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Presentation

Introduction

Ecological modeling
Socio-economic modeling
Scenarios

Results (ecological)
Results (socio-economic)
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Himmerfjarden

Policy issue: Nitrogen management

Main human activities
— Himmerfjarden Sewage Treatment Plant
— Agriculture
— Private sewers

Reference Group: municipalities, County Board,
farmers, nature conservation, industries

Purpose of model: simulate scenarios — combinations
of policy options
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Social and economic modeling

Overview and ESE linkages

News in socio-economic sub-model

Input

Output

Uncertainties and limitation of our model
VS linked to (7

Final scenarios
Results of scenario simulation
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Model overview and ESE linkages

POLCIY OPTIONS (SCENARIO DATABASES)
HSTP AGR PS

ESE LINKAGE
ESE LINKAGE
Nitrogen reduction ﬂ

ECOLOGICAL SUB-MODEL ESE LINKAGE DEMAND FUNCTION
Secchidepth impr. | FOR RECREATION

ESE LINKAGE (WFD classification) | — Costs

ﬁ Nitrogen reduction ﬂ Benefits
ESE LINKAGE
—
PARTICIPATION FUNCTION Costs COST AND BENEFITS OF
SCENARIO

ESE LINKAGE
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News

Socio-economic sub-model for three basins, all policy
options adjusted for each drainage basin

SCENARIO - POLICY OPTION COMBINATION

HIMMERFJARDEN DRAINAGE BASIN MASLANDSFJARDEN DRAINAGE BASIN HALLSFJARDEM DRAIMAGE BASIN
HSTP

[4 mg M i

ACGR AGR AGR

[Catch crop (low) i [Wellands 1 [Catch crop (low) ]
PS5 PS5 =L

[PS low (25%) | [PS low (25%) | [FS low [25%) |
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e Participation function component estimates

Subsidies
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MHaslandsfjdarden drainage basin

Compensation

Extention_wetlands_total_MNA
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Benefit component includes non-use values
Economic and population growth

Database for economic variables

Estimate on SEK/kg reduced N/policy option
General: let the model do the work

Generic blocks
— A"“Uity factor COST PS_HI

—_ Qualitative beneﬁts DBEC_Interestrate —— | Annuity factor_WP8
DBHIL_PS._Timeannuity ECONOMIC PROCESS LIBRARY
— WFD classification

Aanuity factor_PS

€» ®|m <
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Input data

Input data for policy options
— N reduction (PLC5 SMED)
— Costs (different sources)

Input data for economic assessment
— Benefit estimates (Kinell, Soutukorva etc)
— Economic variables (interest rate, economic growth etc.)

Input data for social assessment
— Participation function estimates (Franzén manuscript)

Input data from ecological sub-model
— Secchi depth
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Output

Costs and benefits of chosen scenario
Cost per kg reduced N

Qualitative benefits

Additional trips

Regional economy

Number of wetlands created dependent on chosen
scenario for wetland creation
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Limitations and uncertainties

 Rough benefit estimates

— New benefit estimates for Himmerfjarden specific might be
available from ongoing projects (for example PlusMinus)

 Rough cost and reduction estimates on policy options
for AGR and PS

— Nitrogen reduction — we use standard reduction estimates
for agriculture

— For PS, only one solution is included (connect to STP)

e Uncertainties in nitrogen - Secchi Depth relation,
creates uncertainty in our benefit estimates
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VS linked to CZ — modeling vs. reality

Scenarios adjusted to governance constraints such as
current legislation (WFD, Urban Waste-Water
Treatment Directive)

Scenarios with distribution approach (distribution of
costs/measures)

Policy options adjusted for each drainage basin

Reasonable extension of wetland creation by
questionnaire
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Final scenarios

e Scenario 1 — minimum measure altemative (reference scenario)
HSTP — 10 mg/ll

AGR (HA, HI, NA) — mo measures

PS (HA, HI, NA) — no measures

e Scenario 2 — all sectors induded (high nitrogen reduction effort of HSTP)
HSTP — 4 mg/ |

AGR (NA) — Wetlands (all sliders set at 1)

AGR (HI) — Cattch crop (low)

