
wind turbine area than outside of it. 

_jJ 
l 

• The impact of the wind turbines on vacant residential 
land is in the range of -12% to -30%. _..J ,, 

......__ ______________ ... ____ ......,, 
• This loss range corresponds with the Realtor survey. 

-~.il.~>.Wm~.-<·Jt>O~ V..a:tWA>'MW~ "l~~fl~ ~ 
; r' 



..... ,,,.=,,:.II'{ , .-· ·-·---
.,~ t' -,- -~ -= .. - ·==----.. ... ~ -·-

y • Conclusion of Perception of Wind 
Turbines Impact to Property Value 

1. Media has reported on negative 
health farues and value famies 
influencing a negative perception. 

2. Realtor survey indicated that these 
perceptions are rieail in the market. 

l3· Impact studies suggest the values \ 
are substantially negatively , 
impacted in the range of -12% to 
-40%. \ - !liltllr.~.iltlg;;.,J/J 

4. The further away, the less the 
impact. 
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• 427 to 492 feet to tip of blade 

• Setbacks of 1,250 feet 

6 



48 



manner. 

7 



24 



Market Study Statistics Valuation Indications 
C-Sale 

Sale Control T-Sale C-Sales Diffe rence Difference T-Sale Avg. Difference Difference Adj . FMV T-Sale Impact Impact 

No. # Pairs $/SF Avg $/SF $Amt %(%) MT MT MT# MT% T-Sale Price$ $Amt FMV% 

T-3 5 $55.22 $87.43 $32.21 -37% 44 207 -163 -79% $164,697 $ 110,000 $54,697 -33.21% 

T-5 2 $81.22 $101.07 $19.85 -20% 155 165 -10 -6% $207,844 $160,000 $47,844 -23 .02% 

T-6 4 $53 .70 $107.98 $54.28 -50% 49 116 -67 -58% $173,443 $87,000 $86,443 -49.84% 

T-7 4 $99.24 $124.79 $25.55 -20% 17 100 -83 -83% $205,440 $144,500 $60,940 -29.66% 

T-8 3 $81.71 $92.23 $10.52 -11% 188 178 10 6% $165,101 $159,000 $6,101 -3.70% 

T-9 1 $125.74 $142.73 $16.99 -12% 215 138 77 56% $211,242 $170,000 $41,242 -19.52% 

T-10 2 $80.65 $93.31 $12 .66 -14% 207 169 39 23% $273,013 $220,000 $53,013 -19.42% 

T-11 1 $102.07 $109.28 $7.21 -7% 225 98 127 130% $276,392 $207,000 $69,392 -25.11 % 

T-12 2 $52.08 $98.20 $46.12 -47% 66 65 1 2% $264,911 $165,000 $99,911 -37.71% 

T-13 3 $74.04 $72.52 -$1.52 2% 153 183 -30 -16% $209,518 $170,000 $39,518 -18.86% 

T-14 5 $50.21 $72.16 $21.95 -30% 161 240 -79 -33% $162,014 $117,500 $44,514 -27.48% 

T-15 2 $105.94 $110.67 $4.73 -4% 139 53 86 162% $143,910 $116,000 $27,910 -19.39% 

T-16 3 $35.71 $120.67 $84.96 -70% 295 243 52 21% $113,082 $48,000 $65,082 -57.55% 

T-17 $105.55 $157.09 $51. 54 -33% 285 55 230 418% $172,250 -16.96% 

Total 

27 



~ ,~ Fi· -cto1SURE & SHORT' SALE TRE 1 

,.J~~, I 
~ -~i,.~ ~'ll!.2.,rt--

Year # Sales # Fcl/SS % F/5 \ Year 
~ 

2009 32 2 6.25% ,~ 2009 
2010 32 4 12.50% 

t, 
2010 1 1 2011 20 1 5.00% 2011 4 1 " 

2012 24 2 8.33% I .. 2012 8 4 50.00% 

2013 27 5 18.52% 2013 8 1 12.50% 

2014 16 2 2014 3 1 ' 

Totals 151 16 30 9 

28 



t1ist~i~,ce·s ·_ 

• Target sales average distance = 2,618 feet 

• Control sales average distance= 10.1 miles 

30 



Average Value Diminutia~ 

within 2 miles of turbine . 25% . 

29 



1 1-T 
2 1-T 
3 1-T 
4 2-T 

5 3-T 

DeKalb Averages 

Lee & DeKalb 
combined 

1,000 

1,000 

1,000 

· 2,139 

1,880 

1,637 

2,618 

4.8 

635 73.6 10.5 
1.74 yrs 

.... ~ ~-· ... . "{ 
ii ' . ~ 

DeKalb County Study Area 
712 51 .0 1-C 10.3 

712 51.0 2-C 5.0 

712 51.0 3-C 11.7 

815 75.0 4-C 11.4 

386 74.0 4-C 11.4 

638 66.7 9.6 
1.75 rs 

636 70.6 10.1 

'ol-~4,· 

~ 

138 90.0 (46.9) 

' 1 95.0 (41.6) 

409 90.0 (43.8) 

379 81 .0 (15.9) 

379 81 .0 (15.6) 

232 89.0 (32.8) 

271 91.0 (26.4) 
20 



# %via Avg. Setting 
Foreclosure Foreclosure Price* $/Sq Ft* 

11 1 9% $78,980 $41.08 >6 miles 
away 

15 7 47% $58,417 $31.97 Turbine 
Footprint 

+6 +38% 

35 



I 
I Conclusion: Clear Creek. known as 
I Frogmore,-Cultus-Clear Creek , about 18 

Wl nd Turbines 

I 1 1480 Lakes.here Road, Norfolk 

t""- -

- - -- -

-44 17% 

1-55.16% l 
- - - ~ 

I 

I Conclusion: Mclancthon, 133 Wind 
Turbines 

1 1 375557 6th Line. Amaranth 
! 

I -48 27% 1 
I ! 

l-_2_ 9_7_1 _2_1 _4-th_ L_u-,e- . -M-e-la- n-. c_t_h_o_n __ l 58 .56% : 

- --·-- - ----

'> l71 Norfolk County Road 23. 
- Norfolk 

3 14 7 ConceSSton Road A . 
Norfolk 

-22 .a?% j . "l ; 504059 Highvrc1y 89. 
1 .., ' Melancth-on 

l 
-23 24% l 

I 

4143 Old M ill Road. Nortoli< 
I 

-32 96% l 
I 

l 

5S23':0 County Road 17. 
Mela net.hon -26 66% i 

I I I 582328 County Roao 17. 1 
5 1575 L~l<€'sho r'=' Ro;;id . N o rfolk -27 6 7 % ·. 5 , -37 3 0 % j 

, Melanct.hon 

' s i 1s21 La>eshOre Road . Nortolk T-2s 88% 1 - 1 
•-;-: -------------if------. i-----------------.--------" 

7 1 1921 Lakeshore Road . Norfolk J...,,.,~---
Median , ____ -

~ j' l 

---~ ·30°/o, , 

i -38.81 % 1 Average 

Low 

----·----· 
I -23 .24%-1 

--------------~ - - ' 
Low 

-55.18% i H igh •58.56% I 
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Conclusion: Clear Creek, known as 
Frogmore-Cultus-Clear Creek, about 18 
Wind Turbines 

1480 Lakeshore Road. Norfolk -44 .17% 

71 Norfolk County Road 23. 
Norfolk 

I 

-55.18%1 

3 
4 7 Concession Road A . 
Norfolk 

-22.47% 

4 43 Old Mill Road, Norfolk -32.96% 

5 1575 Lakeshore Road, Norfolk -27 .67% 

6 1527 Lakeshore Road. Norfolk -28 .88°/o 

1 
7 1921 Lakeshore Road. Norfolk -38.48% 

Conclusion: Melancthon, 133 Wind 
Turbines 

I I 

11 1 375557 6th Line. Amaranth 

H----·--------l [j 97121 4th Line, Melancthon 

1 3 1 504059 Highway 89. 

1 
Melancthon 

1
4

1 

1 

582340 County Road 17. 
r111e1ancthon 

I 

j 5 1
1 

582328 County Road 1 7 . 
I Melancthon 
I J 

-23.24% 

-26.66% 

-37.30% 

I ' 

-32.96% l I Median I -37.30% 

----4·-- - l ,-----
-35.69% I I 

,-.------- -------......... -----J 

-22.47% I 
I 

Median 

Average 

J _____ _ 

Average -38 .81% 

Low -23.24% 

Hrgh 
'--------H-ig_h ______ J ·58.56% 27 



......... 
·. . . ,... . ;.. ~ 

The,-property, '504059 Highway 89, 
Melancthon, was purchased by 
Canadian Hydro Developers, Inc. in 
January 2007 for $305,000 but 
would have resold August 2009 for 
$362, 153 as a result of the passage 
of time. 

However the Actual Price when the 
property resold to Egresits / 
Gooder in August 2009 was 
$278,000, a loss of -$84, 153. 

Diminution in Value: -23.24%. 

' .• 

Actual Price January ·2007 

%Change 

$Change 

Adjusted Price August 2009 

Actual Price August 2009 

$Difference 

%Difference 

18.74% 

$57,153 

$362,153 

$278,000 

-$84, 153 

-23.24°/o 
Slide 28 





Ll'TERATURE REVIEW 

Summary 

VVind Turbine - Property Value Impact Studies 

Independent Studies 

Author Type Year Location Method D istance : Impact% 
11-----------.;.... _________ :;-_____ ..;_ _ _ _________ ;.._ ______ __ ~ ... -- --·----- ----·------ ---·-

; Appraiser ~ 2012 \ Ontario ; Resale (1) ; c;: 2 miles § (39o/o} Avg. Leinslnk 

11------------r--·------------- ---..;...------ -------...;- ---------;...= ------------ -----------i------------ -§ 2012 ; Rheine & ; OLS ; 2 Km § (25%} Sun8k 

Heintze I man 

Tun le 

11---------------
Mc:C ... nn 

Gardner 

; RWTH Aachen 

j University 

-
-
-

j Neuenkirchen l Geograpt-.·ic 

; Wei ghted 

/ Regression (2} ~ 

I Academic f 2011 t Upstate NY ~ Regression ; 1/10 to · ~ Varies to > 

~ C.18rkson 

; Unive..-:.ity 

\ Appr..,i s er 

: Appr ai s er 

. --· - . -----. --·· -- --- ----- .. 
~ 2009 - \ tllinois, (3) 

~ 2012 

~2009 

j Ml. MA, WI 

( Texas 

; Resale & \ 3 1niles ~ (45%,} 

: Census Block 

·-· - .. . - . · - · - --- - - -- ·- - -
) Paired Sales & ( < 2 miles ~ (25%} 

'. resale ~ 20°/ o - 40% 

• 
, Paired Sales , 1 .8 miles \ (25%) 

= II-K-l_e_l_l:s_e_h ________ A_p_p_r_8_1_:s_e __ r----~§-2_0_0_9 __ ___,j_W __ is-c-o-r-ls-i-n-(-4-)---\;..-R-e-g-r-e-s-s-io-n----.f-Visible ~ ------ - ~~-(-3_0 ___ 4_0-"/c_o_) ____ _ 

( & su,vey ; not visible ; (24-39"/o) 

-
Luxemburi:;er Broker § 2007 ( Ontario 

= : - . - . 

,----------- :: .. .... . -·· ··. --· -- ·-· ·· --~------- .. -----· -- ------- --- -
) Paired Sales j 3 NM i (15%) 

= : - . - . ~ $48,000 
.: : : 

Committee ! 2000- j Wisconsi n i ____ A_ V_ r_a_t -io-- T 1 mile 
i i : : 

(5) l 2002 ! ~ 104'% v. 76% ! 
t I : !: : : : 

. ·-· -. ---•- . . . 
! (28%) 
i 
i 
! 

Lincoln Twp. 
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Public Health Impacts 

of 

Wind Turbines 

Prepared by: 
Minnesota Department of Health 
Environmental Health Division 

In response to a request from: 
Minnesota Department of Commerce 

Office of Energy Security 

May 22, 2009 
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• 
• 

• 

• 

SUMMARY & CONCLUSION 
The sales study indicated three factors: 
(1) sales within the wind turbine influence area sold 
for less than those outside of this area; 
(2) there were substantially fewer sales available 
within the turbine influence area as compared to 
those sales outside of the influence area; and, 
(3) the impact of the wind turbines decreased the land 
values from -12°/o to -4 7°/o with the average being -
30o/o. 
Additionally, it can be said with a high rate of 
confidence that the impact of wind turbines on 
residential land sales is negative and creates a loss 
greater than -12°/o, averaging -30°/o .. 
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What is Blowing in the Wind? 

PRESENTED BY: July 21, 2014 

HALLELAND HABICHT PA 
33 South Sixth Street, Suite 3900 

Minneapolis, Minnesota 55402 
612-836-5531 

dschleck@hallelandhabicht.com 
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Precautionary Principle 
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When an activity raises threats of harm 
to the environment or human 

health, precautionary measures 
should be taken even if some 

cause and effect relationships are 
not fully established scientifically. 
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Diminution in Value Summary 

Turbines on property 
Average 37o/o 

Turbines within .2 -.4 miles 
Average 26°/o 

Turbines within 1.8 miles 
Average 25°/o 



Ontario court says wind turbines reduce 
property values 
Court decision paves the way for future lawsuits against wind turbine companies and lease 
holders 

By Amanda Brodhagen, Farms.com 

An Ontario Superior Court of Justice has deJrrm ine..d.Jhat Lan.down€rs_J i\d.1Jg JJear industrial wind 
tuF6ine'*12ro·ect clo suff€r*'fforfiaiiri'inisfied QroQerty values. The COUit acce ts that 22% to 55% loss of 

roperty values is occurring:i toa~y. While the court fauna Fiat residences may suffer from imimsnea 
propet y va ues near wincl farms, Madam Justice S.E. Healey dismissed the claims made by the 
Collingwood area landowners who sued the wind company - Canada Corp. and lease holders, because 
the proposed eight-wind turbine project has yet to receive approval by the provincial government. 

The claim was made by Sylvia and John Wiggins, who sued for $2 million and argued that no one 
would buy their 48-acre horse farm once the wind project was announced for the area. The couple was 
also joined by other prope11y owners. 

The decision states that while the residence of Clearv iew Township cannot take action for reduced 
property values prior to the approval of the project, they could take action later. The ruling says 
"without prejudice to the plaintiffs' rights to commence an action for identical or simi lar relief when 
and if the Fairview Wind Project receives the necessary approvals to be constructed." 

Eric Gillespie, the lawyer representing the landowners says the decision wi ll clear the way for actions 
against both wind developers and lease holders. "It now seems clear that as soon as a project is 
approved, residents can start a claim. This appears to be a major step forward for people with concerns 
about industrial wind projects across Ontario," said Gillespie. 

Wind Concerns Ontario, a coalition of community groups concerned about the negative impacts of 
wind projects, released a statement saying " ... this is vindication for Ontario's rural and small urban 
residents, and for municipal councils who try to protect their citizens by declaring they are not 'willing 
hosts' to wind power generation projects," said Jane Wilson, president of Wind Concerns. 

While Gillespie is calling this a major breakthrough for his clients, a spokesperson for the wind 
company - Kevin Surette, downplayed the significance of the courts findings saying that the ruling 
came early in the proceedings, noting that the court based its opinion on the evidence of the plaintiffs. 
Surrette said that had the case proceeded, they would have challenged those claims. 

The Ontario ministry of environment has six months to either approve the wind project or reject it. 



HUD FHA guidelines for appraisals: 

Unacceptable Locations 
FHA guidelines require that a site be rejected if the property being appraised is subject to hazards, 
environmental contaminants, noxious odors, offensive sights or excessive.noises to the point of 
endangering the physical imJ!rovements or affecting the livability of the property, its marketability, 
or the health and safety of its occupants. Rejection may also be appropriate if the future economic 
life of the property is shortened by obvious and compell ing pressure to a higher use, making a long
te1m mortgage impractical. 
If the condition is clearly a health and safety vio lation, contact the lender for further instructions 
before completing the appraisal. The lender must clear the condition and may require an inspection 
or reject the property. If there is any doubt as to the severity, report the condition and submit the 
completed report. For those conditions that cannot be repaired, such as site factors, the appraised 
value is based upon the existing conditions. 
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combine Clinton and Franklin Counties since the turbines in these counties 

were installed at very close to the same t ime and the wind farms are nearly 

adjacent to one another. We see that proximity effects are still negative, but 

not significant in Lewis County, which is somewhat surprising, but may result 

from the small number of observations, or from the fact that familiarity with 

the turbines has diminished their impact. Meanwhile, proximity effects are 

negative and strongly significant in Clinton/Franklin Counties. In both areas 

there continue to be unexplained significant impacts from turbines within some 

concentric circles. 

