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Homework



Government Policy Objectives
• Farmers
 Achieve acceptable income
 Reduce income instability
 Improve competitiveness

• Consumers
 Provide safe and high quality 

food at fair prices
 Assure food security
 Contribute to energy security

• Society at large
 Protect natural environment 

& biodiversity
 Preserve cultural landscapes 
 Contribute to the viability of 

the rural areas



Government policy objectives fall under …

• Addressing issues relating to equity 
and income distribution, or 

• Correcting of market failures
– e.g., environmental concerns



The Effectiveness of Government Farm Policy and 
Programs

• Understand farmers’ behavior (i.e., an action 
or a set of actions)
– Priorities  (incentives)

• e.g., Green technology must be superior in terms of the 
firms’ private incentives – efficiency gain, cost savings

• Recognize the diversity in motives, 
performance, preferences and perceptions of 
farmers.

Issue: Slow adoption of farming practices / technologies. 





What did we do? 
• Data: Survey of dairy farmers across Canada
• Contingent valuation method

• Willingness to pay (ex ante) for genomic information 
to identify and select traits for:

– increased feed efficiency and

– reduced methane emissions.

Kate Jones, Getu Hailu, Yu Na Lee, David Worden



How concerned are you about the 
methane emissions from your herd?

• 51% of farmers reported being not at all concerned 
with their herd’s greenhouse gas emissions.
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How concerned are you about the 
cost of feed for your herd?

• 54% of farmers reported being very concerned with the 
cost of feed. 
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Do you support the Government of Canada using 
policies to put a price on carbon emissions?

15%

29%

44%

11%

Favour Neutral Oppose Unsure



Do you support carbon pricing policies if it 
would provide a new revenue stream to 

your operation?

21%

28%

34%

17%

Favour Neutral Oppose Unsure



Which policy do you prefer to be 
used to address climate change?

14%
7%

44%

35%

Cap and Trade Carbon
Taxation

Neither Unsure



Contingent Valuation Example

2%  5%, 8% (if used in combination with genotyping 
heifers)

$ 10  $20, $30, $40, $50, $60 



Mean Willingness to Pay
• For a 5% reduction in feed intake the mean 

WTP is $14.26

• For a 5% reduction in methane emissions 
the mean WTP is ~$0

• When the traits are combined both a 
reduction in feed intake and a reduction in 
methane emissions leads to a mean WTP of 
$17.06



Findings: Distribution of WTP

WTP ≅ $14 WTP ≅ $0 WTP ≅ $17

Increased Feed 
Efficiency

Reduced Methane 
Emissions

Both



Takeaways
• Adoption of genomic technologies:

–Incentive Compatibility: 
• Private financial benefit to farmers but 

few incentives to meaningfully reduce or 
halt their GHG emissions.

• Technologies such as genomics 
provides a win-win opportunity.

• Targeted investment in practices that 
reduce cost or increase efficiency of 
resource uses could see a quicker 
adoption.



Takeaways
• Investment in Science and Innovation

– Crucial for the profitability, sustainability and 
competitiveness of the agri-food sector.

– Well-funded national mechanisms that promote 
(or speed up) research in and adoption of 
genomics for environmental attributes.

– The Living Laboratories Initiatives.



58% Increase in Global 
Dairy Demand by 2050 
(FAO, 2011)

Can we sustainably feed a 
world population of 11 billion in 
2100? 



Economics & the Environment

“We can absolutely 
make substantial 
progress protecting 
the environment and 
do it without giving 
up the chance to 
sustain growth.” –
Paul Romer



Thank you.

Getu Hailu, Professor
Food, Agricultural & Resource Economics

University of Guelph
Contact: ghailu@uoguelph.ca
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APPENDIX



Data & Method

• Survey distributed to 5775 dairy farmers across 
Canada.
– Canwest Dairy Health Initiative (3500, Summer 2017) 
– Valacta (2275, Fall 2017)

• Survey was distributed in both English and 
French.
– Online and  paper copies

• 480+ surveys received across Canada (8.4%).
• Contingent valuation method to assess willingness to pay.

Thesis: https://bit.ly/2PsRCaS

https://bit.ly/2PsRCaS





Source: Environment Canada and Climate Change, 2017 

Figure 2. Canada's Agriculture greenhouse gas emissions by Intergovernmental Panel on Climate Change sector,  (%)
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Contingent Valuation Example



Mean Willingness to Pay

5% feed  reduction

5% feed  reduction

5% feed  reduction

5% feed  reduction

8% feed  reduction



Average cost per 
straw of artificial 

insemination 
(2016) = $35

Average cost per 
genotyping test = 
$50

DATA DESCRIPTIONS:
PRIOR EXPERIENCE WITH TECHNOLOGY

89% use A.I.
from unproven bulls

40%
GenotypeVS.



