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Importance of a counterfactual

What is the impact of a new hog barn on neighboring house prices?

• Manitoba government reopened hog sector expansion
• Lifts 2006 moratorium on new barn development

• New barn construction requires approval of local councils
• Significant opposition—perception that house values will fall
• Bearing on municipal land use plans and setback restrictions



Impact of barns on house prices

As a hypothetical example: 

TimeBarn built

House 
prices
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Constructing the counterfactual
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Estimated impact of barns on house prices
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Outline of talk

1. Habitat conservation in Manitoba
i. Additionality
ii. Spatial targeting

2. Additionality in agricultural cost share programs

3. Evaluation of Canadian agri-environmental policy



North American Waterfowl Management Plan

• Goal to return waterfowl populations to 1970’s levels

• Focus on habitat conservation (wetlands) on private agricultural land



Habitat conservation easements

Conservation easements on 
wetlands/upland habitat

• Agreement between 
landowner and 
conservation agency

• One time payment to 
maintain existing habitat

• Easement follows land 
title in perpetuity

• Agencies monitor and 
enforce easements Source: Manitoba Habitat Heritage Corporation

http://www.mhhc.mb.ca/learn_more/what-is-a-conservation-agreement

http://www.mhhc.mb.ca/learn_more/what-is-a-conservation-agreement
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Habitat conservation easements and additionality

Would this habitat be 
converted without the 
conservation easement?

“Additionality”

Source: Manitoba Habitat Heritage Corporation
http://www.mhhc.mb.ca/learn_more/what-is-a-conservation-agreement

http://www.mhhc.mb.ca/learn_more/what-is-a-conservation-agreement




Estimating the impact of easements on land values

Conservation easements remove the right to convert existing habitat

If right to convert has value, conservation easement reduces land value

Impact of easement on land value is indicator of “additionality”

• Easement does not reduce land value
• Zero additionality habitat

• Easement reduces land value
• Habitat was likely to be converted 
• Positive additionality



Estimating the impact of easements on land values

Easements are voluntary
• Negotiation between willing landowner and conservation agency

Selection issues:
1. Agencies target parcels with more habitat
2. Landowners enroll habitat with lowest opportunity cost first
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Finding comparable sales

Factors that simultaneously influence:
1. Likelihood of parcel having an easement
2. Land value

Characterize the likelihood a parcel has an easement (propensity score)

Match sales with easements to sales without easements based on propensity score
• Propensity score summarizes large set of observable characteristics



Land sale with easement

Land sales without 
easements

Sales with and without easements
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Compare sale prices

Land sale with easement $300 $350

Land sales without 
easements $250

$400

$175 $275



Some results

Manitoba conservation agencies have secured at-risk habitat
• Easements reduce land prices by approximately $86/eased acre
• Evidence of “additionality”

Landowners were paid approximately $100/eased acre
• Approximately 16% premium

Important data sources:
• Manitoba Provincial Assessor
• Manitoba Habitat Heritage Corporation and Ducks Unlimited Canada

Funding: 
• Linking Environment and Agriculture Research Network (LEARN)



An alternative empirical approach

Assess the risk of conversion directly
• What habitat has been lost over time?

Need to be able to track land use change over time
• Long history
• Fine spatial resolution

Satellite-based land cover assessments 
• Relatively coarse spatial scale
• Only available back to 1990’s
• Will improve substantially going forward



An alternative empirical approach

Aerial photography
• Available back to the 1950’s
• Fine spatial resolution
• Not digitized

“Crowdsourced” land cover classification
• Ask survey respondents to classify land cover from air photos 
• Many “eyes” on each image

• Platform such as Amazon m-Turk provides a pool of willing participants
• Volunteers with conservation agencies

Funding: SSHRC Partnership Development Grant (with Charles Towe)
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Using the crowdsourced images
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Older imagery provides a baseline picture of the landscape
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Spatial configuration of conservation matters 
• Benefits of contiguous habitat

Target parcels with:
• Habitat
• Neighboring habitat
• Neighboring protected habitat

Path dependency—what is the impact of today’s conservation investment 
on future conservation investment?

Targeting and spatial interactions
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• Need micro-level data to identify contiguous 
land

• Can’t identify this effect by simply looking at 
spatial clustering of protected land

Why not?
1. Landscape features spatially correlated
2. Agencies target habitat based on prevalence of 

neighboring habitat

Targeting and spatial interactions



Targeting and spatial interactions

What is the counterfactual?

• Timing of easements



Repeated observations

2002 2004
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2002 2004



Repeated observations

How does likelihood of protection change in 2004, relative to 2002?

Protected in 2003
2002 2004



Some results

Are conservation agencies able to leverage past investment to protect more spatially contiguous 
habitat?
• Additional easement within 1 mile doubles the likelihood of an easement over the course of 10 years

Evidence of path dependency in conservation easement investment
• Targeting today has implications for future habitat protection

Important data sources: 
• Manitoba Habitat Heritage Corporation and Ducks Unlimited Canada

Funding: SSHRC Insight Development Grant (with Wanhong Yang)





Additionality in agriculture cost share programs

Additionality effects
• If program encourages farmers to adopt environmentally friendly practices

Windfall effects
• If pays for practices that would have been adopted in programs absence

Cost-benefit of program depends on these two effects

Cost share programs are voluntary
• Farmers with lowest compliance costs are most likely to sign up
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Data

Dataset used
• Repeated observations of French farmers
• Statistical survey of agricultural conservation practices (2003 & 2005)
• Paired to:

• 2000 Agriculture Census 
• Administrative files on cost share participation

Cost share data
• Up to 3,000 farmers per cost share practice
• 60,000 non-participant farmers

Outcomes
• Farmer-level adoption of conservation practices



Some results 

Cover crop subsidy:
• Additional 10 hectares; windfall 7 hectares
• Not a cost effective subsidy

Grass buffer strips
• Large windfall effects 
• Effective at curbing runoff (in this setting)
• Cost effective subsidy

Transition to organic farming
• High additionality
• Low cost of payments relative to  estimated social benefits



Canadian agri-environmental policy

Agricultural Policy Framework (2003-2008)
• Environmental Farm Plan (EFP)

• Identify farm-level environmental risks

• National Farm Stewardship Program (NFSP)
• Provide cost sharing for adoption of beneficial management practices

• National Agri-Health Analysis and Reporting Program (NAHARP)
• Track changes in agri-environmental indicators

• Subsequent policy frameworks have extended these programs
• Growing Forward 1 and 2
• CAP





















Farm Environmental Management Survey

Impressive survey
• Large sample of farmers
• Repeated over time
• Information on various aspects of crop and livestock production, including crop types, acreage, practices 

adopted, wetland drainage, tile drainage, etc.
• Appears to have information on adoption of Environmental Farm Plan 
• Appears to track which farms receive financial assistance for BMPs



Evaluating Canadian agri-environmental policy

Which cost share practices are yielding the greatest returns?

How much of the cost share is going to “additional” conservation?

What is the role of social networks in adoption patterns?

How do cost share subsidies interact with land tenure?
• Deaton, Lawley, and Nadella (2018) identify cases where renters are less likely to adopt cover crops
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Identifying additionality in cost share programs
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What goes into building evidence?

1. Micro-level data (farmers, households, land parcels, etc.)
• Administrative (property transactions, tax returns, etc.)
• Survey-based (Ag Census, FEMS, etc.)

2. Policy data
• Who was targeted? 
• Who adopted/responded/received support?
• Timing of policy

3. Outcomes
• What outcomes are important?
• Need data to identify change over time for different observational units (farmers, households, land 

parcels, etc.)



Observations of different parcels in same year
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