Another interesting way to segment the data is along the dimension of 

whether or not the buyers in a transaction are local residents (from the five 

counties that make up the North Country). T he irl.ea is that local buyers 

might be more aware of the effects of turbines, particularly after the fact , and 

also more likely to know about turbine locations and potential locations. In 

Table 11 we see that the proximity effect is more than halved for local buyers 

vs. non-local buyers.22 This suggests that non-local buyers are more wary of 

turbines and their effects than local residents which may also be a function of 

familiarity. 

""'5 ..... -. iscussion and Conclusions 
- • ~~Vil!:~ 

The results in this study appear to indicate that proximity to windJ.~~ _ .. ...,.,,.._,.,_,._..-.,,_._ ________ W/-~Afill!J'l'~~i!MJ'•~ 

<j~~.<>~~-~~fil.f\~ .. ~~!~~~~~.::s . Importantly, 

the best and most consistent measure of these effects appears to be the simple, 
~~~~Y.it.~ ... '>: ...... ¥'4<'>•rt>1~~>,~~~ .. ~~,~~J;>.~;~-..~""~· 
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continuous, proximity measure, t he ln(inverse distance) to the nearest turbine. ~ ..£.'ti~~~---
The estimated coefficient on this variable is consistent ly negative and signif-

icant. One reason for this consistency is that, unlike the dummy and count 

variables, the distance measure chan ges for nearly every parcel in our dataset 

between transactions, as long as new turbines are sited in the interim. In 

cont rast, changes in the count/dummy variables are comparatively rare. Also, 

as we have already mentioned, the count and dummy variable measures are 

highly collinear and so it is difficult to effectively estimate effects using those 

variables. 

The~ dU~~~x..c;tI~~~~"~~ 
... a turbine and is very important since any decision-maker will need to under----~-

st and ~gt;z ~ow_~~~li.i.~~cz.,w~~~-~~5- away from the -- ·---J..~~s. Since it is a log-log specification, the estimated coefficient represe~ 

the elasticity of price with respect to the inverse of the distance to the nearest 

turbine. So, a coefficient of -(3 implies that a 1 % increase in the inverse dis

tance ( a decrease in dist ance to the nearest turbine) decreases the sale price 

by (3%. Inverse distance declines as dist ance increases, so this tells us that 

the impacts of wind turbines similarly decay. Using the estimated coefficients 

above, we can calculate the percentage change in price from a given change in 

distance. These results are presented in Table 12 for a selection of representa

tive /3s from the models above. The double log/inverse dist ance specification 

enforces that the relationship between percentage price declines and distance 

be convex. To test for the robustness of this assumption we also tried quadratic 

and cubic distance specifications which would allow for a concave rather than 
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convex relationship. The quadratic specification confirmed the convex shape 

of the relationship since the linear term was positive and significant and the 

quadratic term was negative and significant. The quadratic and cubic terms 

in the cubic specification were not significant.23 

From the repeat sales model ,te see tlrnt the construction of turbines such 

that for a given home the nearest turbine is now onl 0.5 miles awa results -- -·~~~~ · 
in a lQ.87%-17.77% decline in sales price depending on the init ial distance to 

the nearest turbine and the part1cu ar s ion. For the average property 

in our sample that sells for $106,864, this implies a loss in value of between 

$11,616 and $18,990. At a dista~ce ~; ..... about 20% of our sample) , we 

see declines in value of between 7.73% and 14.87% resulting in losses for the .. _ . 

average home of between $8,261 and $15,891. Failing to properly control for 

selection effects, as in the block-group fixed effects analysis, results in price 

declines that are about 35% higher than those estimated from the repeat sales 

model. 

From a policy persp ective, these results indicate that there remains a need 
-~Cllll!lfl'~........__.._~ ~ 

to compensate local homeowners/communities for allowing wind development 
~~pl~~~ 

~ ...... ~ ....... ~---........--... .._ 
within their borders. Existing PILOT programs and compensation to indi
-~l'!lllo'ffMJJ!8 

vidual landowners are implicitly accounted for in this analysis since we would 

expect these payments to be capitalized into sales prices, and still we find neg

ative impacts. -:=.:!1ers, par~icularl those who do not 

~~,&~~!..~ .. ~~~~~~TI1i-51~.~ 
~if~~harmed and have an economic case to ~ 

J.QLID.QI:e c_ompensation. That is , while the 'markets ' fo r easements and PILOT ~4---
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programs may be properly accounting for harm to those who allow parcels on 

their property, it appears not to be accounting for harm to others nearby. This 

is a clear case of an uncorrected externality. If, in the future, developers are 

forced to account for this externality through increased payments this would 

obviously increase the cost to developers and make it that much more difficult 

to economically justify wind projects. 

This study does not say anything about the societal benefits from wind 

power and should not be interpreted as saying that wind development should 

be stopped. If, in fact, wind power is being used to displace fossil-based elec

tricity generation it may still be that the environmental benefits of such a 

trade exceed the costs. However, in comparing those environmental benefits, 

we must include not only costs to developers (which include easement pay

ments and PILOT programs), but also these external costs to property owners 

local to new wind facilities. Property values are an important component 

of any cost-benefit analysis and should be accounted for as new projects are 

proposed and go through the approval process. 

Finally, this paper breaks with the prior literature in finding any statisti

cally significant property-value impacts from wind facilities. We believe that 

this stems from our empirical approach which controls for omitted variables 

and endogeneity biases. Future studies which expand this sort of analysis to 

wind and other renewable power facilities in other regions are imperative to 

understanding the big picture of what will happen as these technologies grow 

in prominence. 
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WIND FARMS, RESIDENTIAL PROPERTY VALUES, AND RUBBER RULERS© 
by 

Albert R. Wilson 

I recently examined a document published by the .Qegartm_~!!!...£L§..~J.9Y..] Lawrence 
.]~.i.Qnru~QW~.1i.tl.~'.IbeJ.m~.t..'Aar.tcL~~~...wi_~~iii.@1 
f!2~! .tc~J~,.lr1.~..W..W.~;.,~~~l:~ ~ .~~,ll!lysis~ (hereafter "Report")' 
I express no opinion concerning the impact of wind power proJecfsori residential property 
values and instead focus on the underlying methods used in the development of the 
Report, and the resulting serious questions concerning the credibility of the results. 

As stated in the title the primary bases for the conclusions drawn in the Report are hedonic 
analyses of residential real estate sales data. A hedonic analysis in turn is based on the 
assumption that the coefficients of certain explanatory variables in a regression represent 
accurately the marginal contribution of those variables to the sale price of a property. 

Regression 

A regression is a statistical process that attempts to quantify a hypothetical relationship 
between certain factors (explanatory variables) and the value of an outcome (dependent 
variable). The explanatory variables are related to the dependent variable through a 
mathematical formula generally referred to as a regression model. In real estate the 
explanatory variables are usually such things as size (square feet), number of bedrooms 
and bathrooms, garage space, presence of basement, location , and the like. The 
dependent variable is sales price. In the Report the authors are basing their analysis 
primarily on a set of regression models with the inclusion of variables that attempt to 
estimate the possible impact of distance from and view of turbines. 

The mathematics of regression are executed through a computer program that assigns 
numeric values to the multipliers (coefficients) of the explanatory variables in such a way 
that when the estimates of the sales prices computed by the regression model are 
compared to the actual sales prices of the properties upon which the regression is based , 
the difference is at a mathematical minimum based on some measure (e.g. R2 or R
squared , the coefficient of determination). This process is accomplish through the computer 
program by continually changing the coefficients of the explanatory variables, recalculating 
all of the estimated sales prices using the new coefficients, comparing the estimated to the 
actual sales prices and repeating the process until the minimum difference given the data 
and the regression model is achieved. 

Using the hedonic analysts' favorite measure of R2
, the usual hedonic interpretation is that 

if R2 = 1 then the regression model explains all of the differences between the estimated 
and actual sales prices. If R2 = 0 then none of the differences are explained and the 
regression model is a failure. If the underlying regression is not explanatory of the actual 
data then the dependent hedonic analysis cannot be explanatory. 
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Standards 

However, a well-developed and tested set of standards do exist. Those standards are 
published and maintained by the International Association of Assessing Officers (IAAO) and 
are explicitly for the accurate and reliable estimation of sales prices using regressions, not 
simply for appraisal purposes as some allege.3 These standards are employed many 
hundreds of times a day and are continually tested against the market. 

For comparison purposes it should be noted that the usual hedonic regression model has 
an R2 from 10% to more than 60% less than an acceptable regression under IAAO 
standards (IAAO R2 better than 0.90 versus the best R2 cited in the Report of 0.78-13% 
less-for example). satisfactory scientific explanation ofwh a re ression with a smaller 

1 

R2 '::'ill erovide T ore accura e an e ,a e on C resu S as een,grov1 ~ . 

There is pg e,zj~whatev~~Q.Q..rtem~d any,J~ ndards· While the authors 
refer to the literature a~ ~Bp°f,ort orth~Jffl'Bfffl tt'tfi?emft"'~ere is no evidence 
that any recognized standards were applied to the work reported in that literature. Further, 
the literature contains a significant number of papers illustrating some of the problems 
associated with hedonic studies ranging from an absence of proper validation of the 
underlying data, to models deliberately manipulated to magnify the desired impact, to 
improper use of indicator variables, to a failure to check the results of the models a ainst 
the market to dete · · · 

1 Atkinson, Scott E.; Thomas D. Crocker, "A Bayesain Approach to Assessing the Robustness of 
Hedonic Property Value Studies," Journal of Applied Econometrics, Vol. 2, 27-45 (1987). 

2 Wilson, Albert; "Real Property Damages and Rubber Rulers," Real Estate Issues, Summer, 2006 

3 Standards on Valuation Models, IAAO.ORG 

4 SEE FOR EXAMPLE Rogers, Warren, "Errors in Hedonic Modeling Regressions: Compound 
Indicator Variables and Omitted Variables," The Appraisal Journal , April , 2000 

5 Rogers ibid. 
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sales price behavior or from other considerations but the result is the same, skewed 
coefficient values . T . e is s ron evidence of an omitted variable issue in the Report. 

. ~.;:.t,2U!l!KUi~lillCc.'IIRi~~Kli4i~lll!i5llflllllll,IPll!l'l .... 

A ~~£1"2~~P...aL~ll~nce of a coefficientl§.~~ ,g.~.j2!.~l!ll.o 
~.!JJ.9.!¥J.1J2!~ ~ ansiv~ ,l{~~,.Qp. J..b..L~..J2.m~re was used jll~~P.,tL 
31nd L5".~~Jiu£>~~~2,SL~ ~ __a~~ors. "The Base Model descnt5'~'c:lv6T e~ ation (1) has 
variables that are poole , and the coefficients for these variables therefore represent the 
average across all study areas (after accounting for area fixed effects) . An alternative (and 
arguably superior) approach would be to estimate coefficients at the level of each study 
area, thereby allowing cdefficient values to vary among study areas."

6 

The consequence of this aggregation is to distort the quantitative meaning of the 
coefficients. Possible situations in the Report include sales prices in areas of declining 
population and therefore decreasing demand-a majority of the areas examined-are not 
directly comparable to sales prices in areas of increasing population and therefore 
increasing demand, but these markets were combined in the Report. Also in the Report is 
the aggregation of markets such as those in Washington-used as the base for comparison 
to all other areas by the Report-where the urban market of Kennewick was aggregated with 
the rural market of Milton-Freewater 42 miles distant. The failure to r~™~JUJ.9...~..£>,i!nt 

f~~:~!!~!~!~,l~~~u~~~~~~ics. 

This problem becomes critical when it is recognized that l~~ ,.1~f.!.b£.sales 
J~.ra~tLM.§JL§e .. ~ U1e.i..e.por.t..~ .... cl,l}Y. view of turbines, and that onl~ .~ ~ 
~ b.~ The study is ~yfra~ere no influence is 
reasonably likely. The argument that the report is "data rich" may in fact be an 
overstatement of the situation because of th is issue. 

6 Report page 134 

7 "2009 Coldwell Banker Home Price Comparison Index," as cited in CNNMoney.com "Same 4-
bedroom house - Wildly different prices", September 23, 2009. 
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more reliable under these circumstances.8 

A major issue pointed to in the literature is the influence of errors in the data. A recent 
article reported that, using an IMO certified regression, '1~~ .... i§,.1,5,~JI.ml~O~ ~ 
skewed the estimated sc1~~-1?..d~L9jf_~a.fil..12.Q~,lo,L .. i!J~.~~01L.s'aies 

e·s1ini'a'Fe'cr.19~1Tr trf5fffiW'frisfancea'siiig1eeTrot in ..... t1ieage of a property out of som~18,0(ffi 
data elements skewed the results of the regression from a finding of an influence on sales 
price to no influence on sales price. Absent access to the Report data these and similar 
issues cannot be evaluated. lt~~[tb .. Rollll9.JJ there is no e · ce in the Re ort that 

~~~y~~J~~~~~~l!!~;;~ 
Peer Review 

The authors of the Report claim it has been peer reviewed and the method and results are 
supported by the peer reviewed literature. Unfortunately this claim means far less than it 

seems. Pe~~~Q_. tb.S,~~m~J~Me.JeLWJ~~lj!~~ 
the readi~LJ_l,~~p_illL_Ji~~~~.leQQ~~ dLviifuali~- me 

~iffic)ri .. of coryi~:nWrl~~thRL,,~as.~ct,..Q'li th~ ,JJ&,q,9fil9~ing:,JD~ 
11

· 
12 

The 
auors may or may not have addressed all of the Issues raised by the comments. 

8 "Standard on the Valuation of Properties Affected by Environmental Contamination", IAAO.ORG 

9 Cholvin, Brooke, Danielle Simpson, "Assessing Mortgage Fraud," Fair & Equitable, IAAO, 
August, 2009 

1° Chan, Effie J., "The 'Brave New World ' of Daubert: True Peer Review, Editorial Peer Review 
and Scientific Validity," New York University Law Review, April , 1995, 70, N.Y.U.L. Rev 100. ALSO, 
Haack, Susan, "Peer Review and Publication: Lessons for Lawyers," Stetson Law Review, Vol. 36, 2007. 

11 "The Editor reads each submitted manuscript to decide if its topic and content of the paper fits 
the objectives of JRER. Manuscripts that are appropriate are assigned anonymously by the Editor to one 
member of the Editorial Board and at least one other reviewer .... The referee presents a critique to the 
Editor who forwards it to the author. Each author should be encouraged to resubmit the manuscript for 
publication consideration. The Editor makes the final decision regard ing re-submissions . .. . " Editorial 
Policy and Submission Guidelines, Journal of Real Estate Research , American Real Estate Society, 
Volume 31, Number 2, 2009. 

12 "The mistake, of course, is to have thought that peer review was any more than a crude means 
of discovering the acceptability-not the validity-of a new finding. Editors and scientists alike insist on the 
pivotal importance of peer review. We portray peer review to the publ ic as a quasi-sacred process that 
helps to make science our most objective truth teller. But we all know that the system of peer review is 
biased, unjust, unaccountable, incomplete, easily fixed , often insulting, usually ignorant, occasionally 
foolish, and frequently wrong." "Genetically modified foods: "absurd" concern or welcome dialog?" Richard 
Horton, editor of Lancet, 1999; 354: 1314-1315 
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accuracy or reliability of the data, replicate the analyses, test alternative regression models 
(say models that meet IAAO standards), or calibrate the results against the real world 
market. 8.b~.._~ tifi c .. ~e!!!~ we have nothing more than op~l2!?~ e~~~!JJ£!l!,g_ 

~~~~~~l~~~~~ 
At best a peer review-as that phrase is commonly used in this field-with respect to both 
the Report and the literature addresses only the acceptability of the paper for publication 
but does not in any meaningful way address the validity of the underlying work. 

Hedonic Analysis 

Hedonic analysis depends entirely on the accuracy and reliability of the underlying 
regression. lf..tb.e,..,;eg.r.e-ssmia..do..e..§ • .U.Q.t.&.Q.Ll!w:.oJJ.~ize..d,1>Jaruiar.d-s.J.be.n..w~ no 

iu~~Jl.t...~~-~~'2!.lh~~~~ y~ ~ ~~ 

Hedonic analysis also adds a new requirement, specifically that the coefficients of the 
explanatory variables of interest are quantitatively accurate and represent only the marginal 
contribution of that explanatory variable to the sales price. This is not a requirement of 
regression.~ i~-~he~~.Il&~ 

FJ.r.s.L .. ~ p.u!fil.J;~g~~Jpn ~rograms are mindles~ y~ ~.t..o.{~~'lu5-
~~~a,.andj ji,~w.§Ti\lCll 1s a simple matter to demonstrate that 
om1 mg or adding an explanatory variable will frequently influence both the magnitude and 
statistical significance of the other explanatory variable coefficients. It is also possible to 
j~AWD.Q~el{P~~1a:tis.1~ a bs~ ruf~~Qf. 
~ ~i~~,p,aJ~W?e~~91th.@JlR!iliGat~~1r.ua.f~ :taruia~ g~~ 

.wax e.a,!!!r~lV1! .. !JJJ2~~ 
Second the accuracy and validity of the coefficients of hedonic interest (in the Report the 
coefficients associated with View and Distance) must be separately tested to determine if 
they comply with the hedonic requirement of accurately and only representing the 
explanatory variables. 

