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Variable Obs.  Mean  Std. 
Dev. 

Min. Max. 

Sale Price (in 1000s $)  1555 682.53 671.61 50 8000 

Age of Property 1555 24.82 15.96 1 86 

Built-up area  1444 1758.78 1049.72 253 6734 

Number of Bedrooms  1555 3.37 1.72 1 10 

Number of Bathrooms  1555 2.73 1.56 1 10 

Multi-Storied (=1 if #Stories > 1)  1555 0.47 0.50 0 1 

Distance from Ocean (m)  1555 120.92 109.50 10 482 

Property Type (=1 if Condo)  1555 0.40 0.49 0 1 

Beach Width (ft.) 1555 95.28 25.75 13.12 213.2 

Shells 1555 0.12 0.29 0 1 

Dunes 1555 0.57 0.45 0 1 

Atlantic Beach 1555 0.18 0.38 0 1 

Carolina Beach 1555 0.15 0.36 0 1 

Emerald Isle  1555 0.22 0.41 0 1 

Indian Beach/Pine Knoll Shores 1555 0.11 0.31 0 1 

Kill Devil Hills 1555 0.03 0.18 0 1 

Kitty Hawk 1555 0.03 0.17 0 1 

Kure Beach  1555 0.09 0.29 0 1 

Nags Head 1555 0.09 0.29 0 1 

Wrightsville Beach 1555 0.10 0.31 0 1 

Scarps 1555 0.26 0.41 0 1 

Distance to Continental Shelf (km) 1555 14.75 4.80 3.20 24.18 
&
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B",-"L*@.&8(&/(#&>$"/G@&.-G/-?->"/#*%&>(4)",@8&#(&#$@&NO!&@.#-4"#@.3&N;,&,@.;*#.&-/8->"#@&#$"#&#$@&
B"*;@&(?&"/&"B@,"G@&(>@"/?,(/#&),()@,#%&VB"*;@8&"#&eZII5III5&M$->$&-.&#$@&4@"/&B"*;@&(?&(>@"/?,(/#&
),()@,#%&-/&(;,&8"#"&"/8&M-#$&"&8-.#"/>@&(?&0I&4[&M-**&-/>,@".@&L%&eZ5ZII&M-#$&"/&"88-#-(/"*&?((#&(?&
L@">$&M-8#$5&M$->$&-.&(B@,&?-B@&#-4@.&*",G@,&#$"/&#$@&@??@>#&M$@/&L@">$&M-8#$&-.&@E(G@/(;.3&

`/&1(8@*&VK[5&"&8(;L*@J*(G&.)@>-?->"#-(/&-.&;.@8&"/8&#$@&,@.;*#.&",@&>(4)",@8&#(&#$@&/"gB@&@.#-4"#@.&
-/&1(8@*&V6[3&T$@&>(@??->-@/#&(/&L@">$&M-8#$&-.&I3fI<5&M$->$&-.&?(;,&#-4@.&".&*",G@&".&#$@&@.#-4"#@8&
>(@??->-@/#&-/&1(8@*&V6[3&F$@/&M@&">>(;/#&?(,&#$@&@/8(G@/@-#%&(?&M-8#$5&#$@&>(@??->-@/#.&(/&M-8#$&



00&

"/8&#$@&-/#@,">#-(/&L@#M@@/&M-8#$&"/8&8-.#"/>@&-/8->"#@&#$"#&"&0S&-/>,@".@&-/&L@">$&M-8#$&,@.;*#.&
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L@">$&M-8#$&"/8&>(,,@>#-/G&?(,&#$@&-/>(/.-.#@/>%&(?&#$@&NO!&@.#-4"#@.&.-G/-?->"/#*%&-/>,@".@.&#$@&
B"*;@&(?&#$@&L@">$&-/&L(#$&4(8@*&.)@>-?->"#-(/.3&1(,@(B@,5&#$@&M-8#$&>(@??->-@/#&-/&#$@&T!O!&4(8@*&-.&
.;L.#"/#-"**%&*",G@,&#$"/&),@B-(;.&.#;8-@.&$"B@&?(;/83&T$@,@?(,@5&L@">$&M-8#$&">>(;/#.&?(,&"&4;>$&
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&
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Variables OLS 
(Semi-log) 

OLS 
(Double-log) 

TSLS 
(Semi-log) 

TSLS 
(Double-log) 

Built-up Area (100s sq ft) 0.056*** 0.570*** 0.042*** 0.534*** 

  (0.0086) (0.0526) (0.0088) (0.0483) 

