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What we’ll cover this afternoon

• Who we are: USDA Climate Hub & UVM Extension Center for 
Sustainable Agriculture 

• Climate change impacts and effects on Vermont Farms
• Case study  – Intervale Community Farm 
• Methods – partial budget analysis and cost effectiveness 
• Overview of Costs and Benefits of adaptation practices
• Key Findings



Impacts of Climate Change on Farming in 
Vermont

Impacts are visible now, including:
• More severe precipitation events
• Variable rainfall 
• Higher temperatures
• More pests
What we don’t know are the costs and benefits of adapting to 
these impacts on Vermont farms



Intervale Community Farm (ICF)
 Certified Organic Vegetable 

Farm

 Location: Winooski floodplain, 
Burlington Vermont

 Size: 25 acres (2017)

 In business since 1990

 Farm Manager – Andy Jones



Farm manager Andy says, 
“On a 100-year floodplain, ICF 
soils have long been 
recognized as productive 
farmland, albeit subject to 
flooding.  The irony is that much 
of the floodplain that ICF farms 
is composed of sandy soils, 
which drain well but need to be 
irrigated during dry periods.” 

Issue:



Key Question:

“Does field crop 
irrigation make sense 
as a farm strategy 
given the number of 
wet summers in the 
Northeast”?

ICF Lettuce crop, Summer 2017



Burlington Precipitation Trends 
1997 to 2017 - National Weather Service



Water Crop Deficit at Intervale
Summer of Tropical Storm Irene

Source: Cornell Water Deficit Calculator



Cost Benefit Methods for ICF

• Available data 
• Assumptions
• Using Cornell water deficit calculator 
• Partial budget analysis using net present 

value
• Sensitivity analysis



Definition
Analysis that estimates the 
expected change in profit 
(available cash, other measures 
of economic performance) 
associated with a proposed 
change in the farm business

Characteristics 
• Analyzes a proposed change 

compared to the present farm 
business 

• Includes only the changes in 
revenues and costs -- not the 
total values -- marginal analysis

• Provides an estimate of the 
increase, or decrease in profit 
(or cash income above cash 
costs)

• Says nothing about the change 
relative to alternative uses of 
resources

Partial Budget Answers
What new or additional income will be 
received?
What current costs will be reduced or 
eliminated?
What current income will be lost or 
reduced?
What new or additional costs will be 
incurred?

Partial Budgeting



Partial Budget Format – Profit
All in consistent units (such as $/acre/year)

Items that Increase 
Profit

Items that Decrease 
Profit

Increased Revenues Decreased Revenues

Reduced Costs Increased Costs

Sum of Items that 
Increase Profit (A):

Sum of Items that 
Decrease Profit (B):

Expected Change in 
Profit (A) minus (B) =



ICF Irrigation Benefits and Costs 
over 11 years - in net present value 
(NPV) terms



NPV of Benefits & Costs of Irrigation
Partial Budget



Key Findings ICF Irrigation Case Study

 Benefits of avoided crop loss >  costs of irrigation in all 
but one year.

 If ICF can protect at least 3.5% of its crop revenues with 
irrigation, it will cover its costs of irrigation.

 If all years “dry”,  farm benefits > $800,000   



Surprises in ICF findings
 If all years were “wet”, net farm benefits almost $70,000 

each year. 
 Benefits of irrigation > costs even if every year is “wet” 

given that rainfall does not always coincide with crop 
production needs.  

 Wet years still have dry periods during critical crop growth 
stages when irrigation provides significant benefits.



Next Steps & Lesson Learned
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