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An ecosystem services approach 
to assess 

managed realignment coastal policy 
in England



Case study: the Blackwater estuary

5,500 hectares with open water, mudflats and saltmarshes



Managed realignment

Pressures

• Sea level rise (climate change & isostatic pressure)

• Disappearing intertidal habitats (coastal squeeze)



Ecosystem services approach
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Blackwater ecosystem services
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

WETLAND 
CLASSES 
 
Specific 
characteristics 
of the salt 
marsh as 
determined by 
locational 
factors and 
structures of  
the area 

INTERMEDIATE 
SERVICES 
 
·  Water storage 
 
 
 
 
 
· Carbon 
sequestration 
 
 
· Water  
provision 
 
 
 
 
 
 
 
 
 
 

FINAL  
SERVICES 
 
· Flood 
alleviation 
 
 
 
 
· Carbon 
emission 
reduction 
 
· Habitat for 
(migratory) 
species 
 
· Nursery for 
plants and  
animals  
 
 
 
 
 
 

BENEFITS FOR 
HUMANITY 
 
· Natural flood 
protection (soft 
flood defence) 
 
 
 
· Climate 
change effects 
mitigation 
 
· Biodiversity 
maintenance  
 
 
· Fish 
production 
 
 
 
· Amenity and 
recreation 
 
  

VALUATION/
EVALUATION  
 
· Market 
analysis (flood 
defence 
maintenance 
cost) 
 
· Damage cost 
avoided 
 
 
· Non-use 
values, intrinsic 
value 
 
· Market 
analysis, non-
use values, 
intrinsic value 
 
· Use values, 
non-use values, 
intrinsic value 
 



Potential benefits and their valuation

� Flood defence cost 
savings

� Carbon storage

� Fisheries production

� Amenity, recreation and 
biodiversity

(composite environmental 
benefit)

� Maintenance cost 
(km/yr)

� Damage cost avoided

� Market analysis

� Stated preference 
techniques (choice 
experiment) 



Choice experiment: design

• Binary Choice Experiment 
• Fractional factorial design 
• 8 choices per respondent
• ‘Near’ sample: Essex
• ‘Far’ sample: Norfolk & Suffolk

Attribute Label Levels  

Area of new salt-marshes 
AREA 25acres = 10fp*; 74acres = 30fp; 123acres 

= 50fp; 173acres = 70fp 
Number of protected bird 
species observable 

BIRDS 
2, 3, 4, 5 species 

Distance from your home 
(in miles) 

DISTANCE ‘Near sample’: 2, 12, 22, 32 miles 
‘Far sample’: 42, 52, 62, 72 miles 

Access to the salt-marshes  ACCESS Yes; No 
Increase in your council tax 
per year 

TAX 
£2, £6, £10, £14 

 



INFORMATION about the Blackwater estuary  Present Situation  Option A 

Area of new salt-marshes No new salt-marshes 25 Acres = 10 
football pitches 

Number of protected bird species observable 2 2 

Distance from your home (IN MILES) N/A 42 

Access to the salt-marshes N/A NO 

Increase in your council tax per year No tax  £2.00 
 
 

Choose 
‘Present Situation’ 

Choose 
‘Option A’ 

Which would you choose? 
(tick one box only) 

  

 

Choice experiment: implementation



Choice experiment: implementation



Choice experiment: implementation

• Focus on methodological issues rather than 
representativeness (non-probability sample)

• Face-to-face interviews at various locations

• Sample collected:
576: Essex (locals)
288: Norfolk & Suffolk (non-locals)

• Sample analysed:
346: Essex (‘Near’ sample)
162: Norfolk & Suffolk (‘Far’ sample)



Choice experiment: model specification
Random effects binomial logit

AA TAXACCDISTBIRDBIRDBIRDLnAREAConstV ebbbbbbbb ++++++++= 87654321 543

Variable Definition 
VA Representative component of utility 
CONST Alternative specific constant for option A 
LnAREA Natural logarithm of the attribute AREA 
BIRD3 
BIRD4 
BIRD5 