Number of Bedrooms 0.205*** 0.211*** 0.207*** 0.232*** 

  (0.0492) (0.0551) (0.0374) (0.0473) 

Rooms2 !0.016***  !0.014***  

 (0.0051)  (0.0035)  

Number of Bathrooms 0.045 0.161** 0.101** 0.153*** 

  (0.0503) (0.0680) (0.0476) (0.0491) 

Baths2 0.003  !0.006  

 (0.0052)  (0.0052)  

Multi-Storied !0.114*** !0.101*** !0.130*** !0.111*** 

  (0.0319) (0.0309) (0.0340) (0.0306) 

Property Type (=1 if Condo) !0.163*** !0.175*** !0.212*** !0.197*** 

  (0.0429) (0.0380) (0.0432) (0.0376) 

Age  !0.005 !0.010 !0.008*** !0.034 

  (0.0034) (0.0247) (0.0031) (0.0214) 

Age2 0.00008*  0.0001**  

 (0.00005)  (0.00004)  

Beach Width (Feet) 0.002*** 0.150*** 0.011*** 0.603*** 

  (0.0006) (0.0406) (0.0026) (0.2043) 

Distance x Width (Feet) !0.00002*** !0.043*** !0.00003*** !0.049*** 

  (0.0000) (0.0031) (0.0000) (0.0037) 

Dunes 0.051 0.088*** 0.156*** 0.164*** 

  (0.0317) (0.0299) (0.0427) (0.0441) 

Shells 0.106*** 0.091** 0.120*** 0.082** 

  (0.0378) (0.0364) (0.0402) (0.0371) 

Atlantic Beach 0.104 0.110* 0.012 0.057 

  (0.0700) (0.0646) (0.0884) (0.0816) 

Carolina Beach 0.111 0.044 !0.128 !0.110 

  (0.0775) (0.0689) (0.1140) (0.1109) 

Emerald Isle 0.292*** 0.249*** 0.200** 0.197** 

  (0.0596) (0.0543) (0.0835) (0.0777) 

Indian Beach / Pine Knoll Shores 0.198*** 0.059 !0.031 !0.070 
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Variables OLS 
(Semi-log) 

OLS 
(Double-log) 

TSLS 
(Semi-log) 

TSLS 
(Double-log) 

  (0.0721) (0.0660) (0.1098) (0.1005) 

Kill Devil Hills 0.140** 0.128** 0.075 0.109 

  (0.0706) (0.0648) (0.0987) (0.0892) 

Kure Beach 0.255*** 0.240*** !0.021 0.061 

  (0.0811) (0.0747) (0.1254) (0.1219) 

Nags Head 0.116* 0.129** 0.133 0.171** 

  (0.0674) (0.0558) (0.0858) (0.0784) 

Wrightsville Beach 0.647*** 0.684*** 0.352*** 0.521*** 

  (0.0904) (0.0835) (0.1317) (0.1184) 

Constant 11.714*** 8.631*** 11.056*** 7.491*** 

  (0.1597) (0.3526) (0.2511) (0.6364) 

Monthly Time Dummies Included Included Included Included 

Observations 1444 1444 1444 1444 

R-squared 0.6658 0.6830 0.5972 0.6565 
&

9#&?-,.#&G*"/>@5&#$@&,@.;*#.&?,(4&#$@&T!O!&4(8@*.&.@@4&>(;/#@,-/#;-#-B@3&F@&4-G$#&@E)@>#&#$"#&
>(,,@>#-/G&?(,&#$@&@/8(G@/@-#%&(?&L@">$&M-8#$&M-**&8@>,@".@&#$@&>(@??->-@/#&(/&M-8#$&-?&),()@,#%&
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8%/"4->"**%&#$,(;G$&#$@&@??@>#&(/&#$@&@,(.-B-#%&(?&#$@&>(".#"*&@/B-,(/4@/#3&F$-*@&/(;,-.$4@/#&
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9&$-G$@,&>(@??->-@/#&(/&L@">$&M-8#$&-/8->"#@.&#$"#&),()@,#%&B"*;@.&",@&4(,@&.@/.-#-B@&#(&>$"/G@.&-/&
L@">$&M-8#$&M$@/&#$@&@,(.-(/&,"#@&-.&$-G$&V*@"8-/G&#(&4(,@&?,@d;@/#&/(;,-.$4@/#[3&!@>(/85&#$@&
/@G"#-B@&L-".&-/&#$@&NO!&>(@??->-@/#&-.&8;@&#(&4@".;,@4@/#&@,,(,5&".&M@&(L.@,B@&M-8#$&(/*%&"#&"&
G-B@/&)(-/#&-/&#-4@&"/8&#$@&$@8(/->&4(8@*&@.#-4"#@.&#$@&?*(M&(?&L@/@?-#.&?,(4&4"-/#"-/-/G&"/&
"B@,"G@&L@">$&M-8#$3&
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.-/>@&0Y<Y5&-.&#$@&*",G@.#&-/8->"#-/G&#$"#&#$@&"B@,"G@&L".@*-/@&B"*;@&(?&>(".#"*&),()@,#%&-/&
F,-G$#.B-**@&L@">$&-.&RIS&$-G$@,&#$"/&"#&_-##%&]"M+3&T$@&G@(G,")$->"*&>(B@,"G@&(?&@">$&L@">$&-.&
.4"**&"/8&#$@&*(>"#-(/&?-E@8&@??@>#.&"L.(,L&?">#(,.&#$"#&*@"8&#(&B",-"#-(/&-/&),()@,#%&B"*;@.&"#&#$@&P-)&
>(8@&*@B@*3&F@&8(&/(#&-/>*;8@&(#$@,&>(44(/&/@-G$L(,$((8&>$",">#@,-.#->.5&.;>$&".&.>$((*&8-.#,->#5&
L@>";.@&#$@,@&-.&/(&B",-"#-(/&M-#$-/&@">$&L@">$&#(M/3&