AGR (HA) — Catch crop (low)

PS (HA, Hil, NA) — 25 % connected

Purpose: distribution: measures in all human activities and for alll drainage
basims
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Final scenarios

e Scenario 3 — pipeline for the HSTP, moving outfall to the Baltic Sea (high
nitrogen reduction effort of HSTP)

HSTP — 4 mg/ll + move outfall to Baltic Sea, open sea
AGR (NA) — Wetlands (2l sliders set at 1)

AGR (Hill) — Catch crop (low)

AGR (HA) — Cattch crop (low)

PS (HA, Hill, NA) — 25 % connected

Purpose: lllustrates the system withowt: HSTP

« Scenario 4 — high ambitious AGR, PS, low nitrogen reduction effort of HSTP
HSTP — 10 mg/l

AGR (HA, Hil, NA) - Wetlands (@l sliders set at 1)

PS (HA, HI, NA) — 50 % connected

Purpose: wihat cam measures im AGR and PS imply solely?
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Settings of scenario simulation

e Scenario 2 — all sectors induded (high nitrogen reduction effort of HSTP)
HSTP — 4 mg/ |

AGR (NA) — Wetlands (all sliders set at 1)

AGR (Hil) — Catch crop (low)

AGR (HA) — Catch crop (low)

PS (HA, HI, NA) — 25 % connected

 General settings:
- Simulation duration: 30 years
- Sodial discount rate: 4%
- Interest rate: 6%
- Economiic growtih: 2.2%
- Populltion growth: 1.4 %

e Secchi Depth improvement : 0.56 meters (from ecological sub-model)
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Costs and benefits (present values)

_l| [110] Present values of cost and benefits E]@@

Present values of cost and benefits
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Participation function

MHaslandsfjarden drainage basin

Extention_wetlands_total_RMA

BExtensionCut = 25,25
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Results scenario 2

Cost-effectiveness approach for each policy options
Qualitative values

Cost-effectiveness SEK/kg N reduction Qualitative values
ACR |79 F93130820452828 Fhosphorus reduction
PS |3558,2971866951648 Biodiversity
HSTP [os Aesthetic values

Additional trips 26 000-36 000 (in 30 years)
Effects on regional economy
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Output Step

e Reference Group in April 2009 — qualititative
feedback on Appraisal Step

e Next Reference Group Meeting in November
e (Cost minimization component
e Refine input data

e Visualization of model (results) - stakeholder
communication tool

Enveco Environmental Economics Consultancy Ltd. ¢ www.enveco.se



File Edit Text Library Model Database Develop Run Window

WS L [Cadvass]| 8

ALTERMATIV FOR ATGARDER

[T EILE[RA]2
-

—
2000000 r————bgsinader ochmyttor
Himmerfjardsverket

1500000
[Emgl <
Lanthruket 1000800
[Wetlands .

500000)
Enskilda aviepp och sma reningsverk

[Business as usual <]

Q

ﬂ — Hostnad

GD OCH SIKTDJUP

SIKTDJUP OCH
VALBEFINNANDE

god valtensts

Bakgrund l

FLER NYTTOR AV BATTRE VATTENKVALITET
Statuskiassning enfigt
vattendirektivet - Siktdjup

L] Antai fler besokare
Siktdjupsforbitiring INEF#8 meter
Biologisk mangfald

Prakiskt stod Kompensation

Antal lantbrukare som deltar
ran dessa forutsatiningar

Enveco Environmental Economics Consultancy Ltd. ¢ www.enveco.se 23



Enveco Environmental Economics Consultancy Ltd.

® www.enveco.se

24



	SSA 4 Himmerfjärden Appraisal Step�
	Slide Number 2
	Presentation
	Himmerfjärden
	Slide Number 5
	Slide Number 6
	Social and economic modeling
	Model overview and ESE linkages
	News
	….
	…
	Input data
	Output
	Limitations and uncertainties 
	VS linked to CZ – modeling vs. reality
	Final scenarios
	Final scenarios
	Settings of scenario simulation
	Costs and benefits (present values)
	Participation function
	Results scenario 2
	Output Step
	Slide Number 23
	Slide Number 24