In the literature-as in the Report-the usual test employed is that of the statistical 
significance of the coefficient. Unfortunately all this test may tell us is that the coefficient 
is statistically unlikely to be zero.13

· 
14 Knowing that a number is not likely equal to zero does 

13 Although difficult to read the following covers both statistical and economic (scientific) 
significance in some detail, Ziliak, Stephen T., Deirdre N. McCloskey, "The Cult of Statistical Significance", 
The University of Michigan Press, Series: Economics, Cognition, and Society, Ann Arbor, Ml and 
particularly the reference materials cited. 

14 NOTE that the null and alternative hypotheses in a test of significance are required to be 
mutually exclusive and collectively exhaustive. The test of significance for a coefficient uses the null 
hypothesis of equality to zero but the alternative hypothesis is rarely stated. It appears that the hedonic 
analyst uses the idea that if the null can be rejected , then the coefficient must represent the marginal 
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not tell us anything about what it does represent or its importance to an analysis. 

To determine if the coefficient has any hedonic value the test must be for the economic 
significance of the coefficient. Specifically a proof that the coefficient accurately and only 
represents the marginal contribution to sales price for that explanatory variable, and that 
it is of sufficient magnitude to provide a significant impact on sales price. There is no 
evidence of such testing in the Report, or indeed in the referenced supporting literature. 

In Conculsion -

The reasons for this conclusion discussed here may be summarized as: 

1) 

2) 

3) 

4) 

5) 

Lac~.Q~Qu~ ~ . . . . . · . ent.~ iiit,~ of the 
data, replication of the analysis, testing of alternative ana yses, ofPes'fmg of the 
conclusions against the real market. 
~ eer review process used for both the literature and . the Report can only 
~.eJ e.a_ _'tf.iDl~'tilii'· rtca'rWi7>'rre~m~. 
accuracy or reliability of the work behind the papers . 
Given the peer review conducted, t~~~s.~~~ .. ?~ ,.,Le,£,qg~ d 
~ QQ.~~~ ®.XfilQ~,e~~~~le,e,Q.~~W:- OIJ,.S~ e 

..._~ J~~i;g_gg..e,r;._fu.e .. ~ JlQ i I ai va e for any purpose. ' 
The exclusive use of a test of statistical significance o e ~ that the 
coefficients for Distance and View variables are not conclusive. What we do not 
know is what those coefficients actually represent. Only tests of economic 
significance would provide an answer, and none has been conducted . 

Low explanatory
1 
pow~r, J.B%~s 1h~~~ 2S?.~a~~~!1,.!~te 

~:!nee. 

contribution of that variable to the sales price. Unfortunately, as explained earlier, there is no basis for that 
assumption because there is the strong possibility of many other influences on the coefficient. 
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EVALUATING THE COSTS AND 
BENEFITS OF RENEWABLE ENERGY 
PORTFOLIO STANDARDS 
Executive Summary 
Renewable Portfolio Standards (RPS), now existing 
in 29 states and the District of Columbia, require 
utilities to provide a certain percentage of electric
ity consumption from wind, solar, and other forms of 
renewable energy. Federal olicies, such as the wind 

q .. . I t -.,. I ' ~ J 

production tax credit and the solar investment tax 
cre dit, also J5romote the production of wind and so-., ~ ~ 

Jar power. Given the widespread use or rate of return 
regulation based upon average cost pricing, the costs 
of these policies are less than transparent. Moreover, 

to the extent that these ~.eJiFies drive ~p electrici;Y 
prices, outp4t ;;mi emploxment could be adver~ely 

" ' f f ' • , • ,. 

affect ed. The objective of this study is to understand 
and estimate these costs and economic impacts. 

Central to this effort is the estiQ1ation of the op-. .., . ' 
portunity costs of higher cost, intermittent renew-
able power in tern-is of' the foregon·e electricity 

" ~ - - .. 
from lo~ er cos.t, de~ oyable fossil fuel fired elec~ 
tricit:y. These opportunity costs vary considerably 
by state based upon the cost of existing capacity 
and availability of wind and solar resources. Ac
cordingly, this study estimates these costs for the 
twelve states identified in Figure ESL The timing 
and stringency of the RPS goals varies consider
ably by state. Moreover, there is wide variation in 
the size and composition of electricity generation 
for this sample of states.1 

To estimate the costs and benefits of RPS, this study 

develops models of electricity supply and demand 

Figure ES1: RPS Goals by State 

r---·--·-.. ··-·- --·- ·-
. State Renewable Energy Portfolio Goals 

60% 

20~0 

2025 

2025 
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for each state. These models are projected using 
forecasts for coal and natural gas prices out to 2040 
from the U.S. Energy Information Administration. 
The baseline forecast assumes existing electricity 
production capacity remains in place with new gen
eration requirements met by natural gas integrated 
combined cycle (NGCC) plants. The RPS scenario 
imposes the goals identified in Figure ES1. Average 
electricity generation costs, power consumption, 
and retail rates under the baseline and RPS scenar
ios are then compared. 

These costs are summarized in Figure ES1 for the 
entire twelve states. For example, in 2016, the RPS 
goals involve $5.4 billion in additional expenditures 
to build and operate the required RPS faci lities, 
$271 million in cycling costs, and $1.8 billion of tax 
subsidies. These costs are partially offset by $1.478 
billion in fossil fuel cost savings and $261 million in 
avoided new NGCC generation costs. Hence, the to
tal net cost of RPS policies is $5.762 billion in 2016. 
The total net costs of RPS policies reach $8. 7 billion 
in 2025 an.d increase to $8.9 billion in 2040 after 
RPS goals are met and the unit costs of solar and 

The costs of RPS policies depend upon the opportuni- wind decline due to technological improvements. 
ty costs of electricity generation from wind and sola1~ 
For states with a fleet of lo~ .cost electricity ~enera
tion capacity, imposition of RPS could raise electricity 
cost§_ sigQififantly byca<'use~higher cost wind al)d solar • . 
generation displace low cost sources of power. While 

.. - ....-- - ..... .. .. ._. cD 

this displacement reduces expenditures on fossil fuels, 
cQ_al and natural gas plaJJ.t_s are cycled.to accommodate 
the intermittent generation of renewable generators, 
whiclJ. reduces their th_ermal .. effo::iep_cy. a!'}d rai1es gE:.!1-
eration costs. On the other hand, building more re-

,.. I' .. ' 

newable energy plants to meet RPS goals reduces the 

TJ;ef e higher costs are passed on to customers in the 
form of higher retail electricity prices, summarize"'d . . . 
in Table ES2. States with modest R-PS goals, such as 
South Carolina, experience moderate rate increases. 
Similarly, sta~es m.eeting their RPS ,g9~ls._w.l.,th wip1, 
such as Colorado, ,fa,,g.,..@te inqea~es ol roygQl.x ~lo· 
On the other handr- state} meeting rather ambitious ..,,,... . ~ . ... .. 
RPS goal~ with relatively higher cost solar power, 
such as Oregon, North Carolina, Nevada, Utah, and 
Virginia incur much steeP,er electricity rate ipcr~qs~s. 

(' 

need to build new NGCC plants. Finally, investments in 
RPS capacity earn federal tax subsidies. Wind pow; r 
receives a prod_uction tax credit of $23 per megawatt 
hour (Mwh) while solar plants receive a 30% invest-

~ 
Electricity rate increases peak as RPS goals are 1 ; 
reached in the,early • .2020s (or most states. Thereaf- " 
ter, electricity rate increases begin to taper off as the S 
costs of win.ct and solar de~~line due to technological ,"I ·: 

... • ~ 't 

improvements. Despite these expected reductions in ~ ~ 

. \.§ -~ 
Table ES1: Costs of RPS for Entire 12 State Sample , f 

ment tax credit. Hence, a.PS policies contribute to low-
. ~ ~ r ., -. 

. er ff de.rat tax revep_Bes. 

2016 2020 2025 2030 2035 2040 

Renewable 
5,400.0 7,815.2 8,881.6 9,283.8 9,693.2 10,119.0 

Energy Costs 

Cycling Costs 271.1 316.0 339.6 371.9 409.2 452.6 

Tax Subsidies 1,830.1 2,672.2 3,098.0 3,287.2 3,485.7 3,698.8 

Fossil Fuel Costs -1,478.3 ·2,319.5 -2,966.3 -3,493.3 -4,071 .0 -4,687.0 

New Fossil Fu el 
-260.7 -462.0 -597.5 -61 9.6 -642.1 -652.3 

Costs 

Total Net Costs 5,762.2 8,022.0 8,755.4 8,829.9 8,875.0 8,931.1 
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the.cost of 1«U1d and solar technology, &PS polices ine 

~rease prices for electricity. .. 
Many economic studies in the" Reer-reviewed lit-. . 
eJ ature de]11onstrate that higher ener:gy prices r.e-

duce economic growth and employment. Energy is 
. • ff 

an essential factor of production and consumption 

activities. Given limited substitution possibilities, 

higher electricity prices raise business costs and 

consumer energy bills, which reduces spending on 

othe r goods and services. Investments in renewable 

energy, howeve1~ const itute an economic stimulus. 

A comparison of these economic impacts is sum

marized in Table ES3 for the entire twelve states. 

For example, in 2Q,2§ higher electricity prices as 

sociated "';'.ith RPS policies~e·dHo,¥e~Ue adde~ o'r' 
net economic ou,tRUt by $23.1 billion. Investments · 

Tabl.e ES2: Impact of RPS Policies on Retail Electricity Prices 

. :f]~~~tt;t1~ilitf; ,,, ('Ji ·:~ .:.!-.--~ ~ '·:r· , • . .,t' "' ; :;·0'.f1{;;,~ ¥:' ''~1t1-!~ftf: ' ·, .: . ', .. ,,. 
•>~/ ,;:,~,,.,, .. :ii3H ·,, :,, -:,:-:BU 0 1:H•ll''1:J'Ht1=-• 

·-. "'~ ··. , --~~-,ti.lf-r:.-~'-'1'ft'i:j~W1~::, 
:m,11n:1..• 1~11:J::1!1a::mt- . it~P·r;.>;. .. ... "· . 

2016 2020 2025 2030 2035 2040 

Co lorado 6.12 8.23 7.69 7.32 6.69 5.93 

Delaware 11 .02 14.50 14.99 12.50 10.14 8.20 

North Carolina 10.04 16.06 14. 12 12.55 11.03 9.79 

New Mexico 6.18 6.77 5.95 5.30 4.54 3.92 

Nevada 14.77 15.60 15. 14 13.28 11.21 9.12 

Oregon 9.41 10.00 11 .09 14.13 16.42 18.13 

Pennsylvania 2.14 2.56 2.54 2.40 2.25 2.08 

Rhode Island 13.61 18.16 16.62 15.55 14.46 13.17 

South Carolina 0.39 1.52 2.08 1.97 1.85 1.7 5 

Utah 5.13 9.07 12.78 11 .78 10.67 9.47 

Virginia 5.45 7.75 9.85 

Wisconsin 4.34 4.29 4.01 

required for new renewable energy plants increase 

value added by $668 million. With a small offset 

from reductions in required NGCC plants to meet 

load growth, the net reduction in value added is 

nearly $22.5 billion in 2025. Similarly, gross em

ployment losses are over 160 thousand in 2025 

but over 9 thousand jobs are created building and 

operating new solar and wind capacity to meet 

RPS goals. But again the net change involves over 

150 thousand jobs Jost in 2025. Overall, this study 

finds that the stimulus from building and operating 

renewable energy fac ilities are offset by the nega

tive impacts that higher electricity rates have on 

employment and value added. The estimated loss

es in value added for each of the twelve states a re 

Executive Summary 

8.76 7.74 6.93 

3.70 3.39 3.08 

summarized in Table ES4. The largest losses occur 

in North Carolina with value added reductions be

tween $3 .9 billion in 2016 to more than $6.6 billion 

in 2025. Losses in annual value added exceed $1 

billion in seven other states. 

The employment impacts of RPS policies are sum

marized in Table ES5. The jobs lost by state mirror 

the losses in value added. Again, the magnitudes 

differ by state depending upon the stringency of the 

RPS goals, the size of the state, and the technologies 

available for each state to meet the RPS goals. Solar 

energy is the main way to attain RPS goals for east

e rn states due to limited wind resources. 
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Table ES3: RPS Impacts on Value Added and Employment for All States 

