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Research & Extension Program Themes

• Theme I: Agriculture & the Environment; Grower Decision Making

• Theme II: Land Value, Land Ownership, Land Tenure, Land Use

• Theme III: Chinese Agriculture & its Global Trade Implications

• Other Useful information:

Appointment: 50% Research & 50% Extension

Joined Cornell Dyson School & Cornell Cooperative Extension in July 2022

Faculty Affiliate, Cornell Institute for China Economic Research (CICER) 

Faculty Fellow, Cornell Atkinson Center for a Sustainable Future

Led Iowa land value survey; co-founded the ISU China Ag Center

New Projects in New York State

o Ag & Solar; Agrivoltaics (joint with David Kay and Rich Stedman)

o Floodplain paddy rice farming (joint with Jenny Kao-Kniffin and Susan McCouch)

o Carbon credits for dairy farmers (joint with Chris Wolf)

o US Northeast Land Value & Rent Trends (joint with ASFMRA Northeast Chapter)



The Dead Zone

https://youtu.be/a8ae
2vq45eA

https://youtu.be/a8ae2vq45eA
https://youtu.be/a8ae2vq45eA


Nutrient reduction target for Western Lake Erie Basin
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Maumee 

Watershed

Western Lake 

Erie

Dissolved 

Reactive P (DRP)
186 MT 40% less

Total P (TP) 860 MT 40% less

2016 Great Lakes Water Quality Agreement 

Protocol, Annex 4  Spring (March-July) Targets
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https://crsreports.congress.gov/product/pdf/R/R47057

https://crsreports.congress.gov/product/pdf/R/R47057


Voluntary cost-
share subsidy 
payments is the 
mainstay ag 
conservation policy



Costs and Benefits of Mitigating & Preventing HABs

• Costs for farmers: direct out of pocket expenses + lost yield + lower input 
costs + increased management time + increased risk + aesthetics

• Costs for residents: e.g., costs to change lawn fertilization practices

• Government budget costs: Cost share payments + monitoring & 
implementation costs

• Benefit: Value of recreational opportunities + value of waterfront property + 
Value of avoided drinking water / wastewater treatment costs + value of 
health benefits



https://doi.org/10.1073/pnas.1215991109

https://doi.org/10.1073/pnas.1215991109




An example looking at the western Lake Erie Basin

Improved 
ecosystem 

services

Non-market 
valuation (survey 
of anglers, Ohio 

residents)

Costs of 
policy ($)

Benefits of 
policy ($)

Farmer land 
management 

decisions
Policies

Economic & behavioral 
models of crop choice, 

fertilizer & BMP adoption 
(survey of 7,500 farmers)

Policy support 
(surveys of Ohio 

residents, Maumee 
farmers, residents)

P runoff from 
field into 

watershed

P loadings 
to Lake 

Erie

Spatial land-watershed 
simulation model w 

SWAT (data on 187k rural 
land parcels, 2300 HRUs) 

Changes in 
ecosystem 

services

Mechanistic and statistical 
models (temperature, 
climate, food web, fish 

populations, HABs)



Methods for Empirically Measuring the Value of 
Changes in Ecosystem Services (Less HABs)

1. Revealed Preference Studies
• Look for behavior and changes in behavior that reveal
tradeoffs
• Recreation demand studies
• House prices related to ecosystem amenities
• Wage studies
• Avoidance cost in wastewater treatment & water purifiers

2. Stated Preference Studies
• Direct questioning about tradeoffs
• Contingent Valuation
• Choice Experiments







Welfare Estimates – Nutrient Reduction 
Scenarios for Lake Erie 





• Communities whose drinking water comes from a source contaminated by 
an algae outbreak can install technology to remove bacteria and toxins. 
Granular activated carbon or powdered activated carbon are the most 
common. EWG found that 12 cities spent almost $289 million – 25 percent 
of the total costs we documented – on drinking water treatment. That 
includes the money communities like Toledo have invested in wholesale 
improvements to their drinking water systems.

• On smaller lakes, many communities treat algae outbreaks in the water 
instead of focusing on prevention. A common practice is to spray aluminum 
sulfate, or alum, onto the bloom, which causes the algae and phosphorus 
to sink to the bottom of the lake, although the phosphorus could be stirred 
up again by heavy rainfall from a big storm. Out of the 85 locations we 
examined, 18 used alum to treat an outbreak, at a total cost of about $9.4 
million.



2019 Iowa general 

public survey

2020 Boone & N. 

Raccoon farmers

No. respondents 858 493

Response rate 28.7% 49.4%

Survey period June – Dec’ 19 July – Sept’ 20

Age 59 64

% Male 57% 89%

Some college or higher 78% 76%

% Retired 38% 17%

HH income > $70k 48% 62%

IWC Survey of Iowa Residents: 
821 general public (2019) + 487 farmers (Boone, N. Raccoon; 2020)



Survey findings 
• 32% Iowans & 55% farmers think Iowa’s water quality to be good or very good

• 58% of Iowans are at least somewhat aware of algal blooms in Iowa’s lakes

• Half of the general public & 30% farmers think algal blooms are very harmful

• 60% of Iowans have seen algal blooms in Iowa lakes at least once

• 60% of the general public & 32% of farmers think agriculture (manure + fertilizer) is 
the No.1 source of excessive nutrients in Iowa’s lakes