7"!" :+&'&,0-5,+);-<+)+%'4,-0,6+(*/,=%;'/,

F@&>(/8;>#&#M(&4(8@*&.)@>-?->"#-(/&#@.#.&#(&#@.#&?(,&#$@&@/8(G@/@-#%&(?&L@">$&M-8#$3&U(,&L(#$&
.)@>-?->"#-(/.&(?&#$@&4(8@*5&.@4-J*(G&"/8&8(;L*@J*(G5&#$@&F;J]";.4"/&"/8&#$@&2;,L-/JF;J
]";.4"/&#@.#.&,@Q@>#&#$@&/;**&$%)(#$@.-.&#$"#&L@">$&M-8#$&-.&"/&@E(G@/(;.&B",-"L*@5&Q;.#-?%-/G&#$@&
/@@8&?(,&;.-/G&-/.#,;4@/#"*&B",-"L*@.&@.#-4"#-(/&-/&#$-.&4(8@*&V:";4&6II<[3&T$@.@&,@.;*#.&",@&
),@.@/#@8&-/&T"L*@&<3&
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 (1) (2) (3) (4) 

 OLS 
(Semi-log) 

OLS 
(Double-log) 

TSLS 
(Semi-log) 

TSLS 
(Double-log) 

Tests for endogeneity of width     

Wu-Hausman F-Test Statistic    17.69*** 4.52** 

Durbin-Wu-Hausman Chi2-Test      36.32*** 9.43*** 

First-Stage Regression Summary     

Shea Partial R2 (Width)   0.06 0.05 

Shea Partial R2 (Width x Distance)   0.71 0.66 

Angrist-Pischke F Statistic (Width) 
(Weak Instruments Test)  

  33.20*** 29.46*** 

Over-identification Test     

Sargan Test Statistic 
(Over-identification) 

  0.018 0.14 

Sargan Test P-value     (0.9) (0.71) 

