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Since the O
PEC

 oil em
bargo of 

the 1970’s, U
.S. energy policy has 

been increasingly concentrated on 
the advancem

ent of dom
estic 

renew
able energy resources. In 

order to reduce environm
ental 

im
pacts, prom

ote energy security, 
and provide energy for an ever-
grow

ing population the U
.S. has 

started to transition aw
ay from

 
conventional fossil fuels and push 
forw

ard tow
ards the use of  

renew
ables. A

ccording to the 
Energy Inform

ation 
A

dm
inistration (2015), the 

production and consum
ption of 

one renew
able resource in 

particular, w
ind energy, has 

experienced a substantial increase 
over the past decade. W

ind energy 
is often favored due to its 
inexhaustible nature, capacity to 
produce zero greenhouse gas 
em

issions, positive im
pact on 

local job grow
th, and overall cost 

effectiveness. H
ow

ever, 
proponents of w

ind energy are 
frequently averse to the 
construction of turbines due to 
inadequate available land, 
possible decreases in property  
values generated by increased 
noise levels, im

paired visual 
aesthetics, and the  
interm

ittence of the w
ind 

resource.  

R
andom

 Param
eters N

eg B
in R

egression  
__________________________________                            
ptr                          -0.0009***    (0.0002) 
inc                            0.0053***    (0.0013) 
ln(age)                   -0.1816           (0.1134) 
hschool                   0.7471*         (0.4323) 
som

e_coll               0.9230**       (0.4277) 
college                    0.9981**        (0.4285) 
future                    -0.2257***      (0.0492) 
future_w

ind         -0.2714***      (0.0494) 
C

onstant                1.3709**         (0.5591) 
ln(alpha)             -16.7952          (161.3057) 
__________________________________ 
var(sp)                    0.2481***  (0.0431) 
var(_cons)            1.1607***  (0.1100) 
cov(sp, _cons)          0.0334     (0.0506) 
O

bservations                     909              
Standard errors in parentheses 
 * p<0.10, ** p<0.05, *** p<0.01 
# - subject to change 

R
andom

 Param
eters specification of N

egative B
inom

ial 
regression perm

its: 
• 

Flexible expression of conditional variance of trip counts 
• 

C
orrelation am

ong counts from
 individual households 

• 
Preference heterogeneity through introduction of norm

ally 
distributed random

 param
eters for m

odel constant, SP indicator 
for stated preference scenarios (future dem

and, future dem
and 

under w
ind farm

 scenario), including a covariance. 
R

esults indicate inelastic dem
and and suggest that beach visits are 

a norm
al good, w

ith greater education households taking m
ore 

trips. 
SP count variance > R

P count variance 
H

ousehold expect to take less trips in the future, and the 
introduction of w

idespread w
ind farm

 developm
ent decreases 

trips further. Estim
ates of Econom

ic Value forthcom
ing

. 

                   

• 
O

ff shore w
ind turbines m

ade their first appearance in 
D

enm
ark in 1991. 

• 
Fueled by the European U

nion’s m
ission to reduce its 

environm
ental im

pact, their popularity am
ong its countries 

expanded alm
ost im

m
ediately.  

• 
A

 standard w
ind farm

 can have as few
 as five w

ind turbines 
or as m

any as 150 depending on the capacity of its location.  
• 

In the U
nited States, the m

ajority of w
ind farm

 developm
ent 

currently exists in the G
reat Plains region, w

ith som
e 

developm
ent occurring in the w

estern coastal states. 
• 

O
ffshore placem

ent of w
ind turbines can harness significant 

w
ind energy resources, offering expanded opportunities for 

clean and dependable renew
able energy resources.  

• 
The N

orth C
arolina coast is hom

e to over three hundred 
m

iles of open beach accesses m
aking it an ideal candidate to 

study the im
pacts of offshore w

ind expansion. 

