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R
esearch O

bjectives 
•

Assess critical econom
ic vulnerabilities in the Barnegat 

Bay region of N
ew

 Jersey 
 

•
Identify adaptation options 

 •
Identify key options and barriers to enhancing resilience 
in the region 
 

•
Provide baseline for further research on econom

ic 
resilience in coastal N

ew
 Jersey 

  



B
ackground 

W
e know

 relatively little about the econom
ic im

pacts of clim
ate 

change for sectors and regions: 
 

–
D

ifficulties w
ith defining clim

ate change – m
ore and w

orse extrem
e 

events, changes in baseline w
eather conditions, changes in ecosystem

 
services 
 

–
D

ifficulties w
ith the issue of tim

e – future changes are often projected 
onto current settlem

ent patterns; difficulty predicting w
hat society w

ill 
look like in the future; sum

m
ing up probabilities of im

pacts over m
any 

tim
e periods 

 
–

D
ifficulties w

ith existing m
ethods that w

e use for im
pact assessm

ent –
prem

ised on a stable environm
ental baseline (e.g. input output analysis) 

    



B
ackground 

W
hat w

e do know
 com

es from
:  

1.
G

lobal and national level sectoral assessm
ents (especially 

agriculture, forestry, coastal zones) (w
hat are the im

pacts?) 
 1.

S
tudies of assets at risk to particular stresses (e.g. value 

property exposed to sea level rise) (w
hat is at risk?) 

 1.
S

tudies of the econom
ic im

pacts of specific, past events (e.g. 
dam

age and disruption from
 extrem

e storm
) (w

hat are the 
costs?) 

 1.
S

tudies of social-econom
ic vulnerability (w

ho is at risk?) 
 



C
ontribution of this study 

•
P

aying attention to the econom
ic dim

ensions of vulnerability 
and resilience 

•
E

m
phasis on assets, activities, and vulnerable populations 

•
Stakeholder-based assessm

ent of econom
ic risks and 

vulnerabilities  
•

R
ecognizes interactions betw

een clim
ate change risks and 

other stresses 



S
takeholder-based approach  

•
P

rim
ary data from

 stakeholder interview
s 

–
S

tructured, open ended interview
s (one to tw

o hours each) 
–

29 stakeholders (individual and group interview
s) 

–
S

am
pling based on expert judgm

ent and snow
ball m

ethod 
–

A
im

ed for state, county, local reps from
 public and private sectors, plus 

reps from
 m

ajor industries (e.g., tourism
, fisheries, real estate) 

•
S

econdary data from
: 

–
U

.S
. E

conom
ic C

ensus 
–

U
.S

. P
opulation C

ensus 
–

Industry reports (e.g. M
arine Trades A

ssociation) 
–

O
ffice of N

.J. S
tate C

lim
atologist 



Interview
 question topics 

–
Key present and future clim

ate risks 
–

Econom
ic assets and activities at risk 

–
Populations at risk 

–
Im

plications for em
ergency m

anagem
ent 

–
O

ptions for adaptation of assets and activities 
–

O
ptions and barriers to enhance resilience of region  

 



A
 P

re-S
andy P

icture of E
conom

ic 
V

ulnerability 
 

•
O

ur research team
 w

as com
pleting the final copy edit of this 

report w
hen the B

arnegat B
ay region and the entire N

ew
 

Jersey shore and N
ew

 Y
ork-N

ew
 Jersey m

etropolitan area 
w

ere hit by S
uperstorm

 S
andy 

. 
 



Interview
 Findings: C

lim
ate S

tresses 

Extrem
e W

eather – G
eneral Increase in Extrem

e W
eather 

•
Flooding, both riverine and coastal 

•
M

ore hurricanes expected  
•

M
ore snow

storm
s expected 

•
D

roughts and heat w
aves expected 

•
Forest fires expected 
 



Interview
 Findings: C

lim
ate S

tresses 

G
radual C

hanges – observed and expected 
•

S
ea level rise  

•
M

arsh die-back due to salt w
ater intrusion  

•
B

each erosion  
•

O
cean acidification  

•
D

ecrease in ocean salinity  
•

Tem
perature increases  

•
O

ut-m
igration of fish  

•
Increase in pests and invasive species 



Interview
 Findings: N

on-clim
atic stresses 

D
em

ographic/Social Stresses 
•

P
opulation increase &

 high proportion of senior citizens  
•

D
ecline in environm

ental/clim
ate aw

areness  
Econom

ic Stresses 
•

R
ecession, B

udget cuts  
•

D
ependency on developm

ent and construction  
•

Lack of public transit  
•

Increased global and local dem
and for seafood  

Environm
ental Stresses 

•
D

evelopm
ent  

•
P

ollution of B
arnegat B

ay  
•

M
arsh die-off and alteration of sedim

entation activity 









Interview
 Findings: A

ssets at R
isk 

•
N

atural A
ssets at R

isk 
–

Beaches 
–

Fresh w
ater  

–
M

arshes  
–

Forests  
–

M
arine life  



Interview
 Findings: A

ssets at R
isk 

•
B

uilt A
ssets at R

isk 
–

R
oads, bridges and m

ass transit 
–

W
aterfront property  

–
R

ecreational infrastructure - e.g. boardw
alks 

–
Tax-base of m

unicipalities 
–

M
unicipal facilities 

 