Value Added 2016 2020 2025 2030 2035 2040 

Electric prices -16,779 -22,799 -23,140 -21,555 -19,786 -1 8, 100 

RPS Invest. 2,069 1,290 668 432 439 456 

NGCC Invest. .34 -22 -2 1 2 

Electric prices 

RPS Invest. 5,796 5,870 6,092 

.NGCC J nvest. -3Q5 -2} 10 l5 

-145,830 -1 34,318 -1 23,116 ... 
~ #jl 

Table ES4: RPS Impacts on Value Added by State 

~~~~· . :... .~.P~~f:). ' •':i.". ·:-·t, -""-·.t:._,·•1.··. _,,- ..,;,.n '"' }:,~-i~~ ~ ., .1.~,-~:.~- · ,... ~ - -,-n•, .- - - -

,' l'~'.~~?J~~l~t:~:~ :r~~:,J,.:r•t ,1 ('1:l.l l,, • m•111;ir1•t1tl::ltll~ l1'1 IIU[ll ~l,.'lt]:W..{U11u1t1tJ•••l!L- r/0~;~i't.4t .. jf ... ' 
2016 2020 - 202·s ' ,, 2030 - ;~ 203s 2040 

Colorado -1,442 -1,996 -1 ,992 -1 ,895 -1 ,730 -1,530 

Delaware -603 -812 -839 -715 -578 -466 

North Carolina -3,899 -7, 145 -6,664 -5,918 -5, 196 -4,606 

New Mexico -239 .444 -390 -348 -298 -251 

Nevada -1 ,711 -1 ,792 -1,715 -1,534 -1,287 -1,038 

Oregon -1 ,451 -1,571 -1,636 -2,022 -2,374 -2,636 

Pennsylvan ia -1 ,226 -1,503 -1,640 -1,545 -1,449 -1,337 

Rhode Island -629 -890 -81 3 -760 -707 -643 

South Carolina -63 -198 .349 -318 -298 -283 

Utah -662 -1,420 -2,025 -1,964 -1 ,777 -1,575 

Vi rginia -1 ,865 -2,655 -3,390 -3, 149 -2,778 -2,486 

Wisconsin -1,065 -1, 116 -1,041 -958 -874 -791 -- r -22,~ Tota l -14,856 -21,543 .• -21,124 -19,346 -17,642 
( ~,~-- ~I ...... \1 
The economic impacts are summarized in Figure ES2 average i..9u sses Q~Q,..3,Z,.t);wU,_~JJ,d.; The next 

largest losses occur in Virginia with over $?o billion in 

lost value added and more than 20 thousand lost jobs 

per year. Five other states - Colorado, Nevada, Oregon, 

Pennsylvania, and Utah - incur losses exceeding $25 

using the present discounted yalue of lost value added, 

and average annual job losses from 2016 to 2040. The 

largest losses occur in North Carolina w ith a cumula

tive loss in value added of over $106 billion and annual 

Executive Summary 

..,...,., . .._, 
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billion in value added ancl 9 thousand jobs ner_ve..ar 
"'i'~"~i~li 

from 2016 to 2040 associated with the economic bur-

dens associated with RPS policies. 

RPS policies, however, generate benefits by reduc

ing carbon dioxide emissions. These savings, how-

ever, come at a relatively high price with the avoid

ed cost of carbon of between $234 and $38 per ton 

in 2016 and between $136 and $30 per ton in 2040. 
An emissions weighted average of CO2 abatement 

costs across all states is $78 in 2016 and $62 dollars 

per ton in 2040. 

Table ES5: Impact of RPS Policies on Employment by State 
- .-

1,,·'..~.f:i,,: 
1~\.:;i,m~ 

,.,, ··· 1~:k0i;f!t'-11
~ :)(:,~'::,,It;,i·tijf~)W~ ~r· .... , ·.· 0 

- • ., . ·.~ ~ii;J\~i~~~~.::;w:·- ~l -·. ,, ,.,,..,-, , ,t?;~n ·: · . '6l•mmc, :11 1~u 1w11:t:frll'•~•l:',H,.,,,1.M~ • - ; ... · '\') :. ,,,.'P . ' 
- -

State .2016 2020 2025 2030 2035 2040 

Co lorado -8,060 -11 ,619 -1 2,445 -1 1,823 -10,779 -9,516 

Delaware -2,705 -3,845 -3,970 -3,536 -2,846 -2,272 

North Carolina -17,821 -43,277 -44,093 -39,107 -34,289 -30,345 

New Mexico -743 -3,483 -3,060 -2,724 -2,333 -1,921 

Nevada -1 1,827 -12,540 -1 1,868 -1 0,813 -9,037 -7,237 

Oregon -12,309 -13,459 -13,547 -16,428 -1 9,422 -21,637 

Pennsylvania -7,781 -9 ,712 -11,396 -1 0,726 -10,046 -9,255 

Rhode Island -4,003 -6,023 -5,496 -5, 137 ·4,771 -4,339 

South Caro lina -561 -1 ,331 -3,084 -2,794 -2,617 -2,480 

Utah -1,912 -7,137 -10,517 -11,153 -10,077 -8,916 

Virginia -1 3,182 -18,779 -24,060 -23,144 -20,399 -1 8,241 

WiscQnsi.n -9,1_21 ·9,862 __ -9,193 .- -8,447 ... -7,701 -6,957 -· - - . ---l _ Total -90,0.26 .: 141,066 -152,727 -145,830 -134,318 -123,116 
... - --

Figure ES2: Cumulative Economic Impacts of RPS 

120.11 

~ cw.!,_aJ~M~flll~lo •mcnt from RPS, 20 16-2040 
~~ ). 

_\1 .~ 
.rn.u 

.\5 .0 

,lll.U 

~II.ti 

2~.o 
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Table ES6: Costs of CO2 Reductions using RPS 
,~ .. , ' ,,~ If<' :;.,:t·.~ - ' fl!m1m11w,1: .. -.:1:i:1t1m1 

r ~~~~}J;;~\?.i ·', ,.., i'.t\tt%ti\•'f~ ~ i '.) ,. ; 

' .. .- ... . •,, II "'' . .,. • · .... • , \.~" ·. ' ''ii 11, ,~ , t1 

State 2016 2020 2025 2030 2035 2040 

Colorado 37.92 41.89 40.22 39.79 38.56 36.78 

Delaware 105.74 88.83 77.70 68.22 60.16 53.31 

North Carolina 199.03 183.27 162 .12 147.65 134.22 122.56 

New Mexico 45.92 39.80 37.09 35.02 32.46 30.59 

Nevada 76.82 56.83 51.17 46.68 42.64 38.66 

Oregon 45.89 49.06 45.93 47.68 47.40 46.51 

Pennsylvania 44.05 44.21 42.37 41.43 40.50 39.41 

Rhode Island 205.42 172.39 156.73 148.99 141.55 133.72 

South Carolina 103.38 156.2 1 133.88 127.07 120.60 115.27 

Utah 97.22 85.42 82.54 76.74 71.33 65.94 

Virginia 234.91 203.97 181.92 161.71 147.34 136.03 

Wisconsin 54.22 51.15 49.46 47.67 45.88 44.06 

The social cost of carbon estimated by the US En

vironmental Protection Agency is well below these 

average avoided emissions costs, suggesting that 

Repewable Portfolio Standards are a relatively ex-

E;r electricity prices, however, offset the economJc 

stimii'lus . from these . RPS invest~ents. In many , .~ ' 

-~ \•~ ~. " 
pensive strategy to cut greenhousNgas emissions 5 

(s'ee Figure ES3): 'In summary, this study finds 

that the economic impacts of Renewable Portfolio 

Standards vary significantly across states depend

ing upon the goals and the availability of solar and 

wind resources. ~ c;ros$, c\11 st3:S,~~, howe~~r,. Rf~ 
policies increase electricity prices. 

• "" ... _I> _, ... ·o· 

RPS investments stimulate economic activity. The 

negative economic impacts associated with high-
• 

Executive Summary 

cases, especially for states that must utilize solar 

energy technology to meet RPS goals, the costs per 

lt'on of carbon is much higher than the social cost 

off carbon estimated by the US federal government. 
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Executive Summary 

Figure ES3: RPS Abatement Costs and the Social Cost of Carbon 

Comparison of RPS Abatement Cost and the Social Cost of 
Carbon under Two Different Discount Rates 

90.00 f I-/ _ __ __ _ 
80.00 

l,-,•. 
70.00 ~ , 

10,00 

2015 2020 2025 ?OJO 20~0 

" r\\·cragl' RPS Ab:atmcn l Cost • Soci;1I Cos t or C;a rhnn 5i 'Y. Oist'ounl R;i te Sudal Cost of Cuhon ;l"/o Discount Ratt' 
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Conclusion 
As the prior discussion reveals there are a number 

of factors that affect the burden of Renewable En

~ gy Portfolio Standards on electricity customers m 

the form of igher eJectricLty-&at es. Two of the more 
prominent factors in determining the size of the rate 

impacts from RPS policies, the RPS goals and the cost 

of renewable energy, are illustrated in Figure 3. The 

cost of renewable energy in Figure 3 (gray line) is a 

weighted average wind and solar costs for each state 

over the entire forecast period, 2016 to 2040. The 

percentage change in electricity rates for reach state 

are also plotted in Figure 3. 

As the Figure 3 illustrates, the higher the RPS goal, 

the greater the impact of RPS on electricity rate with 

three notable exceptions: Virginia, North Carolina, 

and Rhode Island. For these three states, RPS goals 

are low relative to the targets adopted by other 

states in the sample but the .. c0st-of-r@.ne able en

ergy but thfust of renewable energy is quite hig , 
'Ge, 1 

primarily given a rel ian""ce-on-neW"s0la1"Cal)afify1:o 

meet the RPS goals and relatively low solar capacity 

utilization rates for those states, both of which drive 

up the levelized cost of sola1~ Conversely there are 

other states where RPS goals are relatively high but 

electricity rate increases relatively modest, such as 

Colorado, primarily due to relatively lower renew

able energy costs due to high efficiency and a greater 

emphasis using lower cost wind power. The econom

ic burdens of RPS policies, therefore, varies consid

erably by state based upon solar and wind capacity 

availability and utilization. 

Figure 3: Average Rate Increases, RPS Goals, and Renewable Energy Costs 
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The economic merits of RPS policies can be evaluat
ed on two margins. The first compares the marginal 

abatement cost of carbon emissions using RPS poli

cies to the social cost of carbon. At discount rates of 

3 and 5 percent, the 

a representative cross section of the nearly 30 states 

adopted RPS policies, are inefficient. 

Conclusion 

These inefficiencies are compounded by the losses 
in v.alue added and employment incurred by nigher 

electricity rates. Proponents of RPS policies often 

cite the employfuent opportunities created by bui4~ - =:::::::i 

ing and ope.c.c\.ting wind and solar energyJ acilities 
careful analysis, which balances these two opposing 

forces,. reveals that lost economic growth and em- ' 
i loyment ,from higher electricity prices are great; Y ~ 
,Jhap the gains economies receiYe from ren~ewp.ble 

energy development. 

If RPS goals are pushed upward in future years, the 

problems with RPS policies identified in this study, 

which heretofore have been largely hidden by aver
age cost pricing of electricity by state public utility 

commissions, will become more evident. 

Impact of Federal Transfers on State and Local Own-Source Spending 102 



Appendix A: References 
Brinkman, G.D. Lew, and P. Denholm (2012) "Impacts of Renewable Generation on Fossil Fuel Unit Cycling: 
Costs and Emissions;' Clean Energy Regulatory Forum, National Renewable energy Laboratory, http://www. 

nreLgov/docs/fy12ostj/55828.pdf. 

Considine, T.J. and E.J. Manderson (2015) "The cost of solar-centric renewable portfolio standards and reduc
ing coal power generation using Arizona as a case study," Energy Economics, 49, 402-419. 

Considine, T.J. and E.J. Manderson (2014) "The role of energy conservation and natural gas prices in the costs 
of achieving California's renewable energy goals," Energy Economics, 44, 291-301. 

Covert, T. M. Greenstone, and C. Knittel (2016) "Will We Ever Stop Using Fossil Fuels," Journal of Economic 
Perspectives, 30, 1 (Winter) 117-138. 

Federal Energy Regulatory System (2016) "Electric Utility Annual Report;' http://www.ferc.gov/docs-filiog/ 
forms/form-1/viewer-instruct.asp. 

Feldman, David, G. Barbose, R. Margolis, T. James, S. Weaver, N. Darghouth, R. Fu, C. Davidson, S, Booth, and R. 

Wiser (2014) "Photovoltaic System Pricing Trends," U.S. Department of Energy, National Energy Renewable 

Laboratory, https:,1/emp.Ib!.gov/sites /ali/fHes/pv system pricing trends presentation O.pdf. 

Fisher, J., R. DeYoung, and N. Santen (2014) 'i\ssessing the Emission Benefits Of Renewable Energy and En
ergy Efficiency Using EPA's AVoided Emissions And GeneRation Tool (AVERT), https:j/www.epa.gov/sites/ 
production /fiies/2 o 15-09/documents/deyou ng.p df. 

J oskow, P.L. (2011) "Comparing the Costs of Intermittent and Dispatchable Electric Generating Technologies," 
American Economic Review, 100, 3, 238-241. 

Mills Andrew, and Ryan Wiser. 2010. "Implications of Wide-Area Geographic Diversity for Short-Term Vari
ability of Solar Power." LBNL-3884E, Lawrence Berkeley National Laboratory, Berkeley, California. 
National Energy Renewable Energy Laboratory (2016) "Jobs and Economic Development Impact Models," 

http://www.nrel.gov/analysis/jedij. 

Nyberg, M. (2014) "Thermal Efficiency of Gas-Fired Generation in California: 2014 Update," California Energy 

Commission, CEC-200-2014-005, http://www.energy.ca.gov/2014publications/CEC-200-2014-005/CEC-
200-2014-005.pdf. 

Olsen, AN. Schlag, K. Patel, and G. Kwok (2014) "Capital Cost Review of Generation Technologies;' Prepared 
for Western Electric Coordinating Council, March, 

https://www.nwcouncil.org/media/6867814/E3 GenCapCostReport finaldraft.pdf 

Patrick, A A Blandford, and L. Peters (2015) "The Vulnerability of the United States Economy to Electricity 

Price Increases," http://energy.ky.gov/Programs/Data%20Analysis%20%20Electricity%20Model/Vulner

ability to Electricity Prices.pdf. 

Appendix A: References Impact of Federal Transfers on State and Local Own-Source Spending 103 



Puga, J.N. (2010) "The Importance of Combined Cycle Generating Plants in Integrating Large Levels of Wind 

Power Generation," The Electricity Journal, 23, 7, 33-44. 

Schmalensee, R. (2016) "The Performance of U.S. Wind and Solar Generation," The Energy Journal, 37, 1, 123-

151. 

Stacy, Thomas, G.S. Taylor (2015) "The Levelized Cost of Electricity from Existing Generation Resources," 

Institute for Energy Research, http: //iostjtuteforenergyresearch.org/wp-content/up!oads/2015/06/ier 

Icoe 2015.pdf. 

U.S. Environmental Protection Agency (2014) '~voided Emissions and Generation Tool," Use Manual, Version 

1.0, February, www.epa.gov/avert. 

U.S. Environmental Protection Agency (2015) "EPA Fact Sheet: Social Cost of Carbon," http://www3.epa.gov/ 

dimatechange/Down!oads/EPAactivities/sociaJ-cost-carbon.pdf. 

U.S. Energy Information Administration (2015) "Levelized Cost and Levelized Avoided Cost of New Genera

tion Resources in the Annual Energy Outlook 2015," https://www.eja.gov/forecasts/aeo/e!ectricity genera

tion.cfm. 

U.S. Energy Information Administration (2013) "Updated Capital Cost Estimates for Utility Scale Electricity 

Generating Plants," http://www.eia,gov/forecasts/capita!cost/pdf/updated capcost.pdf. 

U.S. Energy Information Administration (2013) "Electricity, Planned electric Generating Unit Retirements and 

Additions," http: //www.eia.gov/electricity/data.cfm#gencapacity. 

U.S. Energy Information Administration (2015) "Annual Energy Outlook," http://www.eja.gov/forecasts/ 

afS)j_. 

Appendix A: References Impact of Federal Transfers on State and Local Own-Source Spending 104 



Appendix A: Econometric Results for Alternative Demand Models 

Table A 1: Electricity Demand First Difference Model Parameter Estimates by State 

STATE ESTIMATES LOG REAL PRICE LOG GSP 
Colorado Estimate -0.161 0.682 

!-Statistic -2.677 11 .640 

P-Value [.011 J [.000) 

Delaware Estimate -0.219 0.378 

!-Statistic -3.334 3.040 

P-Value [.002] [.004) 

North Carolina Estimate -0.222 0.610 

t-Statistic -2.706 6.007 

P-Value [.010) [.000) 

New Mexico Estimate -0.350 0.421 

t-Statistic -2.806 3.603 

P-Value (.008] [.001 ) 

Nevada Estimate -0.217 0.673 

!-Statistic -3.203 8.735 

P-Va lue (.003] (.000) 

Oregon Estimate -0.323 0.584 

!-Statistic -4.133 5.903 

P-Val ue [.000] [.000) 

Pennsylva nia Estimate -0.204 0.51 9 

!-Statistic -3.373 4.512 

P-Value [.002] [.000) 

Rhode Island Estimate -0.11 8 0.363 

!-Statistic -2.934 3.661 

P-Value [.005] [.001 J 

South Carolina Estimate -0.259 0.783 

!-Statistic -3.532 8.1 75 

P-Value [.001] [.000) 

Utah Estimate -0.145 0.752 

!-Statistic -2.100 11.473 

P-Value [.042 ) [.000) 

Virginia Estimate -0.188 0.652 

!-Statistic -3.362 7.937 

P-Value [.002] [.000) 

Wisconsin Estimate -0.302 0.720 

!-Statistic -3.795 7.415 

P-Value [.000] [.000) 
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Table A2: Elasticities of Electricity Demand for First Difference Model 

OWN PRICE GROSS STATE 
STATE ELASTICITY PRODUCT ELASTICITY 

Colorado -0.161 0.682 

Delaware -0.219 0.378 

North Carolina -0.222 0.610 

New Mexico -0.350 0.421 

Nevada -0 .217 0.673 

Oregon -0.323 0.584 

Pennsylvania -0.204 0.519 

Rhode Island -0.118 0.363 

South Carolina -0.259 0.783 

Utah -0.145 0.752 

Virginia -0.188 0.652 

Wisconsin -0.302 0.720 

Average -0.226 0.595 

Table A3: Panel Data Estimates for Electricity Demand 

CONSTANT LOG REAL PRICE LOG GSP 

Pooled OLS* 

Estimate 0.0118 -0.2011 0.4329 

t-Statistic 5.3474 -10.2083 10.6906 

P-Value [.000) [.000) [.000) 

Fixed Effects 

Estimate -0.1943 0.4008 

t-Statistic -9.9058 9.7130 

P-Value [.000) [.000) 

Random Effects 

Estimate 0.0124 -0.1983 0.4197 

t-Statistic 4.9162 -10.1332 10.3339 

P-Value [.000) [.000) [.000) 
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Appendix B: Comparison of RPS Impacts 

~.,,,,,,~: ''''""'~''"'''"'' .. ''''"'~''''' :, 

HOG REF HOG REF HOG REF 

Colorado 

2016 6.12 5.78 -1,442 -1,354 -8,060 -7,507 

2020 8.23 7.10 -1,996 -1,703 -11,619 -9,774 

2025 7.69 6.23 -1,992 ·1 ,612 -12,445 -10,048 

2030 7.32 5.89 -1,895 -1,520 -11,823 -9,458 

2035 6.69 5.14 -1,730 -1,323 -10,779 -8,214 

2040 5.93 4.10 -1,530 -1,052 -9,516 -6,501 

Delaware 

2016 11 .02 10.20 -603 -556 -2,705 -2,479 

2020 14.50 11.89 -812 -663 -3,845 -3,108 

2025 14.99 11.46 -839 -635 -3,970 -2,953 

2030 12.50 9.27 -715 -528 -3,536 -2,588 

2035 10.14 6.78 -578 -384 -2,846 -1,871 

2040 8.20 4.23 -466 -238 -2,272 -1, 143 

North Carolina 

2016 10.04 9.50 -3,899 -3,641 -17,821 -16,103 

2020 16.06 13.77 -7, 145 -6,060 -43,277 -36,048 

2025 14.12 11.46 -6,664 -5,399 -44,093 -35,644 

2030 12.55 10.08 -5,918 -4,740 -39,107 -31,227 

2035 11.03 8.28 -5,196 -3,887 -34,289 -25,541 

2040 9.79 6.22 -4,606 -2,908 -30,345 -19,009 

New Mexico 

2016 6.18 5.71 -239 -208 .743 -500 

2020 6.77 5.29 .444 .347 -3,483 -2,719 

2025 5.95 4.13 -390 -271 -3,060 -2, 122 

2030 5.30 3.60 -348 -237 -2,724 -1,853 

2035 4.54 2.82 -298 -185 -2,333 -1,450 

2040 3.92 1.88 -251 -117 -1,921 -874 

Nevada 

2016 14.77 13.86 -1,711 -1,601 -11,827 -11,064 

2020 15.60 13.08 -1,792 -1,499 -12,540 -10,484 

2025 15.14 11.48 -1,715 -1 ,285 -11,868 -8,803 
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2030 13.28 9.82 ·1,534 -1, 124 -10,813 -7,869 

2035 11.21 7.69 -1,287 -873 ·9,037 -6,071 

2040 9.12 5.26 -1,038 -585 -7,237 -4,014 

Oregon 

2016 9.41 9.08 -1,451 -1 ,399 -12,309 -11 ,866 

2020 10.00 9.08 -1,571 -1,427 -13,459 -12,226 

2025 11.09 9.32 ·1,636 ·1,366 -13,547 -11 ,236 

2030 14.13 11 .55 ·2,022 ·1,617 -16,428 -12,964 

2035 16.42 12.70 ·2,374 -1,789 -19,422 -14,407 

2040 18.13 12.81 -2,636 ·1,800 -21 ,637 -14,482 

Pennsylvania 

2016 2.02 2.01 -1,142 ·1,140 -7,138 -7, 121 

2020 2.39 2.24 -1,385 -1,287 -8,827 -8,158 

2025 2.34 2.10 -1 ,508 -1 ,351 -10,458 -9,366 

2030 2.20 1.99 -1,412 ·1,274 -9,784 -8,812 