Figure 2. U
.S. W

ind Energy G
eneration G

row
th  

Figure 1.R
enew

able Electricity G
eneration by Source 
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!

D
ata w

ere solicited through a telephone survey conducted by 
the East C

arolina U
niversity C

enter for Survey and R
esearch. 

Participants w
ere asked questions regarding: 

• 
C

oncerns over clim
ate change and w

ind farm
 expansion 

• 
Previous recreational site visits 

• 
Future estim

ated recreational site visits given the policy 
change 

• 
Socio-dem

ographic characteristics 

The objective of our study is to estim
ate changes in econom

ic 
w

elfare resulting from
 offshore w

ind farm
 expansion in coastal 

N
orth C

arolina. Specifically w
e estim

ate a fixed effects negative 
binom

ial m
odel using a com

bination of both revealed and stated 
preference data.  
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ith	Quasi-Panel	Data:	

	W
e	assum

e	!"#$ℎ!"#$%! =
! (!"

! ,!
! ,!

! )	
W
here	

• 
!"

! =
!"#$%& !"#$ !" !"#$ !"# !"#!$!#%&' ! 

• 
!
! =

!""#$% !
"#$% !"#$%

& 
• 

!
! =

!"#$"%&'
"()*+ℎ!" !ℎ!"!#$%"&'$&#' !" !"#!$!#%&' ! 

	
Pr

!
!" =

!
!
!"

=
Γ(!

+
!!" )

Γ(!
+
1)Γ(!!" ) !

!" !!"(1
−
!
!" ) !	

	Via	m
axim

um
	likelihood	estim

ation	w
e	estim

ate		
	

!
!"#$%!" !,!

!
=
exp

!
!" !

+
!!" !

!
	

	W
here	
• 

!
!"  is a

 (1×!) ro
w

 ve
cto

r o
f fix

e
d
 e

ffe
cts 

• 
!!"  is a

 ((1×!) ve
cto

r o
f ra

n
d
o
m

 e
ffe

cts 
 W
e	calculate	total	M

arshallian	surplus	from
	recreational	dem

and	as		

!"#$% !
"
! =

exp
!
!" !

+
!!" !

!
!"! !

!"! !
!"#	

W
e	estim

ate	changes	in	M
arshallian	surplus	as:	

∆!
"
=

exp
!
!" !

+
!!" !

!
|!
! −

!"!

!"!
exp

!
!" !

+
!!" !

!
|!
!

!"! ∗

!"!
	

W
here		
• 

!
!  is q

u
a
lity o

f th
e
 b

e
a
ch

 u
n
d
e
r cu

rre
n
t co

n
d
itio

n
s. 

• 
!
!  is q

u
a
lity o

f th
e
 b

e
a
ch

 u
n
d
e
r th

e
 p

ro
p
o
se

d
 p

o
licy ch

a
n
g
e
 (o

ffsh
o
re

 w
in

d
 fa

rm
 

e
x
p
a
n
sio

n
). 

		

1. C
am

eron, A
. C

., &
 Trivedi, P. K

. (2001). Essentials of C
ount D

ata R
egression. In B

. H
. B

altagi 
(Ed.) , A com

panion to theoretical econom
etrics (pp. 331-348). C

om
panions to C

ontem
porary 

Econom
ics. 

2. Landry, C
. E., A

llen, T., C
herry, T., &

 W
hitehead, J. C

. (2012). W
ind turbines and coastal recreation 

dem
and. Resource And Energy Econom

ics, 34(1), 93-111. doi:10.1016/j.reseneeco.2011.10.001 
3. W

hitehead, J. C
., Pattanayak, S. K

., Van H
outven, G

. L., &
 G

elso, B
. R

. (2008). C
om

bining 
revealed and stated preference data to estim

ate the nonm
arket value of ecological services: A

n 
assessm

ent of the state of science. Journal O
f Econom

ic Surveys, 22(5), 872-908. doi:10.1111/j.
1467-6419.2008.00552.x 