*** p<0.01, ** p<0.05, * p<0.1 
Robust standard errors in parentheses 

&

7">" ?)&'539+)',@(.%;%'4,

T$@&B"*-8-#%&(?&#$@&-/.#,;4@/#.&;.@8&?(,&#$@&@/8(G@/(;.&B",-"L*@.&>"/&L@&#@.#@8&;.-/G&#$@&?-,.#J.#"G@&
,@G,@..-(/3&T(&,@>(B@,&>(/.-.#@/#&@.#-4"#@.&(?&#$@&>(@??->-@/#.&-/&#$@&@d;"#-(/5&#$@&-/.#,;4@/#"*&
B",-"L*@.&/@@8&#(&."#-.?%&#$,@@&>(/8-#-(/.i&V0[&,@*@B"/>@&V#$@&-/.#,;4@/#.&4;.#&L@&>(,,@*"#@8&M-#$&
#$@&@/8(G@/(;.&B",-"L*@[5&V6[&@E(G@/@-#%&V-/.#,;4@/#.&4;.#&/(#&L@&>(,,@*"#@8&M-#$&#$@&@,,(,&
#@,4.[&"/8&V<[&@E>*;8"L-*-#%&V-/.#,;4@/#.&8(&/(#&-4)">#&),()@,#%&B"*;@.&>(/8-#-(/"*&(/&L@">$&
M-8#$&"/8&(#$@,&,@G,@..(,.[3&T$@&)",#-"*&^6&.#"#-.#->&-/&#$@&?-,.#J.#"G@&,@G,@..-(/&-.&#$@&.d;",@8&
)",#-"*&>(,,@*"#-(/&L@#M@@/&#$@&@E>*;8@8&-/.#,;4@/#.&V8-.#"/>@&#(&.$@*?&*-/@5&),@.@/>@&(?&.>",).[&
"/8&#$@&@/8(G@/(;.&,@G,@..(,&VL@">$&M-8#$[&"/8&-.&"&4@".;,@&(?&-/.#,;4@/#&,@*@B"/>@&V!$@"&0YYXa&
]"$/&"/8&]";.4"/&6II6a&:";4&6II<[3&T$@&.#,@/G#$&(?&-/.#,;4@/#.&>"/&"*.(&L@&@E),@..@8&L%&#$@&UJ
#@.#&?(,&Q(-/#&.-G/-?->"/>@&(?&"**&-/.#,;4@/#.&-/&#$@&?-,.#J.#"G@&,@G,@..-(/&V:";4&6II<[3&F@&;.@&#$@&
!$@"&H",#-"*&^6&.#"#-.#->&#(&#@.#&?(,&-/.#,;4@/#&,@*@B"/>@&M-#$&4;*#-)*@&@/8(G@/(;.&B",-"L*@.&".&#$@&
L@">$&M-8#$&"/8&#$@&-/#@,">#-(/&L@#M@@/&M-8#$&"/8&8-.#"/>@&#(&(>@"/&",@&@/8(G@/(;.&-/&#$-.&4(8@*&
V!$@"&0YYX[3&F@&"*.(&;.@&#$@&9/G,-.#JH-.>$+@&4;*#-B",-"#@&UJ#@.#5&M$->$&#@.#.&M$@#$@,&(/@&
@/8(G@/(;.&B",-"L*@&-.&M@"+*%&-8@/#-?-@8&-/&#$@&),@.@/>@&(?&4;*#-)*@&@/8(G@/(;.&B",-"L*@.&V9/G,-.#&
"/8&H-.>$+@&6IIY[3&T$@&M@"+&-/.#,;4@/#&#@.#&-.&>(/8-#-(/"*&(/&#$@&(#$@,&@/8(G@/(;.&B",-"L*@.&
)"..-/G&#$@&M@"+&-/.#,;4@/#.&#@.#3&F$@/&#$@,@&-.&(/*%&(/@&@/8(G@/(;.&#$-.&-.&#$@&."4@&".&#$@&
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$%)(#$@.-.&-/8->"#@.&#$"#&"&.;L.@#&(?&#$@&-/.#,;4@/#.&-.&@/8(G@/(;.&L;#&#$@&@/8(G@/@-#%&(?&
-/8-B-8;"*&-/.#,;4@/#.&-.&;/#@.#"L*@&VF((*8,-8G@&6II6a&D"4@,(/&"/8&T,-B@8-&6IIf[3&F@&?-/8&#$"#&
#$@&-/.#,;4@/#.&)"..&#$@&(B@,J-8@/#-?->"#-(/&#@.#&;/8@,&L(#$&.@4-J*(G&"/8&8(;L*@J*(G&.)@>-?->"#-(/.&
L@>";.@&M@&?"-*&#(&,@Q@>#&#$@&/;**&$%)(#$@.-.&#$"#&#$@&-/.#,;4@/#.&",@&@E(G@/(;.&-/&L(#$&4(8@*.3&
T$@.@&,@.;*#.&",@&"*.(&),@.@/#@8&-/&T"L*@&<3&

