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Different driving forces, quite similar impacts, but at different scale
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� Non market benefits and off site effects are
not usually considered

� Difficuty to measure the land use effects on
soil erosion and sedimentation for large
basins
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• Public Payment Schemes
= direct payments to farmers/forest owners for management
practices that protect water quality

Council Regulation 1698/2005 for Rural Development 2007-2013 (Axis 2)

• Trading Schemes
= trade of “credits” between companies and landowners for
exceeding the requirements on water use or pollution limits

The Tam-Pamlico Trading Program in USA
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Based on: Johnson et al, 2001; The Katoomba Group, 2008; Wunder et al, 2008
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(A) Cork oak management (Tunisia)
(B) Bou Hertma e Marguellil

watershed investments (Tunisia)
(C) Tap water provision by Val

Nossana spring (Italy)
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use (€/ha, 2005) Economic impact of subsidies (€/ha, 2005)

• Need for mechanisms for forage allocation and incentives for forest conservation
• Public owner and society are better off: avoid higher loss from current practice
• Farmers better off: more profit from sustainable use



Comparison of private and social net benefits between
current and sustainable use (€/ha, 2005) unsustainable management (2002 €/ha; discount rate: 2%)

2002 €/ha; discount

• Public owner is better off : higher net value added
• Farmers better off: more profit from sustainable management

Minimum value

Components Area
(or km)

Investments costs
($/ha)

Total costs
($)

Pine plantation for wood production 434 2,317 1,005,578
Plantations with mixed sp. for soil protection 190 1,368 259,920
Cork oak regeneration 837 242 202,554
Grazing land amelioration 1,017 2,039 2,073,663
Meadow management 110 1,299 142,890
Management of existing forests 685 353 241,805
Soil stabilization 280 550 154,000
Pine forests thinning 939 160 150,240
Forest roads construction Km 44 Km 15,000 660,000
NWFPs 2,461 - -
Total 4,890,650

Planned investments (Bou Hertma)



Effects

Financial
Analysis (FA)

On site (for the
residents)

∗∗∗∗

Off site (external to
the watershed)

__

Market ∗∗∗∗

No market __

Redistribution among
stakeholders

__

A step-wise approach
Conventional

Economic
Analysis (CEA)

∗∗∗∗

__

∗∗∗∗

__

__

Extended
Economic
Analysis
(EEA)
∗∗∗∗

∗∗∗∗

∗∗∗∗

∗∗∗∗

__

Socio-
Economic
Analysis
(SEA)
∗∗∗∗

∗∗∗∗

∗∗∗∗

∗∗∗∗

∗∗∗∗

Watershed NPV (000 $) IRR
FA Bou Hertma 1 186 039 12.7%

Marguellil - 1 435 617 9.2%
Total -249 578 9.9%

CEA Bou Hertma 4 623 708 19.9%
Marguellil 5 784 849 13.9%
Total 10 408 557 15.4%

EEA Bou Hertma 6 231 660 23.3%
Marguellil 10 534 898 17.6%
Total 16 776 558 19.1%

SEA Bou Hertma 9 325 018 28.0%
Marguellil 22 474 503 21.6%
Total 31 799 521 23.1%

Impact on tourism
C sequestration
Water table recharge

Impact on accessibility (road construction),
increased time span of the dam

Costs and benefits weighted for 3 groups of
stakeholders: residents (1.5), farmers
downstream (1.15) other (1.0)

Increased farm, wood and
NWFPs production
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Spring

Watershed

Buffer area



Methods Evaluation Criteria Reference
area Reference market Land value

(€/ha)
Water value

(€/mc)

Indirect
costs

approaches Ref. to
land
use

Market value

Buffer area

Land market vale 21,478 -
Cost value Plantation and management costs 12,159 -

Opportunity cost Revenue loss from alternative use of
land 6,092 -

Substitution costs Meadow creation and management
costs 9,657 -

Additional
costs

approaches
Cost value Watershed Additional management costs 10 - 50 0.0004 -

0.002

(1) Average cost of bottled mineral water: 0,26 €/l

Approaches
based on

costs for the
final

consumers

Ref. to
water
use

Cost value

Watershed

Management costs 1,460 –
7,300 0.15 – 0.75

Substitution costs Water supply with alternative means
(lorry transport) - 0.000858

Substitution costs Water supply with alternative means
(new - 80.00

Averting behavior Alternatives to the use of water from
aquifer

4,353 -
6,442 260.00 (1)

Contingent
valuation

Wtp/Wta for an aquifer protection
programme 6,529 – 9,664 0.68 – 1.01

� Including non market and off-site benefits in
analysis can lead to different values of the
profitability indicators

�

�

Need for standardized procedures and large data set of results
� non distorted subsidies and compensation to offset the
potential household income loss and to correct the market

failures caused by externalities
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