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Main objective of the project 

Estimate the social value of Ecological Goods and 
Services (EG&S) that emanate from agroforestry prac tices 

and evaluate their costs and benefits for agricultu ral 
businesses 

 
 

Sub-objectives 
 

•Evaluate EG&S associated with agroforestry 
 

•Verify whether the commercial products derived from  
agroforestry generate sufficient and immediate reve nues 
to prompt farmers to establish agroforestry practic es in 
their operations 
 

•Verify whether the social value of EG&S that emanat e 
from agroforestry justifies the creation of economi c 
incentives to favor such implementations 

 



Methodology 

1. Selection of agroforestry 
practices (RB, WB) 

2. Selection of priority EG&S 
3. Selection of representative 

watersheds (Fouquette, 
Châteauguay) 

 
 
4. Development of 

implementation scenarios 
 
 

5. Analysis of technical-
economic feasibility for 
farmers 

 
6. Biophysical quantification 

of EG&S for each scenario 
7. Evaluation of the value of 

EG&S for the society 
8. Extrapolation to Quebec 

and economic analysis 
 
 
 
9. Synthesis and 

recommandations 
 

 
 

 

 



Riparian Buffer (RB) 

Windbreaks (WB) 
Protecting crops        Adjacent to buildings      Adjacent to roads 

 



Selected Watersheds 

 



Agroforestry Scenarios 

 

Scenario Agroforestry system 

Regulatory-level • RB of 3 m, everywhere (where the quality of RB �  
medium) 

Priority-level • RB of 10 m, at selected spots (urgent and feasible) 

• WB roads at selected spots (urgent and feasible) 

High-level • RB of 25 m, everywhere (where the quality of RB �  
medium) 

• WB roads, everywhere (where there is strong wind) 

• WB buildings, around each farm building 
• WB crops, at every field 

 
RB = Riparian Buffer 
WB = Windbreaks 



Cost-Benefit Analysis 

 



 
� Each watershed = 1 big farm 

� Results on a 40-year planning horizon, with a 
real discount rate of 6 % 

� Cost-benefit analysis at input costs 

• Exclusion of government transfers 
- Prime-Vert 
- ASRA, Crop Insurance 

 

Estimation of Private Costs 

Private Perspective 



 

Benefit/Cost Ratios for Farmers 

 Regulatory-
level scenario  

Priority-level 
scenario  

High-level 
scenario  

Fouquette  0.14 0.21 0.38 
Châteauguay  0.14 0.17 0.42 

� Farmers lose money with RB and WB 

� The high-level scenario is the least costly 
 Due to less snow clearing (WBr), less heating (WBb) and a 

higher crop yield (WBc).  

Private Perspective 



Comparison of Agroforestry Systems 

Example: Fouquette, high-level scenario 

 

Scenario  RB WB buildings   WB crops  WB roads  

Length (m) 134,409 9,430 140,466 8,152 
Total costs ($) 3,293,382 83,122 663,918 24,918 
Total benefits ($) 754,926 387,249 412,271 2,693 
Margin (B-C) ($) -2,538,455 304,126 -251,647 -22,225 
Ratio (B/C)  0.23 4.66 0.62 0.11 

Private Perspective 



Private Perspective 

Discussion:  
Comparison of Agroforestry Systems 

 
1. Windbreaks along roads are the least 

interesting 
• B/C < 0.1 

2. Riparian buffers 
• B/C �  0.2 

3. Windbreaks that protect crops and buildings 
improve private ratios 
• WB crops : B/C �  1 
• WB buildings : B/C > 4 

 



Comparison of Private Benefits 

 

Scenario  RB WBb WBc WBr Total  

Length (m) 134,409 9,430 140,466 8,152 292,457 

  Heating ($)  70,961   70,961 

  Snow clearing ($)  297,211   297,211 

  Berries ($) 266,392 6,230 46,400 2,693 321,714 

  Wood ($) 488,534 12,846 47,975  549,355 

  Yields ($)   317,897  317,897 

  Total benefits ($) 754,926 387,249 412,271 2,693 1,557,139 

Ex: Fouquette, high-level scenario 

Private Perspective 



Discussion:  
Comparison of Private Benefits 

The only returns that can overpass the costs are: 
 
1. savings on heating 

2. savings on snow clearing 

3. revenues from increased yields 
 (protection of crops against the wind) 

 
Private Perspective 



Results: Comparison of Costs 

 

Scenario  RB WBb WBc WBr Total  

Length (m) 134,409 9,430 140,466 8,152 292,457 

 Implementation ($) 2,069,924 60,707 427,581 19,056 2,577,267 

 Opportunity ($) 357,468 5,930 49,916 3,415 416,729 

 Maintenance ($) 865,990 16,486 186,421 2,447 1,071,344 

 Total costs ($) 3,293,382 83,122 663,918 24,918 4, 065,340 

Ex: Fouquette, high-level scenario 

Private Perspective 



Discussion:  
Comparison of Costs 

• The most important costs are : 
1. implementation costs 
2. maintenance costs 
3. opportunity costs 
 

• The Prime-Vert  program seems justified 
 
• If we include the Prime-Vert  program :  

1. maintenance costs rank 1st  
2. implementation and opportunity costs shift 

to 2nd and 3rd places 

 
Private Perspective 



Conclusion on the private perspective 

• It is understandable that farmers are reluctant to 
implement agroforestry systems 

• The costs are important  
• The benefits are lower and less tangible 

1. Berries, wood: less usual activities and markets 
2. Savings on heating and snow clearing: avoided 

costs 
3. Crop protection : difficult to measure 
 

�  Evaluation of social benefits 

 
Private Perspective 



 

Do EG&S outweigh the net costs to 
farmers? 