Starting Bid:  $10, $20, $30, $40, $50, 
$60

With $5 incremental 
follow up bids

Reduction:  2% vs. 5% vs. 8%

Contingent Evaluation 

Scenario Trait Method 

1 Feed efficiency (FE) 
only

Artificial Insemination

2 Reduced Methane 
Emission (RME) only 

Artificial Insemination

3 FE and RME Artificial Insemination 

4 FE and RME Genotyping Test

5 FE and RME Artificial Insemination 
and Genotyping Test

Double-bounded dichotomous choice questions were used to 
elicit willingness to pay for five different scenarios:



Empirical Framework 

Where xi  is a vector of individual-specific explanatory variables
δ is a vector of parameters to be estimated
ui is an error term that is assumed to be normally distributed with           

a mean zero and constant variance of σ2

Dependent Variable: amount ($) extra per straw of artificial 
insemination  or genotyping test 
individual is willing to pay 

Main Independent Variable:  farmer’s concern about greenhouse 
gas emissions (i.e., 
methane) from their herd: 

(1) Not at all concerned  

(2) A little concerned

(3) Somewhat concerned

Dummy variable:   
Some concern (1)

vs. 

Not at all concerned (0) 



* 

Other Independent Variables
Variable Form Expected Sign

Concern – feed cost Categorical: 1 - 4 + 

Belief in Genomics* Continuous + 

Knowledge – AI, GT Discrete: 0, 1 + 

Prior Experience – AI, 
GT

Discrete: 0, 1 + 

Herd Size Continuous + 

Age Categorical: 1-7 -
Gender Discrete: 0, 1 ? 
Years Dairy Farming(2) Continuous + / -
Education Discrete: 0,1 + 
Risk Tolerance* Continuous + 
Social Interactions Continuous + 
Geographic Locations Discrete: 0, 1 ?
Trust in Breed 
Company

Categorical: 1-7 + 

Financial Structure Discrete: 0, 1 ?*created with principal component analysis; GT: Genotyping Test; AI: Artificial 
Insemination.  



Mean Willingness to Pay 

(1) Positive Willingness to Pay  for Feed Efficiency (FE) 
(2) Negative Willingness to Pay for Reduced Methane Emissions (RME) 
(3) Positive Willingness to Pay for FE and RME
(4) WTP for FE and RME > WTP for FE

AI: FE                 AI: RME AI: FE & RME      GT: FE & RME AI & GT: 
FE & RME



Marginal Effects on Mean 
Willingness to Pay 



Hypothetical Savings 
Feed Cost Savings: 

Carbon Tax 
Savings: 

Mean WTP 
≈ $15.00 

Mean WTP ≥ 0



Adopt when 
it is new

Adopt when 
they perceive a 

benefits

Adopt when there is a 
productivity gain Adopt when 

there is plenty 
of help and  

support

Adopt when 
they have to

Recognize the diversity in motives, preferences and 
perceptions of farmers.



Early Maturing Corn Variety in Ethiopia

• Issue – climate change and crop failure
• Existing technology 

– Mature in ~ 7 months; very tall
• Climate Smart Variety 

– Mature in 3 month; higher yield; short; drought resistance; 
– Limited/slow adoption, and differences within each group



Use of Maize 
Stover

• Animal feed
• Fuel
• Construction 
• Sale 

• Food
• Sale

Grain Maize

Farmers are prudent (far-sighted, not imprudent), not simply slow. 



Economic Analysis of Increasing Feed 
Efficiency and Reducing Greenhouse Gas 
(GHG) Emissions through Genomics in 
Canada’s Dairy Industry

Kate Jones, Getu Hailu, Yu Na Li, David Worden         
Food, Agricultural & Resource Economics
University of Guelph
Contact: ghailu@uoguelph.ca

Canadian Agricultural Policy Research Network (CAPRN) Seminar, 
October 11-12,2018, Ottawa, Ontario







To limit global warming to 1.5 degrees



• Farmers are prudent (far-sighted, not 
imprudent), not simply slow. 



To limit global warming to 1.5 degrees

Using technology to remove 
CO2 from the atmosphere.



58% Increase in Global 
Dairy Demand by 2050 
(FAO, 2011)



58% Increase in Global 
Dairy Demand by 2050 
(FAO, 2011)

Can we sustainably feed a 
world population of 11 billion in 
2100? 





Prior Experience with Technology 

89% use A.I.
from unproven bulls 40%

Genotyping

VS.

Average cost per 
straw of artificial 

insemination 
(2016) = $35 Average cost per 

genotyping test = 
$50

Genotyping is the process of determining 
differences in the genetic make-up (genotype). 



Do you support the Government of Canada addressing 
climate change with environmental policy?



Do you support carbon 
pricing policies if it would 
provide a new revenue 
stream to your operation?

Do you support the 
Government of Canada 
using policies to put a price 
on carbon emissions?



Which policy do you prefer to be used to address 
climate change?



Do you support the Government of Canada addressing 
climate change with environmental policy?

12.6%

56.2%

18.9%

12.4%

Strongly Support Somewhat Support Don't Support Unsure



Are you in favour, neutral, or oppose the proposal to 
limit methane emissions from farms?

7%

24%

59%

10%

Favour Neutral Oppose Unsure
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