NE +RB48F@$7ALF@R$CF8HL4!FABC$

F@&;.@&#$@&,@.;*#.&?,(4&#$@&$@8(/->&4(8@*&#(&,;/&"&.@,-@.&(?&8%/"4->&.-4;*"#-(/.&#(&"..@..&#$@&
-4)(,#"/>@&(?&">>;,"#@*%&4@".;,-/G&#$@&B"*;@&(?&L@">$&M-8#$&"/8&#(&@E)*(,@&#$@&*(/GJ,;/&
-4)*->"#-(/.&(?&L@">$&4"/"G@4@/#&.#,"#@G-@.3&F@&L".@&#$@&.-4;*"#-(/.&(/&"&>")-#"*J#$@(,@#->&4(8@*&
8@B@*()@8&L%&!4-#$&@#&"*3&V!4-#$5&1>="4","5&@#&"*3&6IIY[3&F$@/&#$@&L@">$&-.&B-@M@8&".&"&/"#;,"*&
,@.(;,>@5&#$@&),(L*@4&?">@8&L%&#$@&>(".#"*&4"/"G@,&-.&#(&>$((.@&"/&()#-4"*&L@">$&,@/(;,-.$4@/#&
.#,"#@G%&#(&4"/"G@&"&,@),@.@/#"#-B@&L@">$&>(44;/-#%5&#,"8-/G&(??&>(.#.&(?&/(;,-.$4@/#&M-#$&
L@/@?-#.&(?&.$(,@*-/@&),(#@>#-(/&"/8&>(".#"*&"4@/-#-@.3&T$-.&),(L*@4&-.&8-??@,@/#&?,(4&#$@&
>(/B@/#-(/"*&,@.(;,>@&@>(/(4->.&),(L*@4&L@>";.@&#$@&@>(/(4->&B"*;@&(?&#$@&,@.(;,>@&VL@/@?-#.&#(&
.(>-@#%[&-.&8@,-B@8&?,(4&4"-/#"-/-/G&#$@&,@.(;,>@&L".@&(,&),@B@/#-/G&#$@&L@">$&?,(4&@,(8-/G&,"#$@,&
#$"/&?,(4&@E#,">#-/G&(,&$",B@.#-/G&#$@&,@.(;,>@3&!4-#$&@#&"*3&V!4-#$5&1>="4","5&@#&"*3&6IIY[&8@B@*()&
"&)(.-#-B@&4(8@*&(?&"&."/8%&L@">$&?">-/G&@,(.-(/&".&"&,@/@M"L*@&,@.(;,>@&#$"#&-.&)@,-(8->"**%&
,@/(;,-.$@8&#(&,@#;,/&#(&"/&-/-#-"*&M-8#$3&U(**(M-/G&#$@&]",#4"/&4(8@*&?(,&?(,@.#&,@.(;,>@&
4"/"G@4@/#5&/(;,-.$4@/#&-.&B-@M@8&".&"/&()#-4"*&,(#"#-(/&),(L*@45&M$@,@&"&/(;,-.$@8&L@">$&-.&
*-+@&"&>")-#"*&-/B@.#4@/#&#$"#&),(B-8@.&L@/@?-#.&-/&#$@&?(,4&(?&"4@/-#%&?*(M.&"/8&.#(,4&),(#@>#-(/&
(B@,&"&>@,#"-/&#-4@&)@,-(8&V]",#4"/&0YXf[3&T$@&8%/"4->&/(;,-.$4@/#&),(L*@4&-.&#(&>$((.@&#$@&
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>(.#.&",@&"..(>-"#@8&M-#$&>")-#"*&@d;-)4@/#&/@@8@8&?(,&8,@8G-/G&."/8&"/8&#$@&>(.#.&(?&)*"//-/G&#$@&
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!&='#$PE$7&/&?#:#/$V&'(#-$(-#6$,0$-,?('&:,)0-E$

Parameter Value Description 

 0.06 Discount factor 

 2 Baseline Erosion (Feet/year) 

 0.10 Exponential Erosion Rate  

 0.35 Portion of the beach that is nourished 

 100 Initial Width (Feet) 

c 2 Fixed Cost (Scale: 1000$) 

 0.3 Variable Cost per foot of cross-shore build out (Scale: 1000s $) 

  Baseline Property Values (Scale: 1000s $) 
&

T(&>(/8;>#&.-4;*"#-(/.5&M@&)",#-#-(/&),()@,#%&B"*;@&-/#(&L".@*-/@&B"*;@&"/8&"&B"*;@&?(,&L@">$&
M-8#$3&T$@&L".@*-/@&B"*;@&>(**").@.&"**&$(;.-/G&"##,-L;#@.&"/8&#$@-,&"..(>-"#@8&$@8(/->&),->@.&-/#(&
(/@&/;4L@,&M-#$&#$@&@E>@)#-(/&(?&L@">$&M-8#$3&F@&>"*>;*"#@&#$@&()#-4"*&/(;,-.$4@/#&-/#@,B"*&?(,&"&
,"/G@&(?&B"*;@.&?(,&#$@&L".@*-/@&),()@,#%&B"*;@&"/8&#$@&$@8(/->&>(@??->-@/#&(?&#$@&B"*;@&(?&L@">$&
M-8#$&VT"L*@&R[3&

!&='#$NE$"#$%&'(!)*+,%-.&/)$!%)$/,0'(!1%)!2/',-3!4*,!5%44/,/)$!6'-/(%)/!#,*#/,$2!0'(+/-!
')5!./5*)%7!0'(+/-!*4!6/'7.!8%5$.9!