2035 2.04 1.79 -1,308 ·1, 146 ·9,046 -7,913 

2040 1.86 1.52 -1,187 -966 ·8, 194 ·6,660 

Rhode Island 

2016 12.60 12.37 -579 -568 -3,649 -3,574 

2020 16.47 14.10 -805 -689 -5,423 -4,651 

2025 14.75 11.38 -718 .554 ·4,831 -3,720 

2030 13.59 11.08 -661 -537 -4,442 -3,600 

2035 12.43 9.59 -604 -465 ·4,059 -3,116 

2040 11 .04 7.34 -536 -355 -3,598 -2,377 

South Carolina 

2016 2.40 2.39 -312 -312 -2,063 -2,057 

2020 2.94 2.67 -330 -288 -1,668 -1,293 

2025 3.75 3.23 -435 -346 -2,325 -1,534 

2030 3.14 2.62 -485 -400 -4,073 -3,318 

2035 2.54 1.92 -389 -286 -3,232 ·2,321 

2040 2.05 1.14 -309 -160 -2,522 -1 ,217 

Utah 

2016 4.81 4.79 -818 -815 .4,745 -4,728 

2020 8.28 7.68 -1,147 -1,046 -4,049 -3,471 

2025 11 .19 9.78 -1 ,618 -1,382 -6,683 -5,331 

2030 9.97 8.57 -1,644 -1,408 -9,126 -7,772 
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2035 8.64 7.14 -1,421 -1 , 168 -7,854 -6,402 

2040 7.28 5.47 -1, 192 -888 -6,551 -4,807 

Virginia 

2016 4.95 4.94 -1,601 -1,599 -10,800 -10,784 

2020 6.96 6.24 -2,241 -1,982 -15,040 -13,146 

2025 8.52 7.28 -2,769 -2,322 -18,731 -15,444 

2030 7.32 6.23 -2,608 -2,212 -19,042 -16,121 

2035 6.22 4.96 -2,213 -1,758 -16,133 -12,773 

2040 5.38 3.61 -1,906 -1,271 -13,873 -9,197 

Wisconsin 

2016 4.13 4.13 -1,014 -1,014 -8,694 -8,699 

2020 4.03 3.91 -1,048 -1,017 -9,257 -8,992 

2025 3.73 3.52 -966 -912 -8,533 -8,052 

2030 3.41 3.18 -881 -821 -7,764 -7,232 

2035 3.07 2.80 -790 -722 -6,958 -6,348 

2040 2.74 2.41 -703 -617 -6,176 -5,414 

HOG= EIA High Oil and Gas Scenario 

REF = EIA Reference Case Scenario 
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Green Jobs Myths 

Andrew P. Morriss,* William T. Bogart,** Andrew Dorchak,*** & Roger E. 
. **** Meiners 

Abstract 

A rapidly growing literature promises that a massive program of government mandates, 
subsidies, and forced technological interventions will reward the nation with an economy 
brimming with "green jobs. "Not only will these jobs improve the environment, but they will be 
high paying, interesting, and provide collective rights. This literature is built on mythologies 
about economics, forecasting, and technology. 

Myth: Everyone understands what a "green job" is. 

Reality: No standard definition of a "green job" exists. 

Myth: Creating green jobs will boost roductive em lo men!. 

clerical, bureaucratic, and 

Reality: The green jobs studies made estimates using poor economic models based on 
dubious assumptions. 

Reality: History shows that nations cannot produce everything their citizens need or 
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desire. People and firms have talents that allow specialization that make goods and 
services ever more efficient and lower-cost, thereby enriching society. 

Myth: Government mandates are a substitute for free markets. 

Reality: Companies react more swiftly and efficiently to the demands of their customers 
and markets, than to cumbersome government mandates. 

counterpr___oductive to environmen a quaZ-1 . 

In this Article, we survey the green jobs literature, analyze its assumptions, and show how the 
special interest groups promoting the idea of green jobs have embedded dubious assumptions 
and techniques within their analyses. Before undertaking efforts to restructure and possibly 
impoverish our society, careful analysis and informed public debate about these assumptions 
and prescriptions are necessary. 

Contents 
I. Envisioning a World of Green Jobs .................. .. .......... .. ................... ...... ........ ..................... 10 
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There is some overlap - every report thinks weatherizing public buildings is a good idea, 
for example. If there are unemployed people, why not put them to work replacing windows in 
public schools? There are undoubtedly less productive uses of public funds - such as the 
classical Keynesian suggestion of having one group dig holes and another fill the holes in97 

- but 
that is hardly a positive recommendation. The question is not whether weatherization is a good 
thing generally but whether the weatherization that occurs only when subsidized is a good thing. 
Without a clearer explanation of the theory of market failure underlying the proposals, even 
these areas of overlap are questionable. 

B. What counts as a "job" 
The second major problem with the green jobs literature is that it consistently counts jobs 

that do not produce final outputs as a benefit of spending programs. These jobs should be 
counted as a cost. For example, the Mayors report includes as green jobs those jobs involved in 
"government administration of environmental programs, and supporting jobs in the engineering, 
legal, research and consulting fields. 98 The UNEP report also includes such jobs in its 
definition.99 Another estimate of green jobs, by Management Information Services, the primary 
consultant on the ASES report, found that the single biggest increase were secretarial positions; 
next were management analysts; then bookkeepers, followed by janitors. Most dramatically, 
Management Information Services estimated that there were fewer environmental scientists than 
any of the other jobs just listed. 100 

The impact of including non-productive employees within the definition of green jobs 
can be seen in the Mayors' list of the top 10 metropolitan areas for current green jobs, which is 
led by New York City (25,021) and Washington, D.C. (24,287). 101 As there is little 
manufacturing or corn or soy farming in such locations, this suggests that most of the green jobs 
in both locations are likely to be in the overhead categories. Indeed, the report emphasizes that 
"engineering, legal, research and consulting positions play a major role in the Green Economy, 
as they account for 56% of current Green Jobs. They have also grown faster than direct Green 
Jobs since 1990, expanding 52%, compared with 38% growth in direct jobs." 102 Note that this 
lumps engineers and scientists inventing new technologies with lawyers and accountants 
devising ways to obtain government subsidies, lobbying, or engaging in other forms of 
unproductive rent-seeking. 

The Mayors report makes a "conservative" estimate of one new indirect job for every two 
direct jobs, conceding that "we do not expect that each marginal electricity generating job will 
require another environmental lawyer ... and not every retrofitting position will require 
commensurate growth in research or consulting."103 That it could be seen as a positive benefit if 
policies required more lawyers or consultants demonstrates the fundamental incoherence of 
green job definitions. This problem is widespread in the green jobs literature, with the focus 

97 John Stossel, Jobs Plan: Dig Holes, Fill Them, FORT WAYNE JOURNAL GAZETTE (Feb. 22, 2009) available at 
http://www.jg.net/apps/pbcs.dll/article? AID=/20090222/ED IT05/3 0222 9929/ l 021 /ED IT 
98 

MAYORS, supra note 1, at 5. 
99 UNEP, supra note 5. See supra note 66 and accompanying text. 
100 Roger H. Bezdek, et al., Environmental Protection, the Economy, and Jobs: National and Regional Analyses, 86 J. ENVTL. 
MGMT. 53, 66 (2008). Bezdek and his associates are primary authors of the ASES report. 

IOI MAYORS, supra note 1, at 5. 
102 Id. at 16. 
103 Id. UNEP also notes a high range of indirect jobs from energy efficiency measures, finding estimates from 90percent to 
66percent indirect job creation. UNEP, supra note 5, at 136-137. 

, 
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al.' s research.460 Specifically their results indicate that "biofuels from switchgrass, if grown on 
U.S. corn lands, increase emissions by 50%." If switchgrass is grown on CRP land, its GHG 
impacts would be worse.461 

It is also claimed that using crop wastes would increase the effective yield of biofuel 
production, and therefore mitigate some negative environmental impacts of crop-based biofuels. 
However, this argument overlooks the fact that so-called crop "wastes" are often utilized to 
conserve both soi l and moisture (that is, water) on many farms, and they are frequently cycled 
back to the soil, in order to replenish its nutrient content. That is, crop waste is frequently a 
misnomer. 

From this brief survey of the biofuels debate we can draw two impo11ant conclusions. 
First, biofuels are not necessarily environmentally preferable to fossi l fuels , particularly in their 
present forms. Requiring billions of dollars of investment in biofuels infrastructure and 
production before we know enough to choose the right technologies will require government 
planners to have a greater degree of insight into future technological developments than is 
humanly possible . Policies that require large, early bets on specific technologies are less 
desirable than ones that spur innovation ( e.g . prize competitions). Second, the record of ethanol's 
development thus far is not encouraging as it reveals an extraordinary degree of rent seeking 
from the start.462 

C. Electricity Generation 

460 Searchinger et al, supra note 81. 
46 1 Id. at 1238, 1240. 
462 See, e.g., Jonathan H. Adler, Rent Seeking Behind lhe Green Curtain, 19 Regulation No. 4, at 26 (1996) (describing rent
seeking in 1990s ethanol programs); Jonathan H. Adler, Clean Polilics, Dirty Profits: Renl-Seeking Behind /he Green Curlain, in 
POLITICAL ENVIRONMENTALISM: GOING BEHfND THE GREEN CURTAIN l , 2 (Terry L. Anderson ed., 2000) (same); Jonathan H. 
Adler, Clean Fuels, Dirly Air in ENVIRONMENTAL POLITICS: PUBLIC COSTS, PRIVATE REWARDS (Michael s. Greve & Fred L. 
Smith, Jr. eds., 1992) at 19 (clean fuels program as ethano l subsidy). 
463 Energy Info. Admin. , supra note 374, at tbl.17. This report, which is issued each year, provides the Departmernt of Energy's 
best estimate of future supply and demand for the energy sector, based on its judgments about economic growth, labor supply, 
technological change, and so forth. It "generally assumes that current laws and regulations affecting the energy sector remain 
unchanged" throughout the projection period (2030 fo r th is document). See id. at 2. In thi s respect, it differs from the Department 
of Energy study cited previously, DOE, 20% WIND, supra note 11 2, which was an anlysis of the consequences of meeting a target 
for wind energy to increase to 20 percent its contribution to total electricity generation. 



Page 90 Morriss, Bogart, Dorchak, & Meiners 

September 2008.464 According to the DOE's latest projections, it will account for less than 0.9 
percent of total energy consumption in 2020 and l. l percent in 2030.

465 
Wi1,1d ,12}~s an 

~wm~!s.~C..U~J.9~~ectrisJ~~~~~ti.-9Jb&lL@«lr~~.timwB 
~JJJl~~b.i&b..~~ro~~~ .. a!uu~~ .. 9l.!2~W~~ 

Yet another problem associated with wind energy is that the most favorable locations for 
wind power are often not accessible by the existing electrical grid,468 a problem recognized by 
President Obama: 

One of, I think, the most important infrastructure projects that we need is a whole 
new electricity grid. Because if we're going to be serious about renewable energy, 
I want to be able to get wind power from North Dakota to population centers, like 
Chicago. And we're going to have to have a smart grid if we want to use plug-in 
hybrids then we want to be able to have ordinary consumers sell back the 
electricity that's generated from those car batteries, back into the grid. That can 
create 5 million new jobs, just in new energy .469 

Additional electrical transmission lines are also key to entrepreneur T . Boone Pickens' 

464 Energy Info. Ad min, U.S. Dep't of Energy, REPORT No. DOE/EIA-0035(2008/12), MONTHLY ENERGY REVIEW: DECEMBER 
2008 (2008), available at http://tonto.eia.doe.gov/FTPROOT/multifuel/mer/00350812.pdf. 
465 Energy Info. Admin., supra note 374, at tbls. l & 17. 
466 ERCOT, Report on the Capacity, Demand, and Reserves in the ERCOT Region (May 2008). See also Drew Thornley, TEX. 
PUB. POLICY FOUND., TEXAS WIND ENERGY: PAST, PRESENT, AND FUTURE 3 (2008), available al 
http://www.texaspolicy.com/pdf12008-09-RR10-WindEnergy·dt-new.pdf. A study of small (10 kW or less) wind projects funded 
by the Massachusetts Technology Collaborative (MTC), which admininisters the state' s Renewable Energy Trust and has has 
been funding small wind systems through the Small Renewables Initiative since 2005 indicates that on average such facilities are 
generating only 6.6percent of the energy that they could have had they been operating at full capacity for all the time during the 
year. Mass. Tech. Collaborative, Small Wind Progress Briefing Summary (June, 12 2008), available at 
http://www.masstech.org/RenewableEnergy Ism _renew/Pro gress%20 Briefing%2 0Summary%2 00612 0 8. pdf. 
467 This is more than a problem of people shivering in the cold or sweltering in the summer when the power goes off. Hospitals 
must have constant, reliable power. People who use electric-powered oxygen machines or ventilators require reliable power. 
"Britain's wind farms have stopped working during the cold snap due to lack of wind, it has emerged, as scientists claimed half 
the world's energy could soon be from renewables. The Met Office said there has been an unusually long period of high pressure 
across the UK for the last couple of weeks, causing the cold snap and very little wind". Louise Gray, Wind Energy Supply Dips 
During Cold Snap, TELEGRAPH, Jan 10, 2009, at, available at 
http://www.telegraph.eo.uk/earth/energy/windpower/4208940/Wind·energy-supply-dips·during-cold-snap.html. 
463 Matthew Wald, The Energy Challenge: Wind Energy Bumps Into Power Grid's limits, N.Y. TIMES, Aug. 29, 2008, at Al , 
available at http://www.nytimes.com/2008/08/27 /business/2 7 grid. html? _r= l & pagewanted=print. 
469 Rachel Maddow Show, Barack Obama Talks to Rachel 1\1/addow 5 Days Before Election (MSNBC television broadcast Oct. 
30, 2008), available al http://www.msnbc.msn.com/id/27464980/ . 

, 
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dream of turning Texas into "the Saudi Arabia of wind."470 According to the Department of 
Energy, it would require an additional 12,000 miles of high-voltage transmission lines costing 
$60 billion (undiscounted) to increase the contribution of wind to national electricity production 
to 20 percent by 2030.471 

Wind power thus faces two key problems in increasing its share of electricity generation. 
First, it is unavailable at some times of peak power demand and so requires costly backup 
capacity. Second, current infrastructure is inadequate to support a rapid expansion of wind 
energy generation. Further, as we noted earlier, existing efforts to increase wind feneration 
capacity have run into major hurdles with regulatory laws and NIMBY efforts.

47 
Despite these 

widely known problems, which are never discussed in depth in the green jobs literature, green 
jobs policy proposals propose enormous increases in wind capacity without detailing a strategy 
for how these problems will be solved.473 Green jobs proponents thus exhibit extensive 
technological optimism with respect to wind's prospects. 

2. Solar power 
Solar power is a second favored technology in the green jobs literature. As with wind 

energy, substantial - and largely unacknowledged - hurdles to a significant expansion exist in 
solar electric generation. First, despite decades of effort and high subsidies,

474 
the current 

contribution of solar to meeting the nation's energy needs is only 0.05 percent.
475 

Most of this 
(95 percent) is from solar thermal and hot water production rather than electricity generation. 
The remainder is from solar PY .476 By 2030, the contribution of solar to energy consumption is 
projected by the EIA to rise to just 0.13 percent, with only half of that from solar PY .

477 

Although solar PY is projected to grow faster than other forms of solar energy, current 
technical analyses suggest that the costs of current solar PY installations so far exceed their 
benefits. Indeed, no reasonable valuation of the benefits of greenhouse gas reductions would 
result in positive estimates for the total net benefits from solar PY.478 A comprehensive analysis 
of this issue by Borenstein accounts for the fact that in California and in most U.S. locations, 
solar electric power is produced disproportionately during summer peak demand hours, that is, at 
times when the value of electricity is high. Second, Borenstein considers that energy losses from 
electricity transmission and distribution from PY sources is low because it is primarily generated 
on-site. Despite taking into consideration these factors that favor solar technology, Borenstein 

470 Pickens Set on Turning Texas into Saudi Arabia of Wind, ENVTL. LEADER, July 23, 2008, 
http://www.environmentalleader.com/2008/07/23/pickens-set-on-turning-texas-into-saudi-arabia-of-wind/; see also Pickens Plan: 
The Plan, http://www.pickensplan.com/theplan/ (last visited Feb. 22, 2009) (discussing the "Pickens Plan"). 

471 DOE, 20% WIND, supra note 112, at 95, 98. 

472 See supra note 142. 
473 See supra notes 113-119 and accompanying text. 
414 See supra tbl. I. 
475 ENERGY INFO. ADMIN., supra note 374, at tbls.2 & 17. 

476 Id. at tbl.17. 
477 Id. at tbls. l & 17. 
478 Severin Borenstein, The Market Value and Cost of Solar Photovoltaic Electricity Production (Ctr. for the Study of Energy 
Mkts., Working Paper, Paper No. WP 176, 2008) [hereinafter Borenstein]; Severin Borenstein, Response to Critiques of"The 
Market Value and Cost of Solar Photovoltaic Electricity Production," 
http://faculty.haas.berkeley.edu/borenste/SolarResponse.pdf (last visited Jan. I, 2009) [hereinafter Borenstein, Response). 
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underway to enhance research in nuclear energy and to streamline the process to get the 
approvals for new plants, as they take years to construct.499 

Page 95 

In 2003, a group of experts at MIT issued a major report on addressing greenhouse gases 