Dummy variables created for the attribute BIRDS using the  
level of the status quo option as the base level  

DIST Attribute DISTANCE 
ACC Attribute ACCESS 
TAX Cost variable 



‘Near’ sample results

 Variables Coefficient Standard error t-ratio P-value 
Constant 0.2754 0.2581 1.0670 0.2860 
LnArea 0.2519 0.0609 4.1373 0.0000 
Bird3 0.4172 0.1137 3.6683 0.0002 
Bird4 0.6936 0.1224 5.6639 0.0000 
Bird5 0.8078 0.1070 7.5440 0.0000 
Distance -0.0118 0.0036 -3.3042 0.0010 
Access 0.9745 0.0615 15.8391 0.0000 
Tax -0.2260 0.0080 -28.2128 0.0000 
     
Rho 0.2368 0.02121 11.161 0.0000 
     
LL  -1399.659   
P-value  0.00010   
Correct predictions 73.483%   
Observations   2768     
Respondents  346   



Aggregating the WTP for the CBA

Policy 1 (use and non-use values):
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Policy 2 (use values):
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Aggregated WTP

Distance to Households WTP WTP WTP WTP WTP WTP
Abbott's Hall population use and non-use use use and non-use use use and non-use use 

(miles) values values values values values values
Benefits (£/yr) Benefits (£/yr) Benefits (£/yr) Benefits (£/yr) Benefits (£/yr) Benefits (£/yr)

8 63706 771,120 546,764 930,385 706,029 1,005,170 780,814
15 349836 4,106,770 2,874,739 4,981,360 3,749,329 5,392,037 4,160,006
23 97974 1,109,236 764,197 1,354,171 1,009,132 1,469,184 1,124,145
32 33185 360,129 243,260 443,092 326,223 482,048 365,179

6,347,255 4,428,961 7,709,008 5,790,713 8,348,440 6,430,145

PT: 81.6 Hectares DG: 816.5 Hectares EDG: 2404.1 Hectares



NPVs using constant and declining
discount rates

Disco un t ra te S cen ario 25  yea rs 50  yea rs 1 00  yea rs 25  years 50  years 1 00  years
NPV HTL -1.83 -2.51 -2.90 -1.83 -2.52 -2.90
NPV PT 66.51 94.14 109.54 97.29 137.18 159.40
NPV DG 72.33 108.76 129.05 103.11 151.79 178.91
NPV EDG 60.05 100.71 123.37 90.83 143.75 173.23
NPV HTL -1.88 -3.96 -7.81 -1.88 -3.96 -7.81
NPV PT 68.41 152.25 307.19 100.02 221.07 444.76
NPV DG 74.83 185.35 389.58 106.45 254.16 527.14
NPV EDG 62.83 186.22 414.24 94.46 255.04 551.80
NPV HTL -2.18 -4.28 -8.75 -2.18 -4.28 -8.75
NPV PT 80.71 165.13 344.75 124.14 246.00 505.33
NPV DG 91.06 202.32 439.09 135.85 284.56 601.03
NPV EDG 80.96 205.17 469.51 118.11 279.00 623.74

Use a nd  no n-u se va lues

3.75%

Declinin g (HMT)

Declinin g (Gamma)

Use valu es

 

 
(£ million)



NPVs
using a constant discount rate 

and removing the costs 
related to a second line of defence

Disco un t ra te Scena rio  25  years 50  years 10 0 yea rs
NPV HTL -1.83 -2.52 -2.90
NPV PT 69.22 96.87 112.26
NPV DG 89.56 126.03 146.35
NPV EDG 97.66 138.43 161.15

3.75%

Use values

 

(£ million)



Concluding comments

• Reinforce previous positive NPV findings

• This more adaptive approach to coastal policy should be 
set in an appropriate context (conditioned by local 
factors and circumstances)

• Extensive use of managed realignment would involve a 
complex mixture of political, social, economic and ethical 
concerns

• CBA as an heuristic aid