Interview
 Findings: A

ctivities at R
isk 

•
Tourism

 
•

C
om

m
ercial fishing  

•
R

ecreational fishing  
•

W
ildlife w

atching and park visitation  
•

C
onstruction and real estate 

•
Insurance  

•
Agricultural production 



Interview
 Findings: P

eople and G
roups at R

isk 
(as a result of dam

age to assets or activities) 

•
Sm

all business ow
ners and their em

ployees 
•

C
om

m
ercial fisherm

en 
•

Farm
ers 

•
Low

-incom
e residents 

•
Low

-incom
e property ow

ners  
•

U
sers of public am

enities and parks 
•

M
unicipalities 

 



Interview
 Findings: E

m
ergency m

anagem
ent 

(lessons of Irene) 

•
The value of preparedness 

•
The im

portance of lead tim
e 

•
C

ooperation of the public 
•

N
eed for vigilance in the future re: evacuations 

•
D

ifficulty of attribution of dam
age because Irene and Lee 

w
ere so closely spaced 



Interview
 Findings: A

daptation of A
ssets 

  •
B

each replenishm
ent/nourishm

ent  
•

S
hore arm

oring 
•

R
etrofitting existing infrastructure and building new

 houses to 
code and raising the standards. 

•
N

ew
 infrastructure, such as bridges, roads, floodgates and 

desalinization plants 
•

R
estoration of m

arshes, dunes, and living shorelines 
•

R
elocation/retreat/rolling easem

ents  
•

Land use planning and control 
•

Insurance 
•

R
esearch 

 



Interview
 Findings: A

daptation of A
ctivities 

•
D

iversification across the econom
y (out of beach tourism

 and 
fisheries) 
 

•
A

lternative tourism
 such as environm

ental tourism
, non-beach 

activities, and agro-tourism
 

 •
D

iversifying into m
ultiple fisheries and aquaculture 

 •
Infrastructural adaptations that m

inim
ize activity disruptions 

e.g. m
ore indoor venues and air conditioning. 

 •
P

rotecting ecosystem
 services 



Interview
 Findings: A

daptation of E
m

ergency 
m

anagem
ent 

•
M

ore evacuation routes 
•

B
etter coordination and com

m
unication 

•
A

ddressing special needs – evacuation and shelter 
•

Training of reserve personnel 
•

M
ore specialized equipm

ent – e.g. backup pow
er 



Interview
 Findings: B

arriers to E
nhancing 

R
esilience 

•
Physical and technological barriers 
–

Slow
 progress of SLR

 
–

D
ensity of settlem

ent 
–

Lim
itations of engineering solutions – e.g. sea w

alls, bulk heads, 
beach nourishm

ent 
•

Political and cultural barriers 
–

Short term
 thinking 

–
D

enial of clim
ate change 

–
Lack of regional planning 

–
Lack of governm

ent funding 
–

U
nequal sharing of burdens and benefits 

–
D

ecreasing exposure of people to nature 
  

 



Findings: B
arriers to E

nhancing R
esilience 

•
Policy and regulatory barriers 
–

Inflexible and inappropriate regulations 
–

Expenses and delays in perm
itting 

–
Too lax or laxly enforced regulations in som

e areas (e.g. building 
codes) 

–
Perverse incentives and m

isguided policies (e.g. C
AFR

A as 
am

ended) 
–

Assertion of private property rights to the detrim
ent of the 

com
m

unity 
–

D
ifficulty in qualifying for federal disaster declaration  

 



Findings: O
ptions for E

nhancing R
esilience 

•
Policy reform

  
–

C
hange how

 developm
ent is regulated 

–
B

etter enforcem
ent of existing regulations and exercise of authority to 

regulate 
–

B
etter planning, com

m
unication, regional coordination 

•
B

etter research and inform
ation 

•
Take advantage of openings offered by catastrophic 
events 

•
Education of the public about risks of clim

ate change 
•

R
ole for civil society –public outreach, foster behavioral 

change 
  

  



Lessons from
 C

oastal N
ew

 Jersey 

•
S

takeholders know
 a lot 

•
  

•
There is need to m

ake use of stakeholder know
ledge of the 

sector and region to identify vulnerabilities, adaptation 
options, w

ays to enhance resilience, and barriers to resilience 
 

•
B

ut stakeholders don’t know
 everything  

 There is tendency 
to suggest strategies that are fam

iliar 
 

•
D

eveloping an on-going rapport and relationship w
ith 

stakeholders is critical for the success of these efforts. 



N
ext S

teps: 
 (N

J Sea G
rant support) 

1.
R

eturn to stakeholders for follow
-up interview

s:  
–

W
hat did Sandy reveal about vulnerabilities of assets, 

activities, populations; w
hat did Sandy reveal about 

options to enhance resilience?  
–

W
hat did w

e m
iss? 

2.
W

eb-based survey of stakeholders in coastal N
J 

 
W

ho to focus on?  
 

Im
pacts and responses to S

andy? 
 



P
roject Team

 M
em

bers 
B

arnegat B
ay Team

 
R

obin Leichenko, M
elanie M

cD
erm

ott, Ekaterina 
Bezborodko, Erik N

am
endorf, M

ichael Brady, Theresa Kirby, 
Beata M

atusew
icz 

 Sea G
rant Team

 
All of the above, R

ick Lathrop, Lisa Auerm
uller  

 M
ore info: 

R
obin.Leichenko@

rutgers.edu 
 

 
 