and urged that nuclear power generation should be taken seriously as an option.500 The MIT 
Study concluded that, for the foreseeable future, only four major "realistic options" existed for 
reducing carbon dioxide emissions in electricity production, including nuclear. Crucially, the 
authors state that it is not possible to know, looking decades ahead, which strategy is best; rather, 
"it is likely that we shall need all of these options and accordingly it would be a mistake at this 
time to exclude any of these four options from an overall carbon emissions management 
strategy."501 The MIT Study discusses, in depth, the key issues of cost, safety, proliferation, and 
waste. None of the issues involved are simple. 

What the study illustrates is that technology consistently advances and that there are 
strategies to deal with real problems inherent in any complex process. The best technologists 
cannot predict what technology will dominate years from now, as they know technology 
changes. A policy that eliminates major possible options, assuming that the technology we know 
today is what will exist in decades to come, will have us locked into costly, economically 
destructive policies. 

This is not to say that there are not serious technological issues that must be addressed if 
nuclear power use is to be expanded. The crucial point is that the failure of the green jobs and 
green power advocates to deal in a straightforward manner with alternatives such as nuclear 
power indicates a bias. The prospects for technological change should be treated consistently 
across technologies. 

V. Conclusion 

[n]o one knows how much a full-fledged green transition will cost, but needed 
investment will likely be in the hundreds of billions, and possibly trillions, of 
dollars. It is still not clear at this point where such high volumes of investment 
capital will come from, or how it can be generated in a relatively short period of 
time.503 

499 Nat' l Research Council, REVIEW OF DOE'S NUCLEAR ENERGY RESEARCH AND DEVELOPMENT PROGRAM (2008), available at 
http://www.ne.doe.gov/pdfFiles/rpt_NationalAcademiesReviewD0EsNE_RDProgram_2008.pdf. The report notes that the 
federal nuclear energy research budget "had collapsed to $2.2 million" in FY 1998. Id. at 9. It has risen rapidly since, allowing 
further advances in nuclear research. 
500 Deutch & Moniz et al., supra note 488. 
501 Id. , at I (emphasis in original). 
502 See Kate Sheppard, A Green Tinged Stimulus Bill, GRIST (Feb. 12, 2009) available at 
http://gristmiII.grist.org/story /2009/2/ l 2/834 3 9/6486. 
503 UNEP, supra note 5, at 306. 
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The scale of soc ial change that could be imposed is equally immense. To take just one example, 
the worldwide production of cement in 2007 was 2.77 billion metric tons.504 Cement is 
ubiquitous in modern society. Anyone reading this article in a developed country can likely see 
cement from where he or she sits. Yet we are told that "[t]he cement industry will only become 
sustainable if the building industry finds completely new ways to create and use cement or 
eventually figures out how to replace it a ltogether."505 And, as we have described in detail above, 
green jobs advocates propose equally dramatic shifts in energy production technologies, building 
practices, and food production. These calls for dramatic changes in every aspect of modern life 
are wrapped in a new package in the green jobs literature, promising not only a revolution in our 
relationship with the environment but to employ millions in high paying, satisfying jobs. is 
tLW.!:..!l~..Vi.12~~A&~ . these calls for crea~.tQg.Jt.E!W ~ ciety through central planning are as o_ as 
hu~ ine rarJ~rf~t\'(,!~ft~fficenU,ry s~rfflp'ePt~~·e ~ MorRn'' 
uncttl'fffffiff~ts'p}~tf'a.flWormafluh~f s&cimy. " ~ 

-lll't4l<tU~~~~~~ 

Unfortunately, the analysis provided m the green jobs literature is deeply flawed, resting 
on a series of myths about the economy, the environment, and technology. We have explored the 
problems in the green jobs analysis in depth; we now conclude by summarizing the mythologies 
of green jobs in seven myths about green jobs: 

Myth 1: There is such a thing as a "green job. " There is no coherent definition of a green 
job. Green jobs appear to be ones that pay well , are interesting to do, produce products 
that environmental groups prefer, and do so in a unionized workplace. Yet such criteria 
have little to do with the environmental impacts of the jobs. To build a coalition for a far 
reaching transformation of modern society, "green jobs" have become a mechanism to 
deliver something for every member of a real or imagined coalition to buy their support 
for a radical transformation of society. 

Myth 2: Creating green jobs will boost productive employment. Green jobs estimates 
include huge numbers of clerical, bureaucratic, and administrative positions that do not 
produce goods and services for consumption. Simply hiring people to write and enforce 
regulations, fill out forms, and process paperwork is not a recipe for creating wealth. 
Much of the promised boost in green employment turns out to be in non-productive (but 
costly) positions that raise costs for consumers. 

Myth 3: Green jobs forecasts are reliable. The forecasts for green employment 
optimistically predict an employment boom, which is welcome news. Unfortunately, the 
forecasts, which are sometimes amazingly detailed, are unreliable because they are based 
on questionable estimates by interest groups of tiny base numbers in employment, 
extrapolation of growth rates from those small base numbers, and a pervasive, biased, and 
highly selective optimism about which technologies will improve. Moreover, the 
estimates use a technique (input-output analysis) that is inappropriate to the conditions of 
technological change presumed by the green jobs literature itse lf. This yields seemingly 
precise estimates that give the illusion of scientific reliability to numbers that are simply 
the result of the assumptions made to begin the analysis. 

Myth 4.~ -&JJ/lJ.'O&P~~~Ji-_Greenjobs estimates~ .• ¥JJW1Y 
~4P..illi9£9 f~i:i.d"pl~<\§fill~ a;w,Wi~-;P~2"'e~ill,Q,~~~~!,~~ t.t1e green jobs 
model is built on promoting inefficient use of labor, favoring technologie~ ecause they 
employ large numbers rather than because they make use of labor efficiently. In a 

so4 U.S. Geological Survey, C EMENT STATISTICS (2008), available at http://minerals.usgs.gov/ds/2005/ 140/cement.pdf. 

sos UNEP, supra note 5, at 203 . 
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competitive market, factors of production, including labor, earn a return based on 
productivity. By focusing on low labor productivity jobs, the green jobs literature dooms 
employees to low wages in a shrinking economy. Economic growth cannot be ordered by 
Congress or by the U.N. Interference in the economy by restricting successful 
technologies in favor of speculative technologies favored by special interests will 
generate stagnation. 

Myth 5: The world economy can be remade based on local production and reduced 
consumption without dramatically decreasing human welfare. The green jobs literature 
rejects the benefits of trade, ignores opportunity costs, and fails to include consumer 
surplus in welfare calculations to promote its vision. This is a recipe for an economic 
disaster, not an ecotopia. The twentieth century saw many experiments in creating 
societies that did not engage in trade and did not value personal welfare. The economic 
and human disasters that resulted should have conclusively settled the question of 
whether nations can withdraw into autarky. The global integration of wind turbine 
production, for example, illustrates that even green technology is not immune from 
economic reality. 

Myth 6: Mandates are a substitute for markets. ~~s r,<?_Eonen.ts ~ssume !hat the)' 
£.~~q£~~~~tJng referred e o u 1~~~~~ 
~hesame'as'tne"n"s'fTh'ffll mar e mcen 1v·es. . ere is powerful evidence that 
market incentives induce the resource conservation that green jobs advocates purport to 
desire. The cost of energy is a major incentive to redesign production processes and 
products to use less energy. People do not want energy; they want the benefits of energy. 
Those who can deliver more desired goods and services by reducing the energy cost of 
production will be rewarded. There is no little evidence that successful command and 
control regimes accomplishing conservation. 

Myth 7: ~~'lflil)-~/J: · .. c· . . · . • e .fi ~· o ies · 
-~~~l.t~ lf~~q~jfi,; . . s . .• . e ~~ 
""'fneseproblems are documented 111 readtly available technical literatures, Sutresoffimy 

ignored in the green jobs reports. At the same time, existing technologies that fail to meet 
the green jobs proponents political criteria are simply rejected out of hand. This selective 
technological optimism/pessimism is not a sufficient basis for remaking society to fit the 
dream of planners, politicians, patricians, or plutocrats who want others to live lives they 
think other people should be forced to lead. 

To attempt to transform modern society on the scale proposed by even the most modest 
bits of the green jobs literature, such as the Conference of Mayors report, is an effort of 
staggering complexity and scale. To do so based on the combination of wishful thinking and bad 
economics embodied in the green jobs literature would be the height of irresponsibility. We have 
no doubt that there will be significant opportunities to develop new energy sources, new 
industries, and new jobs in the future. Just as has been true for all of human history thus far, we 
are equally confident that a market-based discovery process will do a far better job of developing 
those energy sources, industries, and jobs than could a series of mandates based on imperfect 
information. 

t • 
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If that is taken as working assumption, what practical guidelines can be extrapolated from 

such principles to ass ist governments in the determination of criteria for approving I WT license 

app lications? 

In this regard three emerging legal doctrines may be drawn upon for assistance. These 

have roots in common law and in international law. They appear to be highly relevant to how we 

might usefully think about how IWT proposals can be fairly evaluated and judged. One doctrine 

- the Precautionary Principle .:_ has been applied in an administrative law context in Canada 

already. The other two - the Neighbour Principle and the Least Impactful Means Test - remain 

to be fully articulated as such in an administrative law context but their emerging shape can be 

nonetheless discerned from recent cases. 

These three doctrines are "before the fact'· tools in that they are used to prevent harm 

from occurring in the fi rst place. 

A fo urth doctrine - the polluter pay principle - is an "after the fact" financial 

compensation tool that has long legal roots in all common law jurisdictions. 

1. The Precautionwy Principle 

Imported into Canadian law via the Supreme Court case of Spraytech v. Hudson (Town) 

(2001] 2 S.C.R. 241 from international law where it was originally approved by Canada in The 

Bergen Declaration of 1990. Subsequently this doctrine has been embedded in several pieces of 

Canadian legislation including the Oceans Act, S.C. 1996, c. 31, Preamble (para.6); Canadian 

Environmental Protection Act, 1999, S.C. 1999, c. 33, s. 2(l)(a); Endangered Species Act, S.N.S. 

1998, c. 11, ss. 2(1)(h) and 11(1). 

It means: when scientific evidence concerning the harm potential of a given industria l 

activity leaves room for doubt, that acti vity should not be undertaken. Proposed mitigating 

measures are not an adequate response, because if you do not know the nature or degree of risk 

you cannot prepare for its eventuation. 

Some doubt surrounds the standard of care required by this principle. E.g. how much 

harm could or should be reasonably foreseen if a risk eventuates? How big must the risk be to 

activate the principle? Cun-ently this principle is being tested in Ontario's legal and quasi-legal 

systems as it may be app lied to IWT licensing. Such testing is likely to go on for some time. A 

recun-ent issue appears to be the extent to which the Precautionary Principle that may be 

12 



This means that they should be aware of not on ly the commercial and business interests 

of neighbours but a lso of the ir reasonable soc ial expectations of privacy, freedom from nuisance 

and enjoyment of property. These are all ··legitimate .. interests. 

It can be seen that all three doctrines above are allied to the Rawlsian concept of fa irness 

as the recognition and reasonable accommodation of the leg itimate interests cla ims and rights of 

others. 

Indeed it is this very concept of fairness that has the potential to unite the three doctrines 

into a coherent jur isprudence of social and environmental stewardship. 

4. The Polluter Pay Principle 

This well established common law principle is evident from many Canadian cases 

including the Supreme Court case of St. Lawrence Cement Inc. v. Barrette [2008] SCC 64, and 

Smith v. Inco (20 I 0) ONSC 3790 (CanLII). It is also enshrined in various forms of legislation. 

It means that when an industrial operator is found to have caused loss to its neighbours it 

must compensate them for such loss regard less of whether there was neg I igence or not. This 

strict liability rule (a feature in many common law jurisdictions) has most recent ly been appl ied 

in a class action suit involving nickel contamination. The impact zone within which such losses 

will be considered varies from case to case. 

Essentially the po lluter pay principle is a generic way of describing a class of private civil 

remedies that includes nuisance, trespass and negligence. These are legal tools that are used in 

most cases after damage has been done except where injunctions and other interlocutory 

measures are used to stop harmful actions before they begin or while they are in progress. They 

really represent the failure of prevention. 

Conclusion 

A public health ethics analysis of how IWTs should be licensed and installed if the health 

of the few is to be balanced with, traded off or sacrificed for the health of the many, leads to the 

conclusion that the present methods of proposal evaluation need to be critically reviewed. 
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The only type of test that present methods would easily pass is "strong paternalism" - the 

argument that the State knows best. But this justification for public health measures enjoys little 

support in a free and democratic society. 

With regard to the broader issue of governmental leg itimacy and IWTs we are confronted 

with an even more profound problem. State act ions that do not enjoy the active consent of the 

people - particularly of those whose health may be adverse ly affected by IWTs - are 

fundamentally suspect. 

Administrative law systems which stray from the pr inciples of natural justice held to 

underl ie them are also suspect because such departures are in conflict w ith the Rule of Law. 

Unfortunately we do not find ourse lves in this situation as a result of any one remediable 

action or default on the pait of government but rather as a result of a gradual erosion of our 

collective capacity to hold government accountable. 

IWT licensing procedures in whatever jurisdiction are a bellwether of the fate of 

democracy itself and therefore should be closely examined against the criteria suggested in this 

article, and in particular against the criterion of procedural fairness and active consent advocated 

by Rawls. 

Several tools present themse lves as proactive means of addressing perce ived threats to 

procedural fairness and active consent: the Precautionary Principle, the Least lmpactful Means 

Test (supported by the more genera l jurisprudence of the Propoitionality Test) and the 

Ne ighbour Principle (drawn from the more specific requirements of the Social Impact Zone 

Test). 

Converted into criteria for evaluation of IWT license app lications these principles and 

tests represent a formidable array of protections against arbitrary governmental action. That said, 

conversion into practical evaluative too ls will require creative thinking and benign intent if we 

are to emerge with a more robust spine to our system of governance and administrative law. 
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A Small Sample of Wind Turbine Setback Distances from Dwellings 

County, State and National Laws 

Jurisdiction 

Netherlands 

Umatilla County Oregon 

Coconino Couty AZe,t,g 

Caratunk, ME d 

Peru ME' 

Victoria Australia 

United Kingdom 

New South Wales Australia 

Fayette County PA 

Mason County KY 

Trempeleau County WI 

Sumner ME 

Germany' 

Rumford ME 

Vermillion County Wi" 

Holland 

Spain, Valencia 

Halifax Nova Scotia 

Australia (3 provences) 

Riverside, CA 

Claybanks Mia,c,t 

Laramie County Way 

Town of Union Wlc 

Whitley County Ml 

Goodhue County MN" 

Cape Vincent Nv' 

Alabama• 

Quebec Canada 

Wisconsin PUCb 

Scientific recommendations 

National Research Council Recommendation 

UK Noise Association 
French Natl Academy of Medicine 

•Asa function of rotor diameter 
0 As a function of tower height 

Setback in Feet 

Distance required to ensure 40dB or less at structure 

10,560 

10,560 

7,920 

7,920 

6,570 

6,570 
6,570 

6,000 

5,280 

5,280 
5,280 

4,900 
4,000 

3,600 

3,300 

3,300 
3,300 
3,280 
3,000 

3,000 

2,900 

2,650 
2,640 

2,640 

2,640 

2,625 
2,500 

1,800 

2,640 
5,280 
4,925 

c Also includes a sound restriction in conjunction with setback 

d measured from property line 

e Consent and property value guarantee also req'd 

t Property Value Guarantee also required 

g Transponder activated lighting required 
