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1. Presentation



A bit about me
• Assistant Professor, Charles H. Dyson School of 

Applied Economics and Management (since 2014)

• Teaching 50% / Research 50%

• Research: Impacts of extreme weather and climate 
change on agriculture

• Increasingly working on other climate-related 
topics: migration, nutrition, trade, land use change, 
finance, etc.

• But main focus remains agriculture (US and beyond)



2. The science



Earth’s climate is warming

Source: https://climate.nasa.gov/scientific-consensus/

Temperature data showing rapid warming in the past few decades, the latest data going up to 2018. According to 
NASA data, 2016 was the warmest year since 1880, continuing a long-term trend of rising global temperatures. The 
10 warmest years in the 139-year record all have occurred since 2005, with the five warmest years being the five 
most recent years. Credit: NASA's Earth Observatory.



Source: https://nca2014.globalchange.gov/report/appendices/faqs/
graphics/1700-years-temperature-change-proxy-data



Source: https://climate.nasa.gov/evidence/







Climate models replicate the 
observed global warming



Natural causes alone CANNOT 
replicate the observed global warming



Source: Bloomberg



Overwhelming 
scientific consensus

• American scientific societies

- e.g. : American Association for the Advancement of Science 
(AAAS), America Chemical Society (ACS), American 
Geophyisical Union (AGU), American Meteorological Society 
(AMS), American Physical Society (APS), etc.

• US National Academy of Sciences

• US government agencies

- e.g. US Global Change Research Program, etc.

• International bodies

- Intergovernmental Panel on Climate Change (IPCC)



3. The challenge





Agricultural TFP growth 
(1961-2015)



Agricultural TFP growth 
(1961-2015)









Links to:

Paper and 
Appendix

Code and data Press release 



Fig. 1 TFP distribution and deviations.
(A) Distribution of TFP across the continental United States by year over 1960–2004. The box represents the first three quartiles, 
and whiskers extend to the extremes. TFP is normalized to 1 for Alabama in 1996. (B) Deviations in TFP from the trend based on 
a state-specific Hodrick-Prescott (HP) decomposition (see Materials and Methods). Boxes and whiskers are defined as for the 
level data. (C) Maps show yearly TFP deviations from state-level trend. The color scale corresponds to quintiles.



Fig. 2 Productivity response to summer temperature by region.
The overlay of blue response functions for each region corresponds to 1000 response functions derived from bootstrapped 
regressions in which years of data (1960–2004) were sampled with replacement. Mean and 95% confidence bands derived from 
the bootstrapped regressions are represented in darker lines. Functions were estimated separately for each USDA Climate Hub 
region based on state-level TFP and summer (June to August) weather data (see Materials and Methods). The green histograms 
below the response curves represent the percent of the time spent in each temperature bin during the summer season.







Fig. 3 Predicted productivity changes from summer temperature change.
Each panel represents the predicted changes in TFP corresponding to uniform changes of the entire summer temperature 

distribution. Predictions based on regressions calibrated with earlier data (1960–1982) are represented with gray bars, whereas 
predictions calibrated to more recent data (1983–2004) are represented with red bars. The error bars correspond to ±1 SD of the 

1000 bootstrapped predictions. The green histogram represents the frequency of maximum summer temperature over the full 
sample period (1960–2004) and is presented for reference of the underlying distribution. The interval breaks fall within each full 

degree (e.g., the 2°C bin corresponds to summers between +1.5° and +2.5°C).



Fig. 4 Regional specialization.
Each panel represents the evolution of the share of each region’s production value in crops (red) and livestock (gray). Points 

indicate yearly observations, and lines correspond to a smooth spline trend line.



Source: https://statesummaries.ncics.org/chapter/ny/



Source: https://statesummaries.ncics.org/chapter/ny/



Source: https://statesummaries.ncics.org/chapter/ny/



Source: https://statesummaries.ncics.org/chapter/ny/



Projections for NY
• Warmer temperatures overal

• More precipitation and heavier downpours

• Wetter winter/spring, similar summer/fall

• Thus more frequent flooding in winter/spring and 
droughts in summer/fall

• Longer frost free period, but hotter summers

• Challenge: timely & cost-effective adaptation of 
NY farmers to changing climatic conditions













4. Opportunities





Source: https://www.nyserda.ny.gov/-/media/Files/EDPPP/Energy-
Prices/Energy-Statistics/greenhouse-gas-inventory.pdf



NYS Senate Bill S6599
Download here (21 pages)



• Reduce greenhouse gases 100% over 1990 levels by 
2050

• Establishment of a “climate action council” (22 
members: 12 agency heads + 10 at large members)

• Council established “advisory panels” in various areas, 
including agriculture and forestry

• Council has 2 years to complete a “scoping” plan to 
recommend regulatory measures to meet goals, 
including “measures to achieve carbon sequestration 
and/or promote best management practices in land use, 
agriculture and forestry”

S6599 summary



Many opportunities for GHG 
emissions reduction

(ideas from Peter Woodbury)

• Improved efficiency of crop and livestock 
production

• Improved soil health (more carbon)

• Cover crops and double crops

• Perennials in place of annuals

• Cropland nutrient management 



Paradigm shift

• Carbon sequestration would become as 
new type of agricultural production

• Farmers provide a service to society

• Design of market is critical to make this 
sustainable

• Reduce risk of unintended consequences



Other opportunities (and challenges) 
from changing land use

• Leasing farmland 
for renewable 
energy production

• Cornell is starting 
an USDA/NSF-
funded research 
project on “ag-to-
energy land use 
transitions”
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