EG&S that are evaluated 

Snow clearing 
Wild pollinating 
insects 

Surface water quality 

Biodiversity 

Treatment of drinking  
water 

Road accidents 

Carbon sequestration 

Landscape 

Agriculture-related odors 

 



Methods Used for EG&S Monetary 
Valuation   

� Hedonic Price Method  
(agriculture-related odours, landscape) 

� Benefit Transfer     
 (surface water quality, biodiversity, carbon sequestration, road 

accidents) 

� Productivity Method  
 (snow clearing, treatment of drinking water, wild pollinating 

insects) 

� Experimental Economics                       
(landscape, biodiversity) 

 



 
 

 EG&S Scenario  
Monetary Value 

Fouquette  Châteauguay 

1 
Carbon 

sequestration 

Regulatory-level 0.22 7.32 
Priority-level 0.68 4.08 
High-level 2.06 56.08 

2 Biodiversity 
Regulatory-level 0.05 2.42 
Priority-level 0.36 1.83 
High-level 1.35 50.31 

3 Snow clearing 

Regulatory-level n.a. 

Priority-level 0.09 4.22 

High-level 0.14 12.15 

4 
Surface water 

quality 

Regulatory-level 0.06 3.62 
Priority-level 0.06 2.76 
High-level 0.07 3.62 

5 Landscape 
Regulatory-level 

0 
1.77 

Priority-level 1.14 
High-level 3.43 

EG&S Monetary Value  
Discounted Over a 40-year Period (million $) 

 



 
 

 EG&S Scenario  
Monetary value 

Fouquette  Châteauguay 

6 
Wild pollinating 

insects 

Regulatory-level 0.00017 0.53 
Priority-level 0.00055 0.59 
High-level 0.00202 3.44 

7 
Treatment of 
drinking water 

Regulatory-level 
n.a. 

0.39 
0.08 Priority-level 

High-level 0.39 

8 
Agriculture-related 

odors 

Regulatory and 
priority-levels 

n.a. 

High-level 0  

9 Road accidents 
Regulatory-level n.a. 
Priority and High-
levels 

unknown 

Total  
Regulatory-level 0.34 16.05 
Priority-level 1.21 14.72 
High-level 3.62 129.43 

Monetary value of the EG&S assessed over a 40-
year period (million $ 2008) 

 



 
 

 

EG&S are probably underestimated for the 
following reasons:  

 

• Impacts on turbidity and fecal coliform bacteria 
were estimated at the river mouth : diluted 

• Value of the landscape : the method only targets 
the residents of the watershed; non-residents’s 
appreciation is ignored 

• A number of EG&S were not assessed:  

� Soil stabilization 

� Less phosphorus in surface water 

� Less harmful impact of pesticide spreading on 
residents’ health 

 

  



 
 

Results of the Cost-Benefit Analysis at 
Quebec level 

 

Scenario 

 

Private 
net costs  

Public 
benefits  

Public 
benefits - 

private net 
costs  

 

Ratio of 
public 

benefits/ 
private net 

costs  

Regulatory-
level  

NPV (M$) -209.39 244.15 35 - 
B/C 0.14 - - 1.11 

Priority-level  
NPV (M$) -211.05 288.8 78 - 

B/C 0.16 - - 1.37 

High-level  
NPV (M$) -1,038.54 1,902 864 - 

B/C 0.43 - - 1.83 

NPV : Net Present Value 
B/C : Benefit/Cost Ratio 



 
 

Ratio of Public Benefits/ Private Net Costs 
of Agroforestry Practices 

 

Scenario Fouquette Châteauguay Quebec 

Regulatory-level 0.73 1.03 1.11 
Priority-level 0.93 1.29 1.37 
High-level 1.44 1.77 1.83 

� The value of EG&S is generally higher than private costs 
(ratios >1) 

� Ratios to be considered as lower limits as EG&S are 
probably underestimated 

� A potential incentive program could annually pay between 
14 M$ (priority-level s.) and 69 M$ (high level s.) 

� If the existing agricultural support programs are not 
adjusted, a 2nd payment could be necessary: between 
2.02 M$/year (priority-level s.) and 3.7 M$/year (high-level 
s.) 

  



 
 

 

� High-level scenario > Priority-level scenario 
       Because of cost reductions and incomes specific to the 

high-level scenario : avoided snow clearing costs (WBr), 
avoided heating costs (WBb) and increased crop output 
(WBc). 

 

� Priority-level scenario > Regulatory-level 
scenario  

 Because of the EG&S “snow clearing” which does not 
exist in the case of the regulatory-level scenario. 

  



 
 

 

� Ratios Châteauguay > Ratios Fouquette 

 - Incomes are higher 

 - Population density is higher 

 - Surface water quality is initially lower 

       - The area of the watershed has no impact 

 

� Extrapolation at Quebec level does not 
change the main specific conclusions from 
the 2 watersheds analysis 

  



 
 

 

Conclusion 

�  As public benefits outweigh private net costs, 
society gains from the implementation of 
agroforestry practices 
 
�  The scenarios seem to result in enough public 
benefits to justify governments’ intervention in the 
establishment of agroforestry practices 
 

  



 

Thank you!  
 

Any questions or comments? 

 