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Wind Ordinance Debate: The 1,000-foot Set-Back Standard 
(Are environmentalists underregulating themselves?) 
l~y f"t1r!y r!rn1i11x -- f111111111y .:!.J, ~OL: 
Editor Note: Environmentalists like regulation except when it comes to 'green' energy. Ib.i.s.aosLasks· IO(ha( 
js_t}JrJ..gLawi1J,Cf. acc_E J}J~_Q£J~,._ot-t./J ~ th ouSEad;.taoL1LoLuntat;y,,.Qce inance,,lla~ed onZJ 
In Indiana and elsewhere, many counties are falling all over themselves to adopt the so-called "1,000-foot 
voluntary industry setback" between large wind turbines and residences. 1 In some states, it has become 
part of "model" wind ordinances created by wind developers and energy agencies. 
This buffer zone (who said these structures were environmental?) is starkly smaller than those mandated in 
several countries widely touted by industry proponents as wind "success" stories. In De.n r ,,.ior...example, 
the setback is four times total turbipe,.he.jght (or about 2,000 feet for a large turbine), along with buLlt-io 
mechanism for compensating abuttersJQJ:.cl?.C.Q.Qe.cty.;,yaiueJo.ss.§.§. 
In HoUand.jt js L km,,(3.,280 ttl . $3ermany's noise-based setback ranges up to a flcJll 01.lte..(..1 6 km).:. 

· Dozens of jJJi;jsdLctlons scattered ar uod tli:O:s ... ap_cLC..an.ada have also adopted larger setbacks, often in 
the 1 

- to 2-mile range from abutting residences. All of these larger setbacks arej n line with wl:lat Ls ... 
r.ecommended by man1- indepe .en sc1en 1f1c bo.dies med.Lcakw tl:lorities, a d acoustical engineers. 2 

With so many localities aaopting the much smaller 1,000-foot distance as a de facto setback, however
seemingly with little public discussion- a reasonable person would expect to find reams of scientific and 
legal information to back it up. 
Conflicting Evidence 
But despite a concerted and sustained research effort by myself and others, finding a straightforward 
explanation published by any government agency (or the wind industry) documenting the origin and 
technical rationale for such a small setback has proven extraordinarily elusive. 
Instead, what one finds is a remarkably opaque policy-making process wherein any scientific studies 
reviewed or substantive deliberations that may have occurred are not readily evident from the sparse 
number of documents publicly available. This post is a progress report, summarizing my attempts to 
uncover the origin and basis of this setback. 
Midwestern States 
The first place I turned for an explanation is the Indiana Office of Energy Development (OED), the 
clearinghouse for state energy policy. The OED wind energy website contained no documents of the state's 
own making even mentioning things like "model wind ordinance" or "setbacks," but it did turn up copies of 
wind ordinances from fifteen Indiana counties. 3 

Nearly ._e\le~y. o.pe of these couoti§iS has adopted a ~:i-il.OGAo s.etbackJ ro oc f)ieEI structur.e~. ut AEm 

provides any discussion, or even a hio.Lol ac.comQs11~ing regulatory language of w J his distance was 
.,&bosen. A fuFtlier search turned up several in-state news repo s Ha mentioned the term ·'voluntary industry 
setback," but they offered nothing about its origin. 
Visits to the websites of energy-related agencies in other Midwestern states also shed no light on the origin 
of "1,000 feet," though it did appear in both the 2003 and 2007 versions of the Wisconsin Draft Model Wind 
Ordinance,4 which was subsequently taken down from the Wisconsin Public Service Commission website. 
One 2009 news article from Wisconsin offered some interesting insight, however: when questioned by wind 
farm neighbors affected by noise and shadow flicker about the 1,000-foot setback in use at that time, a 
spokeswoman from the Wisconsin £.ublic.Seryice Commission was guated a say.lo._g: "We didn't come up 
with that number. It is no SG-1:fill.!JiLem.ent. " -
Tb_at left local res1 ents wondering, "if the PSC didn't come up with it, who did? And who decided it was 

.. safe~·.
California 
Since my efforts to find a state agency in the Midwest who could speak to the source of the 1,000-foot 
setback were not bearing fruit , I next looked to the state that is widely viewed as being the epicenter of all 
things renewable-California- which has had some three decades of experience with large wind turbines. 
There, the wind industry's preferred setback had for years been 1.1 to 1.5 times the height of the turbine 
including the blade, measured to the nearest property line and based on the fall zone of the tower.5 

Variations on this theme persisted over the years , with setbacks ranging up to three-to-four times turbine 
height. 
A study published in 2006 for the California Energy Commission summarized the history of setback 
requirements in the state and attempted to quantify setback distances for debris throw (that is, the radius 



measured from the turbine base which could potentially be impacted by fragments of blades and other 
debris resulting from the breakup of a turbine in high winds). 
This study looked solely at public safety resulting from debris throw, and did not attempt to examine noise or 
other setback issues. The authors came up with a setback distance somewhat less than 1,000 feet, while 
acknowledging that the result is contingent upon the assumptions made. 
Using a slightly different set of assumptions, for example,.pl1.Y.siGj$! Terry Matilsky Qf Hutgern. U9i.'Le_c,sijy 
presents a convincing mechanical analY.sis indicating that a 1 700-foot setback is needed to rotect abutters 
from both debris and ice throw, a num er mirrored by real-world debris-throw experience. 
lnterestingly,""fhe Cal ifo"rn1a study reported (p. 13) that, of the several counties which had existing fixed 
setbacks of 1,000 feet or le one set forth any technical explanation for the setbacks. T e re ort also 
observed that the auth o e set mo ase 'w, klstr,¥ i;>..eogle" or "ad-hoc 
QUO ic in us ry_grou12s" and generally noted the difficulty of both obtaining published rationales for the 

.,.setbacks, and of relating tne statutory setbacks to known or calculated debris-throw distances for the 
specific turbine models involved. 
Like its Midwestern.counterparts, the information from the State of California ultimately didn't answer the 
question at hand, nor was any official government entity evidently willing to publicly justify the "1,000 foot 
setback" based on empirical evidence-an unsatisfactory result from the perspective of science, which 
deals in hard numbers and measurable, repeatable outcomes, and certainly not commensurate with the 
apparent zeal with which this and similarly small setback distances have been adopted by so many local 
and state governments. 
Further, the a ecdotal evidence from both Wisconsin ("we didn't come ui:2 with that number") and California 
("wind industry 12eoi::,le") i::,ointed towardsJ llerwind i s s e liRel source. And w o oetter to speal< to 

'1:nis quest1ontnan tile manufacturers of large wind turbines! Yet, what I found there scarcely brought clarity, 
and left me even more skeptical. 
Wind Company Recommendations 
Vestas, for example, the Danish company and o d leader in wind turbine manufacturin ,..bad tl:1is tQ...§ID' to 
its own staff in the 2007 Mechanical Operating and Maintenance anua or I s O ur ine: "Do ooLstay 
witl)jn_JI radius of 400.me~(J., •• 3.QDJ,e.e.t)Jrom the turbine unless it is necessary." 
It also went on to say" al{e su e that children do not sta bY, or lay: near the turbine" (contrary to the 
setbacks in question, which may place ousefio as with children well within t at range). 
General Elec ric, the largest domestic turbine manufacturer, J}as,EefusedJ o. siteJ o_w2ers that do not meet 

ei ow · · _ _u ublished standards (1 .5 times hub heigh + roto dia . ete for ice throw, or about.:J.a 
.t.eet.fo.[.li 350-foot turbine wil a 300-foot rotor. 
Finally, the large G_ermanJ urbine manufacturer RETEXO recommends setb cks_of 2-km (6.,562 feet) from 
its turbine hub, citing both safety and noise considerations. 
Wind Trade Group Recommendations 
Industry trade groups mostly lack such specificity when it comes to setbacks. the National Wind 
Coordinating Committee 's 1998 Permitting and Siting Guide, 6 for example, suggests that setbacks of 
J+Q.-00 feJ~,Uo one-half mile W Y~ eededxfoli Aojs~ mitigatior,i; however, the 2002 version of the guide, as 
well as several newer NVVCC publications on siting issues, are silent on setback distances, nor do they 
discuss the underlying technical basis for specific setback distances, instead relying on malleable terms like 
"appropriate setbacks" without defining what they are. 
The current siting handbook published by the American Wind Energy Association (AWEA), the principal 
U.S. industry trade group and lobbying organization, provides no specific guidance on setbacks, only that 
developers need to ascertain if local setback ordinances exist. 
Wind Powering America's "Wind Energy Guide for County Commissioners" also does not mention any 
specific setback distance. Statementsxgreviously ati.dbu ed to tbe AWEA. website 7 h v suggeste setbacks 
Q.f-1,600 to~ . .467 feel(mai.QJy..,related to nois2t, a range that implicitly suggests that local considerations 
should be taken into account and that one size setback does not fit all situations. 
Visits to the websites of several domestic wind developers also failed to find any mention of a "voluntary 
1,000 foot setback." More typical are misleading statements like "An operating wind farm at a distance of 
1,000 ft. is no noisier than a kitchen refrigerator" and "Regulatory agencies agree that 50 decibels at 
approximately 1,000 ft. present no sound issues for residents." 8 Based on my research, it seems rather 
disingenuous to say regulatory agencies "agree" when they are essentially silent on the merits of the issue. 
My inability to find a clear, scientific explanation for the "1000-foot setback" at any of the above sources 
finally led me to start looking at local wind ordinances from around the country and world , with the idea that 
someone, somewhere had already done the work of ferreting out the origins of "1,000 feet." But like the 

r 



Indiana county ordinances, most local ordinances are just that, an ordinance, without any underlying 
technical background to accompany it, or at least not that is posted on a readily available webpage. And 
most county officials in Indiana typically will tell you that they simply followed another county's ordinance 
with little modification. 
But a few localities did compile background information in support of their ordinances, and conveniently 
made it available in the form of online reports and outlines. Of these, the 2008 Setback Recommendations 
Report for the Town of Union9 (Rock County, Wisconsin) is one of the most comprehensive in regards to 
presenting a wide range of setback distances from around the world, and discussing their underlying 
technical basis (see pp. 97-105). 
In this process, the town's Large Wind Turbine Citizen's Committee made a concerted effort to determine 
the basis for the 1000-foot setback used in Wisconsin's 2003 and 2007 model wind ordinances, culminating 
in the filing of two freedom of information requests to the state agencies that created the ordinance (see pp. 
125-199). 
No direct answer was given by the agency to support the technical basis of the setback, only incomplete 
minutes of meetings from 1995-2001, from which it can be inferred that a Y.ers re resenting Florida Power 

.§JdgbL(aka,; t;te~ " a major wind developer in Wisconsin and elsewhere, incluaing alifornia":'"'arodna
the time all these "1,000-foot" setback ordinances were developed) may have written that part of the 
Wisconsin mo.del ordil"lanc_e. -
'j<jo direct answer was given by the responding agency to support the technical basis of the setback, only 
what appear to be incomplete minutes 10 of meetings from 1995-2001, from which it cap be inferced that 
law.,y,W regr.esenting utilitY. companies witb ge,o_diQ ind rojects were activelY. involved in the rocess and 
t'U§y,,have written that ~art of the Wiscopsip mocLeLoLdinance,. Fiis inference was confirmed in a etter from 
the Chair of the Town of Onion Planning and Zoning Committee, describing this process to his state senator, 
and from which the following is excerpted: 
The Committee sought to learn the basis for the PSC recommendation and required a Freedom of 
Information request to learn that there was no rationale for the '1,000 foot setback-that the distance had 
been provided by a Florida utility. 
Some Observations ... and Many Unanswered Questions 
The results of my efforts to date can thus be summarized by the following observations. 
First, it is extremely difficult to find any publicly available information from state agencies or the wind energy 
industry that directly addresses the scientific basis for adopting "1000 feet" or similarly small distances as 
the de facto setback between wind turbines and residences (or any other kind of occupied premise, 
including public open space). 
The vast majority of county ordinances posted on the Internet, and particularly those that mandate such 
small setbacks, lack any published rationale explaining why a particular setback was established. This 
seems to be a major regulatory disconnect in view of the apparent zeal with which a considerable number of 
counties, and some state model wind ordinances, are adopting a 1,000-foot setback. 
Second, the relatil.Lel fre§l ent use of ;3. j ,000-fooLsetback ag ears to result not from a confluence of 
independent studies or literature reviews, but rather from tfie common (ana readilt admitted) practice of one 
jurisdiction sim I "clooiqg" aootbe 's ordioance wjth little deli5ecatioo oc..moaificatio11~ ndeecl, otner Hian t 
Cal ifornia debris-throw study, I foun no scienfific studies, or recommendations from independent authorities 
or wind turbine manufacturers, that supported a setback as small as 1,000 feet-and the California study 
pointed out that 1,000-foot setbacks were in use years before the study itself was commissioned, and could 
find no technical basis for them. 
Sirogl ado tin a setba ordi ance because someone else did too does oot cons it s_eLentifiG:basis fo~ 
thaLse b ek,-::13.ut it dee&teo~ t in aifreei tient e~e i i n of tbat distance, both among zoning officials 

~ nd the_!ILedia leading to a perception that it is some kind of "standard" basea on empirical evi ence. 
Tfi7ra, rt tfiere is a consensus among inde endent authorities, it is towards much greater setbacks, 
measurea IJJ..D.Jifes or ilome ers, no eet. Tne sam pa ern seems to be the case witfi junsaictio s that 
'ffavetaKeiltfie time o research tlie topic nd reach their own independent conclusions. 
Setback distances of 2 500 feet oc more are iocreasinglY. common among such jurisdictions, with some 
recently aaopted ordinances specifying as much as 2 km (3 ;Xus ralian provinces) tor2 mites (an Oregon 

_coupty1)_1.hus, there is quite a sharp contrast between the "voluntary 1000-foot industry setback" ancrtl1e 
kinds of distances these other entities are adopting or recommending. 
These contradictions present a number of troubling questions. 
Does the 1,000-foot setback have any basis in science? Or is it fil!llply: ao artifact of wind indust[_y_ 
expedi,fil).ce? The anecdotal evidence certainly suggests the latter is the case, as there is little doubt from 



either the Wisconsin or California experiences that industry representatives and lobbyists, including those 
with projects in the pipeline, played the major role in formulating those ordinances. 
The quote from the Town of Union letter indicates that 1000 feet was simply pulled out of a hat. And, if 1,000 
feet does have a justifiable basis in science and legal theory, why aren't government agencies and wind 
proponents extolling it? Where are the studies and the independent peer review process showing that a 
setback of 1,000 feet adeguatelt remu]:e:s:toe hamaoj)ealfO:au§:safeffissues associateaJ&itliicvIT.S!; 
3ebris tfirow, noise, shadowJ licl$.er,.an.d,.other: welL,d_o..Q...umesteGhside,effects oU ar_ge_wlodJ utbines? 
The ffiousands of reports of such issues from around the world from people who live in such proxim1 y to 
wind plants can't all be psychosomatic machinations of people ideologically opposed to wind installations: 
more than a few are from people who are hosting turbines and receiving significant lease payments. 
Perhaps most importantly, wh)I, are the small setbacks promoted by many U.S. wind develo ers so at odds 
with the much larger setbacks recommenoeo 5y various in epe11clen oclies an experts wfio ave no stake in th1screB'ate?,,-,;;;;_ _________ ~ ____ _;,_ _______ ~--------

Conc usron. ~re Renewable Energy Advocates Underregulating Themselves? 
I can think of one explanation: the production tax credit, the primary Federal incentive to the wind industry, 
which has existed for decades, and whose value as a tax-avoidance vehicle is exquisitely dependent on 
producing the maximum number of kWh from any given wind project. It is not hard to imagine the structure 
of this tax-avoidance vehicle creating an intense need in this heavily subsidy-dependent industry to 
maximize the density of turbines in a given wind project, a goal that is greatly impeded by more protective 
setback regulations. 
And, it is clearly much easier to achieve this goal when the developer can begin the local siting discussion 
with a lax setback requirement as the baseline. Along with terms like "voluntary industry setback," this helps 
create the illusion for local officials and the public that 1,000 feet is an authoritative, widely accepted 
standard that is protective of the community, when in fact, there is little hard evidence standing behind it. 
ENDNOTES 
1. Although it is the most common distance in Indiana, 1,000 feet is just one of several arbitrary and 
unreasonably low setback distances in use in the Midwest, such as Wisconsin's current 1,250 feet and 