• 65% of the general public & 20% of farmers are not at all familiar with the Iowa 
Nutrient Reduction Strategy; 4% of the general public and 23% of farmers are very or 
extremely familiar with INRS

• 52% of the general public & 22% of farmers chose fertilizer taxes (ag + lawn) as the 
best way to fund INRS; a recreational fee as the top choice by farmers (30%)

• 35% of Iowans & 26% of farmers are concerned about nitrates in drinking water in 
their neighbourhood 

• Iowans are willing to pay $19 per household monthly on average for 25% less nitrate 
in source water; 50% less HABs related beach closure +10% less Gulf hypoxic zone



Costs of Reducing HABs & Conservation Practice 
Adoption Determinants



https://www.card.iastate.edu/products/publications/synopsis/?p=1302

https://muse.jhu.edu/article/775584 (Published in Land Economics, Nov 2020) 

https://www.card.iastate.edu/products/publications/synopsis/?p=1302
https://muse.jhu.edu/article/775584
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Three BMPs we focused on 

P rate 
reduction

22

Subsurface placement of 
fertilizer

Current adoption rate: 
47%

Cover crops
Current adoption rate: 

21%



SWAT simulates water quality under any 
combination of landuse/abatement activities• Process-based 

Watershed-scale 

Ecohydrological

simulation model 

developed by USDA -

Agricultural Research 

Service 

• Predicts ambient 

(instream) water quality 

associated with a 

spatially explicit set of 

land use/conservation 

practices  Soil and Water Assessment Tool (SWAT)

Policy simulation step 2:

Identify N reductions per acre from each practice using SWAT model



Increase in BMP adoptions under cost share 
payments vs. fertilizer taxes



Reduction in total and 
DRP loadings under 
different nutrient 
management policy
scenarios



https://www.card.iastate.edu/products/
publications/synopsis/?p=1312

Owners Acres

No till 21% 27%

Cover crops 5% 4%

Buffer strips 3% 3%

Ponds 1% 2%

Conventional wisdom: 

land tenure insecurity → less 

conservation practice adoption

[Cover crops: Yes; No-till: No]





Landowners’ 
Likelihood of 
Increasing BMPs 
under Alternative 
Policies



We developed a series of partial budgets based 

on a statewide survey of Iowa farmers to evaluate 

the changes in net returns resulting from the 

incorporation of cover crops into a corn or 

soybean production system. The average net 

returns to cover crop use for farmers who did 

not use cover crops for grazing livestock or forage 

were consistently negative across different 

planting and termination methods, tillage 

practices, and experience levels. Only farmers 

who used cover crops for grazing livestock or 

forage and received cost-share payments 

tended to derive net positive returns from 

cover crop use. Our results can be used as 

benchmarks for current or potential cover croppers 

and for ground-truthing agricultural and 
conservation policy design.

https://docs.lib.purdue.edu/jafe/vol2/iss2/2/

•After one year of cover crop use, corn yields 
increased 0.5% and soybean yields 2.1%
•After three years of cover crops, corn yields 
increased 1.8% and soybeans yields 3.5%
•After five years of cover crops, corn yields 
increased 3% and soybean yields 5%

https://www.covercropstrategies.com/articles/
511-when-do-cover-crops-pay-off

https://docs.lib.purdue.edu/jafe/vol2/iss2/2/
https://www.covercropstrategies.com/articles/511-when-do-cover-crops-pay-off






Choice Experiment: Treatment

Random Assignment to either

1. Cost share contracts 2. Reverse auction contracts with 
maximum cost share bids specified 





• 358 completed responses to the women landowner survey
• web/mail survey from July 30 through October 20, 2021

• response rate of 52.0% (358/688)

• 135 (38%) are from ISU Extension and Outreach Women in Ag programs, 222 (62%) are 
from the Iowa Farmland Ownership and Tenure study

• Goal: offer information and resources to help women meet the challenges of 
implementing new conservation practices by studying their

• interest in conservation topics

• concerns on conservation issues

• preferences for receiving educational programming

Policy brief available at 
https://www.card.iastate.edu/products/publications/pdf/22wp633.pdf

2021 Survey of Iowa Women Landowners

https://www.card.iastate.edu/products/publications/pdf/22wp633.pdf


Interest in Conservation Topics

• Higher interest in the 
top 5 topics

➢ Conservation programs

➢ Soil conservation 
practices

• Disperse interest of 
women landowners in 
conservation topics



Concern on Conservation Issues



Educational Preference - Time



Educational Preference – Delivery Mode
• Women prefer virtual 

delivery methods to in-
person formats, while half-
day in-person meetings are 
also welcome, ranking third 
for OLs and fourth for NOLs. 

• OLs are more willing to 
receive educational 
information than NOLs 

• Large gaps in webinars, 
half-day in-person meetings, 
women learning circles, and 
multi-part series of 
educational meetings



Educational Preference 
– by Age Groups and 
Operating Status



Thank you!

Wendong Zhang
wendongz@cornell.edu

https://wendongzhang.weebly.com/

mailto:wendongz@cornell.edu
https://wendongzhang.weebly.com/
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