 Baseline Property Values (in 1000s $) 

 20 30 40 50 100 120 140 160 180 200 250 

0.05 12.09 11.85 11.62 11.40 10.40 10.05 9.72 9.42 9.13 8.87 8.27 

0.15 10.56 9.76 9.08 8.49 6.53 6.02 5.61 5.27 4.97 4.72 4.23 

0.25 8.42 7.27 6.44 5.82 4.14 3.77 3.49 3.25 3.06 2.90 2.58 

0.35 6.21 5.12 4.43 3.96 2.76 2.51 2.32 2.16 2.04 1.93 1.72 

0.45 4.43 3.59 3.09 2.75 1.92 1.74 1.61 1.50 1.41 1.34 1.19 

0.55 3.16 2.55 2.20 1.96 1.37 1.24 1.15 1.07 1.01 0.96 0.85 
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0.65 2.28 1.85 1.59 1.42 0.99 0.90 0.83 0.78 0.73 0.70 0.62 

&

T$@&L".@*-/@&),()@,#%&B"*;@.&,"/G@&?,(4&e<I5III&#(&e6RI5III&"/8&#$@&$@8(/->&L@">$&B"*;@.&,"/G@&
?,(4&I3IR&#(&I3fR3&9.&M@&M(;*8&@E)@>#5&>(44;/-#-@.&;/8@,#"+@&L@">$&,@)*@/-.$4@/#&4(,@&
?,@d;@/#*%&".&#$@&$@8(/->&B"*;@&(?&L@">$&M-8#$&-/>,@".@.&"/8&M-#$&$-G$@,&L".@*-/@&),()@,#%&B"*;@.3&
T$-.&.;GG@.#.&#$"#5&-?&#$@&/(;,-.$4@/#&8@>-.-(/.&",@&>")-#"*-P@8&-/#(&$(;.-/G&),()@,#%&B"*;@.&M@&M-**&
(L.@,B@&4(,@&?,@d;@/#&/(;,-.$4@/#&-/&)*">@.&#$"#&$"B@&$-G$@,&),()@,#%&B"*;@.3&T$@&>")-#"*-P@8&
B"*;@&(?&L@">$&/(;,-.$4@/#5&,@?*@>#@8&-/&#$@&*(/GJ,;/&8-.>(;/#@8&/@#&L@/@?-#.5&-/>,@".@.&
.-G/-?->"/#*%&".&#$@&L@">$&B"*;@&>(@??->-@/#&-/>,@".@.&VT"L*@&f[3&
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!&='#$SE!7/#-#0:$V&'(#$)*$')01W/(0$0#:$=#0#*,:-$*)/$./#6,3:#6$0)(/,-"?#0:$,0:#/V&'-$X,0$DYYY-$Z[E$

 Baseline Property Values (in 1000s $) 

 30 40 50 100 120 140 160 180 200 250 

0.05 2.2 14.6 27.0 89.1 114.0 138.9 163.8 188.7 213.6 275.8 

0.15 22.5 41.8 61.1 158.1 197.1 236.1 275.2 314.3 353.5 451.5 

0.25 54.5 84.8 115.3 268.5 330.2 391.9 453.8 515.7 577.7 733.0 

0.35 105.8 153.8 202.1 445.3 543.1 641.1 739.3 837.6 935.9 1182.3 

0.45 187.9 264.3 341.1 727.6 883.0 1038.7 1194.6 1350.7 1507.0 1898.1 

0.55 319.6 441.3 563.4 1178.1 1425.1 1672.4 1920.1 2168.0 2416.1 3037.2 
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0.65 530.4 724.1 918.5 1895.9 2288.4 2681.4 3074.8 3468.6 3862.6 4848.7 