Ohio's vanishingly small 750 feet. "Voluntary industry setback" or similar descriptors, typically offered up by 
wind developers and compliant extension agents in an attempt to pacify the natives, appear regularly in 
various media accounts and pro-wind presentations. Here is one of many examples: "Let Science be the 
Guide for Whitley Wind-farm Law," The Fort Wayne Journal Gazette, Jan. 26, 2011, page 6A. 
2. l=he-NationaLB.esearch Council (1/2 mile or more), ,Ec_eu ch National Academy of Medicine (1 .5 km), and 

Jbe UK Noise Association (1 mile) are just a small sampling of many such recommenaations. ... 
3. Wind ordinances from 15 Indiana counties can be found here. They are virtual clones of one another, 
suggesting that little or no independent research or critical thinking was involved in their creation. 
4. None of these early setbacks take noise or ice/debris throw into account. Most of the early California wind 
farms were constructed in remote, largely uninhabited areas like Altamont Pass, and the main concern with 
setbacks was preventing turbines from falling on or interfering with adjacent turbines via the so-called "wake 
effect"6 

5. Wind Turbine Breaks Up in Storm, Throws Debris 500 meters (1,650 feet)) http: //www.wind
watch.org/video-turbinecollapses. php 
6. The 1998 guide was superceded by the 2002 edition and is no longer available at the NWCC website. 
The list of currently available NWCC siting documents is available here. 
7. The refrigerator analogy is an oft-cited claim by wind developers 17

, but like "1,000 feet", pinning down its 
origin and scientific basis is an extremely slippery business. Try Googling the statement. Or save yourself a 
lot of time and see what someone else discovered who did just that, here . References to this or similar 
statements (with widely varying distances) can be found at literally hundreds of Internet sites, one of the 
most instructive being th is video. 
8. "Wind Capital Group claims its turbines don't make any more noise than a home refrigerator, but KQ2 
returned three different times over the span of a week, and we heard a much different story. The sound was 
the roar of the turbines filling the air, making Charlie 's property sound more like an airport than a horse 
farm". 
- Channel KQ2 in St. Joe, Missouri reports on a wind farm operating adjacent to Charlie Porter's horse farm, 
February 17, 2009 http://stjoechannel. com/index.php. 
9. The Town of Union's final wind siting committee report and large wind ordinance can both be downloaded 
here. 



10. In addition to demonstrating the l.j.Qjguitous 12resence of FP&L attornexs ijs. p,articieants in the Wisconsin 
.Winclao.weL Siting Collaborative- the committee cnarged with developing the model ordinance and its 
attendant guidelines-a carefulreading of the meeting minutes reveals a number of other irregularities and 
<jj§__gepancies. l.\mong them are mi ov.erwhelmingly iroidustfy'.-domio Jed comP,ositio fat times_tbere we~ no 
[eQLesentatives~ ujsjde of ·Qdustr;y utilities,><and prn-wind..ag.en.cjas},.failure to incorporate substantive 
changes into drafts, at least one discussion of a "FP&L project" outs ide of official meeting minutes, and a 
strong tendency to quickly squelch counties that were going off the pro-wind reservation while the model 
ordinance was being developed. 

Tony Fleming is a professional geologist from Indiana and long-time student of the energy industry. His 
primary areas of professional interest include glacial geology, geophysics, ground water, and the geo
ecology of wetlands and natural areas. He received graduate degrees in Geology & Geophysics and in 
Water Resources Management from the University of Wisconsin, and a BS in Geology from Beloit College. 
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Introduction 

The generation o f electrical energy from w ind, or wind energy, is a priority for the United 
States and the state of Minnesota. At the national leve l, the United States Department of Energy 
has published a report called 20% Wind Energy by 2030, created tax credit breaks for developing 
and using renewable energy, and funded wind energy research and development. 1 However, 
there is no federal renewable portfolio standard requiring that increased amounts of the United 
States' energy come from renewable energy sources, although thirty of the fifty states have such 
a standard. 2 Minnesota's renewable energy objective calls for 25% of the state's electrical energy 
to come from renewable sources including wind energy by 2025 . 3 

While many people support wind energy, some have become concerned about possible 
impacts to their quality of life due to wind turbines, including noise, shadow flicker, and visual 
impacts, especially when they believe a wind turbine may be placed too close to their home. 
There is no worldwide agreement on appropriate wind turbine setback distances from homes; in 
fact, there is very limited awareness of wind turbine setbacks in other countries, or why a 
particular setback distance or limit was chosen . This report attempts to identify and clarify 
existing governmental requirements and recommendations regard ing wind turbine setbacks from 
residences. It also attempts to identify the rationale behind current policies and whether or not 
the policies are based on public opinion or research. This report does not argue in favor of or 
against wind power, nor does it identify a best setback distance or measure. The goal of this 
report is to provide a resource of existing policies and recommendations regarding setbacks from 
residences in major wind energy-producing countries besides the United States. 

Method 

For this report, a variety of profess ionals working on renewable energy issues within 
national and regional governments, wind energy associations, wind energy development 
companies, and other areas were contacted by email. The email re uested information re arding 
wind energy policies and recommendations about wind tur me se ac s noise, s a ow 1c er, 
an o e e concerns. transcnp o a as1c ema1 1s me u e in Appen 1x . 1s 
persons wh'&'rt'sponcFea, :;d their positions, is included in Appendix B. The information gathered 
from these responses was suppl emented by extensive examination o f government websites, 
documents, guidelines, and policies. Google translate was used to trans late documents, policies, 

1 U.S. Department of Energy. (2008). 20% wind energy by 2030. Retrieved from 
http://www l.eere.energy.gov/windandhydro/wind 2030.html 

2 North Carolina Solar Center, & the Interstate Renewable Energy Council (!REC). (20 11 ). DSIRE: Database of 
state incentives for renewables and efficiency: Federal incentives/policies for renewables and efficiency: 
Financial incentives. Retrieved from http://www.dsireusa.org/incentives/index.cfm?state=us 

3 State of Minnesota Office of Revisor of Statutes. Minnesota statues 2007: Chapter 216B. l 691: Public Utilities: 
Renewable energy objectives. Retrieved from 
https://www.revisor.mn.gov/bin/getpub. php?pubtype=stat chap& year=current&chapter=216b#stat.2 l 6B .1 
691.0 
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and websites not available in English. As translation services are not entirely accurate, 
misinterpretations may have resulted in inaccuracies. However, as a large percentage of this 
information came from experts on their countries' wind energy policies, and care was taken in 
reading translated documents, this document is believed to be accurate. 

Countries were chosen based on their existing onshore wind energy capacity in 2010. The 
top 15 wind energy producers in 2010 were China, USA, Germany, Spain, India, Italy, France, 
United Kingdom, Canada, Denmark, Portugal, Japan, the Netherlands, Sweden, Australia, and 
Ireland. The wind energy capacities of these countries are shown in Figure 1. Because of 
language translation difficulties, China, India, and Japan were not included in this report. 
Additionally, U .S. federal and state wind siting policies were not included as the aim of this 
report was to examine and summarize recommendations and policies in major wind energy 
producing countries outside the U. S. * The other top 15 countries are included in this report, 
along with the European Union and New Zealand due to references to their policies in other 
documents. New Zealand 's wind energy capacity is also included in Figure 1. 

In this document, a setback or setback distance refers to the distance between a wind 
turbine and a residence or residential area. A noise limit refers to the maximum acceptable level 
of noise at a residence. Shadow flicker refers to the effect when the sun is behind rotating turbine 
blades and produces an intermittent shadow. In this document, a requirement or guideline for 
setback distances refers specifically to policies or recommendations regarding distances in terms 
of a unit of length or a multiplication of a turbine section (i .e. four times the height), not noise or 
shadow flicker requirements or guidelines. It is acknowledged that noise limits and shadow 
flicker policies are used to determine wind turbine setback distances, but because there are many 
countries that have a setback distance, a noise limit, and a shadow flicker limit these terms will 
be kept separate. Additionally, many wind energy professionals responded that their country did 
not have wind turbine setbacks but had noise limits or standards, so these terms are kept separate 
in this report. Wind energy terms and noise terms are listed in Appendices C and D, respectively. 
The policies and recommendations included in this report generally do not apply to small wind 
energy turbines that produce less than 100 kilowatts of energy. 

*Policies in the USA are not covered in this report as they will be published separately in the fall of 2011 by the 
NARUC. 
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designed to meet the nighttime noise levels recommended by the World Health Organization. 108 

Based on scientific studies, these noise limits are believed adequate to avoid any possible effects 
to health or quality of life. 

In New Zealand, local government councils are required to have a local planning 
document for land development; however, these documents are not required to include wind 
energy development. 106 One local council has proposed a large setback requirement for wind 
turbines, but as it is not based on scientific data it is being contested. All wind facilities must 
secure approval based on a Resource Management Act and be consented to by the Environmental 
Court before development. The New Zealand Wind Energy Association is currently working on 
best practices for wind facility development, but this document has not been published as of 
yet. '06 

Discussion and Conclusion 
Very few countries have mandatory wind turbine setback distances between wind 

turbines and homes. Instead of set wind turbine setback distances, ,1;ua.1J..¥zcguntries res utate how 
close witldJurbjneSJ:na.¥..be located to resideJlf-SSJhr.Q.Ug;h,n.oise limits or s~1pw flicker limits2'." 
Some countries have requirements for wind turbine setback distances, noise limits, and shadow 
flicker limits, while other countries may require noise limits but recommend setback distances. It 
appears that noise limits are usually re9uirements, but shadow flicker limits and setback 
distances are more commonly recomme'ifdirt1ons. ~any countries leave wind turbine noise 
regulation, setback distance determination, and sitin to the states rovinces, or local 
governments. Most of these countries provide guidelines fort eir state an o a ernments, 
but local gov~rnments often create their own regulations or recommendations for wind turbine 
setback distances instead of or in addition to national recommendations . 

In general, wind turbine setback distances appear to be fairly similar across countries and 
regions. Figure 2 demonstrates wind turbine setback distances in countries or regions that have 
established required or recommended setback distances from residences. As some countries have 
different setback distances based on the number of residences, size or number of wind turbines, 
and other factors, Figure 2 shows the lower and upper setback distance for each area, with the 
blue bars representing the lowest setback distances, and the blue plus the green bars representing 
the highest setback distances. Of course, developers may choose to locate their wind turbines 
farther from homes than the setback distances identified by the governments, as these setbacks 
are the minimum distance a wind turbine can be placed from a residence. 

e erall , the more residences and wind turbines, the greater the re uired or 
recomm e i , · ome coun nes or regions on y a one set ac a1stance rather 
than a range of distances, as demonstrated by the countries with no green bar in Figure 2. For 
S2iuntries witlµe,gY,U;ed or recommended wind turbiru<;t~ ~k.di>'iffl,e21-+~~~ 
setback distance · s · 1 meters 1,542 and the average upper set ac 

1stance is approximate! Q ete 2 is is demonstrated in Figure 2, with the 
majority of setback distances The major exception is the 

108 World Health Organization: Regional Office for Europe.(2011). Noise: Facts and figures. Retrieved from 
http://www. e uro. who.int/ en/what-we-do/health-topics/ envi ronrnent-and-hea I th/noise/ facts-and-figures 
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,upper setback distance for Ss::.o.tla.nd.at.2.Q.Q,~r,s.J,6.,j,,(i~t), which is specifically a setback 
from towns and villages, not individual homes. 
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Figure 2: Country Wind Turbine Setback Distances from Residences. 

J;rojse.J.iwjts for wind tyrbinY.i,ar&alwJAuJui~ ~ountrie~ s. 
Like setback distances, noise limits vary ~~~..a,.tl1e,m 7 =~~=· =,he 
JlJJ.OlbxL.Q.( n~llW~~ but are also based on the wind speed and the time of day. 
Generally, ~~~~ral,m s with few residences, and 
higher during the day and in areas with a greater amount of residences and pre-existing 
background sound. In some areas the noise limit increases as the wind speed increases because 
the natural sound from the wind is amplified along with the noise from wind turbines. 

Figure 3 represents the noise limits at residences in countries and regions that have 
required or recommended noise limits at residences near wind turbines. The blue bars in Figure 3 
represent the lower noise limits, and the blue plus green bars represent the u~~~is~mits at 
residences near wind turbine - . wer noise limit is approximate~ ,..allihtlw 
a era e u er noise limi · This is demonstrated in Figure 3, with most noise limits 
between 3 an ·, iTI ~ "t10ise limits between 25 and 65 dB(A). A major outlier is the 
fJ;,~~~wB~ ), but this is for inside residences rather for outside them like the 
rest of the noise limits~t'~A'th setback distances, wind energy developers may choose to 
enforce stricter noise limits than the government but are under no obligation to do so. 
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Figure 3: Country Wind Turbine Noise Limits at Residences 

There were several other factors mentioned by national and local governments that were 
taken into consideration in wind energy development. S$d~ ker was most often mentioned, 
with several countries requiring or recommending a sh~ o\"'.~~\Y:eJ.iwil~L30.~~~s 
~~i;stw as~ cenario. Germany has done the most work in this area, and countries 
that focus on shadow flicker usually refer back to Germany's standards, even though many 
countries do not appear to have much knowledge of actual policies in Germany. Other countries 
mention that shadow flicker exposure should be investigated, but provide no indication of 
acceptab le levels of shadow flicker. 

Besides shadow flicker, the visual impact of the wind turbines seems to be the factor 
most often mentioned for wind energy developments. The visual impact of wind turbines seems 
to be a concern, especially in areas with beautiful landscapes. While th is is a concern, there do 
not seem to be any policies or recommendations specifically related to visual impact but instead 
the visual impact is sometimes used as a rationale for setback distances from residences. 

Other concerns mentioned by governments included consideration for resident ' s 
preferences and safety concerns. The potential for ice or a blade to be thrown from a turbine 
were the main safety concerns, but setback distances and noise limit requirements usually made 
turbines far enough away from residences to be safe, so few countries found it necessary to 
create recommendations for safe distances from wind turbines. ~ mit~.~ ... setback 

dis1~~~~$..-~~~£Lmt~~~JW~-~r2L~~ nd 
a majority of countrie's used wind energy siting recommendations rather than~ lations. 
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Countries with more developed and clear wind energy policies generally have more wind 
energy and less opposition from those living near wind energy facilities than countries with few 
requirements or guidelines. For example, Denmark has a well-developed booklet clearly stating 
all of the policies and recommendations regarding wind energy. Denmark also has the largest 
amount of wind energy per capita and per land area, and little opposition is seen in on line 
websites or comments. Australia, on the other hand, does not have a national policy or 
recommendations. Although Australia is one of the fifteen top wind energy producers in the 
world, their actual amount of wind energy is very small compared to the potential based on land 
features. Australia also just had to complete an inquiry of the general public's opinions of wind 
energy, and they found many people had negative perceptions of wind energy. It appears that 
developing clear, direct policies or recommendations for wind energy increases the acceptance of 
wind energy by the general population and thus increases the overall amount of wind energy in a 
country or area. 




