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• Hierarchy based arrangements

Protected areas

• Market based arrangements

Payments for ecosystem services

• Community based arrangements

Co-management indigenous populations 

Biodiversity governance structures



Payments for Watershed Services

Without With



What a decision maker needs to know
WTA upstream 

residents

Hydrological & 
carbon assessment

WTP downstream
beneficiaries

Institutions & 
financial mechanisms



However …

• Factors contributing to functioning of        
PES schemes poorly understood

Effectiveness depends on various factors:
- Clarity ES definition and beneficiaries who are willing to pay (Mayrand and Paquin, 2004)

- Clear and enforceable rules and transaction mechanisms, incl. rights (Greiber, 2009)

- Effective compliance and enforcement mechanisms (Smith et al., 2006)

- Visible and quantifiable costs and benefits of ES provision (Rojahn and Engel, 2005)

- Sustainable flow of ongoing payments to maintain LU changes (Pfaff et al., 2008)

- User-financed instead of government financed (Wunder et al., 2008)

- No confounding side-objectives (Bulte et al., 2008)



However …

• Factors contributing to functioning of 
PES schemes poorly understood

• Lack empirical evidence causal 
relationship institutional design and 
cost-effectiveness PES
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However …

• Factors contributing to functioning of 
PES schemes poorly understood

• Lack empirical evidence causal 
relationship institutional design and 
cost-effectiveness PES

• Key PES principles not implemented 
undermining conservation potential



Key PES principles



Key findings
• Half target terrestrial ecosystems (51%)
• Followed by land-water interactions (46%)
• 27% target biodiversity directly

Watershed and biodiversity focused PES more 
inclined to target high density ES areas



Conclusions

• Forests in watersheds a nature based solution to            
water security

• Understanding and steering land use changes for 
biodiversity conservation in watersheds crucial

• Need for behavioral change & cost-effective instruments

• PES promising but need for better targeting

• International monitoring guidelines needed



Thank you for your attention!

rbrouwer@uwaterloo.ca
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