&

F@&,;/&#$@&4(8@*&?(,&.-E&L".@*-/@&),()@,#%&B"*;@.&#$"#&",@&,@),@.@/#"#-B@&(?&*(>"#-(/.&-/&(;,&
8"#".@#&M$@,@&/(;,-.$4@/#.&$"B@&(>>;,,@8&;.-/G&#$@&NO!&"/8&#$@&T!O!&@.#-4"#@.&(?&#$@&$@8(/->&
B"*;@&(?&L@">$&M-8#$&?(,&(>@"/?,(/#&),()@,#-@.&V^@?@,&#(&?((#/(#@&R[3&=(;,-.$4@/#&8"#"&",@&?,(4&#$@&
(/*-/@&:@">$&=(;,-.$4@/#&2"#"L".@&4"-/#"-/@8&L%&#$@&H,(G,"4&?(,&#$@&!#;8%&(?&2@B@*()@8&
!$(,@*-/@.5&F@.#@,/&D",(*-/"&C/-B@,.-#%&VH!2![3&T"L*@&X&),@.@/#.&"&>(4)",-.(/&(?&#$@&),@8->#@8&
/(;,-.$4@/#&-/#@,B"*.&V>"*>;*"#@8&M-#$&#$@&T!O!&@.#-4"#@&"/8&#$@&NO!&@.#-4"#@&(?&L@">$&B"*;@[&M-#$&
#$@&(L.@,B@8&/(;,-.$4@/#&?,@d;@/>%3&F@&?-/8&#$"#&#$@&),@8->#@8&()#-4"*&8;,"#-(/&L@#M@@/&
/(;,-.$4@/#.&;.-/G&T!O!&@.#-4"#@&-.&>*(.@,&#(&#$@&(L.@,B@8&8"#"&-/&?-B@&(?&#$@&.-E&*(>"#-(/.&-/&(;,&
8"#"3&U(,&F,-G$#.B-**@&L@">$5&M$@,@&.$(,@*-/@&.#"L-*-P"#-(/&4@".;,@.&$"B@&L@@/&;/8@,#"+@/&.-/>@&
0Y<Y5&#$@&4(8@*&),@8->#.&"&/(;,-.$4@/#&-/#@,B"*&(?&63II&%@",.&M-#$&#$@&T!O!&@.#-4"#@&(?&#$@&
$@8(/->&B"*;@&(?&L@">$&M-8#$&"/8&#$@&"B@,"G@&#-4@&)@,-(8&L@#M@@/&/(;,-.$4@/#.&(L.@,B@8&-/&#$@&
8"#"&-.&6366&%@",.3&T$(;G$&M@&$"B@&?@M&(L.@,B"#-(/.&(?&/(;,-.$4@/#&?,@d;@/>%&-/&(;,&8"#"5&#$@&
,@.;*#.&(?&#$@&"/"*%.-.&.;GG@.#&#$"#&#$@&/(;,-.$4@/#&8@>-.-(/.&",@&>")-#"*-P@8&-/#(&),()@,#%&B"*;@.&
"/8&#$@&L@">$&M-8#$&>(/#,-L;#@.&#(&"&G,@"#@,&)(,#-(/&(?&#$@&),()@,#%&B"*;@&#$"/&),@B-(;.*%&L@*-@B@83&
`/>(,)(,"#-/G&#$@&@/8(G@/@-#%&(?&L@">$&M-8#$&-/&@.#-4"#-/G&#$@&$@8(/->&),->-/G&4(8@*&G-B@.&;.&
4(,@&">>;,"#@&4@".;,@.&(?&#$@&B"*;@&(?&L@">$&M-8#$3&T$@&/;4@,->"*&.-4;*"#-(/.&",@&-/8->"#-B@&(?&
#$@&L,("8&-4)*->"#-(/.&(?&>(4L-/-/G&#$@&@4)-,->"*&/(/4",+@#&B"*;"#-(/&,@.;*#.&M-#$&"&8%/"4->&
4(8@*&(?&/(;,-.$4@/#&8@>-.-(/.3&F@&8(&/(#&@E)@>#&#$@&,@.;*#.&#(&),@>-.@*%&),@8->#&#$@&,@"*&M(,*8&
>(/8-#-(/.&L@>";.@&(?&#$@&*">+&(?&"8@d;"#@&8"#"&(/&#$@&?,@d;@/>%&(?&/(;,-.$4@/#&),(Q@>#.&-/&
4;*#-)*@&*(>"#-(/.3&U;,#$@,5&M@&(/*%&$"B@&8"#"&(/&M$@/&/(;,-.$4@/#&M".&;/8@,#"+@/&(/&"&
)",#->;*",&L@">$3&F$-*@&#$-.&4"%&/(#&/@>@..",-*%&-4)*%&#$"#&,@)@"#@8&/(;,-.$4@/#&M".&8(/@&-/&#$@&
."4@&)(,#-(/&(?&#$@&L@">$&-/&@">$&*(>"#-(/5&(;,&4(8@*&"..;4@.&#$"#&@B@,%&/(;,-.$4@/#&),(Q@>#&-/&
@">$&*(>"#-(/&>(B@,.&#$@&."4@&,@G-(/3&O">+&(?&.)"#-"**%&,@?-/@8&8"#"&(/&/(;,-.$4@/#&-.&"&*-4-#"#-(/&
(?&(;,&4(8@*3&
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Description Atlantic 
Beach 

Carolina 
Beach  

Emerald 
Isle 

Indian 
Beach 
/Pine 
Knoll 
Shores 

Kure 
Beach 

Wrightsville 
Beach 

Outer 
Banks 

Observations 271 180 313 158 122 90 189 

Mean Property 
Value (1000s $) 

322.72 367.17 572.14 442.37 544.12 676.48 695.82 

Mean Predicted 
Value (TSLS) 

330.78 392.91 609.70 446.88 549.54 768.14 731.45 

Baseline Values 1 
(w/o beach value) 
OLS Estimate 

256.61 290.53 456.00 350.93 429.29 530.77 558.07 

Baseline Values 2 
(w/o beach value) 
TSLS Estimate 

35.99 38.75 64.91 48.62 55.84 65.89 86.44 

Mean Width 90.7 99.9 88.8 100.1 107.1 120.1 80.4 

Year of First 
Nourishment 

1973 1955 1984 2001 1997 1939   

Most Recent 
Nourishment 

2005 2004 2005 2004 2004 2006   

Observed Number of 
Nourishments 

6 28 14 2 3 23 0 

Observed Rotation 
Length 

5.33 1.75 1.50 1.50 2.33 2.22   

Optimal Rotation 
w/OLS (! = 0.1) 

5.66 5.34 4.28 4.88 4.42 3.97  

Optimal Rotation 
w/TSLS (! = 0.5) 

2.75 2.64 2.02 2.35 2.18 2.00  

&

T$@&.-4;*"#-(/.&8-.>;..@8&"L(B@&"..;4@&#$"#&#$@,@&",@&/(&>(/.#,"-/#.&(/&#$@&"B"-*"L-*-#%&(?&
/(;,-.$4@/#&."/8&"/8&#$"#&#$@&>(.#&(?&."/8&"/8&,"#@&(?&@,(.-(/&,@4"-/&;/>$"/G@83&9.&>*-4"#@&
>$"/G@&-/8;>@.&.@"J*@B@*&,-.@&"/8&-/>,@".@8&.#(,4-/@..&V_(4",&"/8&9**@/&6IIX[&#$@&8@4"/8&?(,&
@,(.-(/&>(/#,(*&M-**&G,(M3&T$@&?;#;,@&"B"-*"L-*-#%&(?&")),(),-"#@&."/8&?(,&L@">$&/(;,-.$4@/#&-.&"&
.@,-(;.&>(/>@,/&?(,&>(".#"*&4"/"G@,.3&`/&T"L*@&Z&M@&),@.@/#&#$@&)@,>@/#"G@&8@>,@".@&-/&#$@&
>;4;*"#-B@&B"*;@&?;/>#-(/5&M$->$&-.&#$@&-4)*-@8&B"*;@&(?&#$@&),()@,#%&?,(4&>")-#"*-P-/G&#$@&
@B(*;#-(/&(?&#$@&L@">$&M-8#$&"/8&#$@&/(;,-.$4@/#&8@>-.-(/&?(,&"&,@),@.@/#"#-B@&>(44;/-#%5&
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Baseline Erosion Rate (") due to Sea-Level Rise  

2 2.5 3 3.5 4 4.5 5 5.5 6 

0.30 0.00 1.18 2.34 3.48 4.61 5.72 6.81 7.89 8.97 

0.45 4.09 5.67 7.23 8.77 10.28 11.79 13.27 14.74 16.21 

0.60 8.18 10.16 12.12 14.05 15.96 17.85 19.73 21.59 23.44 

0.75 12.27 14.65 17.01 19.33 21.64 23.92 26.19 28.45 30.67 

0.90 16.36 19.14 21.89 24.61 27.31 29.98 32.64 35.28 37.90 

1.05 20.45 23.63 26.78 29.89 32.98 36.05 39.09 42.12 45.13 
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Baseline Erosion Rate (") due to Sea Level Rise  

2 2.5 3 3.5 4 4.5 5 5.5 6 

0.30 0.00 0.73 1.44 2.14 2.83 3.51 4.18 4.84 5.49 

0.45 2.33 3.29 4.22 5.14 6.06 6.96 7.85 8.73 9.60 

0.60 4.67 5.85 7.01 8.15 9.28 10.41 11.52 12.62 13.71 

0.75 7.00 8.41 9.79 11.16 12.51 13.85 15.19 16.51 17.82 

0.90 9.34 10.97 12.57 14.16 15.74 17.30 18.86 20.40 21.93 

1.05 11.67 13.53 15.36 17.17 18.97 20.75 22.53 24.29 26.04 
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