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Introdu
tion

Climate (temperature, rainfall): dire
t and major inputs in

agri
ulture.

Climate 
hange: higher temperature and undetermined rainfall,

shu�e the relative pro�tability of agri
ultural a
tivities and

land use 
hoi
e.

Will farmers re
ognize 
limate 
hange and its impa
t on their

land? If so, will they adapt and how?

What are the impa
ts on U.S. agri
ulture from future 
limate


hange? Bene�
ial or not? Homogeneous or heterogeneous?
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Resear
h Questions & Findings

Resear
h Questions

1

What are the values of potential adaptation strategies?

2

Whi
h adaptation strategy should farmer take at di�erent

lo
ation?

3

What are the impa
ts of 
limate 
hange on U.S. agri
ulture?

Preliminary Findings

1

In
rease in temperature and rainfall are bene�
ial to U.S.

agri
ulture in the past (average e�e
t).

2

Growing heat tolerant 
rops and drought tolerant 
rops in

extremely hot area in
rease agri
ultural land value

(heterogeneous e�e
t).
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Contributions

Intelle
tual merits

1

Estimate the heterogeneous impa
t of 
limate 
hange on

agri
ulture.

2

Quantify values of adaptation strategies.

3

Re-estimate the impa
ts on agri
ultural land value of 
limate


hange using di�erent adaptation strategies.

Broad impa
ts

Provide guidan
e to 1) government and private investors to engage

in R&D for new 
rops, te
hnology, and pra
ti
e; 2) university

extensions to present and 
ommuni
ate with farmers about

adaptation strategies; and 3) dire
tly help farmers to make land use

and adaptation adoption de
ision to minimize potential loss 
aused

by 
limate 
hange.
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Impa
ts of Climate Change and Adaptation

Produ
tion Fun
tion: Adams (1989).

Natural Experiment: Taraz (2012) - irrigation te
hnology and


rop 
hoi
e by Indian Monsoon, Hornbe
k and Keskin (2011) -

land value and 
rop 
hoi
e by Ogallala.

E
onometri
s: S
hlenkder and Roberts (2009) and Burke and

Emeri
k (2012) on 
rop yields.
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Ri
ardian Approa
h

Ri
ardian Approa
h: Mendelsohn, Nordhause, and Shaw (1994) - land

value.

Assume full adaptation, e.g., land use 
hange, introdu
tion of new 
rops,

and te
hnologi
al 
hange.

But it doesn' infer the value of ea
h adaptation strategy and

make re
ommendation of adaptation 
hoi
e.

Oh, wait, I �nd something in 
ommon: CROP ATTRIBUTES.
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Evolution of the Ri
ardian Approa
h on Land Valuation

Mean value fun
tion in Mendelsohn, Nordhaus, and Shaw (1994) :

V̄
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= βz

i

(1)

1

Omitted Variable Bias: S
hlenker, Hanemann, and Fisher (2005, 2006),

Des
hênes and Greenstone (2007, 2012), Massetti and Mendelsohn

(2012)
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Sele
tion Bias: Timmins (2006)
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Empiri
al Model: Crop Adaptation

Based on Timmins (2006):
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I introdu
e 
rop adaptation by spe
ifying the beta 
oe�
ients following

Anderson, Wang, and Zhao (2012):

β
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Estimation: Long-Di�eren
es

¨̄
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where γ =−
1

α and L̈

ij

measures land use 
hoi
e 
hange.

α
o

,α
a

,γ are to be estimated by OLS.

Unobserved 
rop heterogeneity, unobserved 
ounty heterogeneity, and the


rop-
ounty residual 
an be approximated by:
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Data: 
ounty level

Farmland value and 
rop a
reage: Census of Agri
ulture

1978-1982 (before), 1997-2002 (after).

Climate Chara
teristi
s: 1950-1980 (before) and 1970-2000

(after) temperature and rainfall from PRISM via S
hlenker and

Roberts (2009) and day length from Albouy, Graf, Kellogg,

and Wol� (2013).

Crop attributes: USDA Plant Chara
teristi
s Database and


rop s
ien
e resear
h via Anderson, Wang, and Zhao (2012).

Chenguang Wang (MSU) Agri
ultural Adaptation to Climate Change



Introdu
tion

Literature Review

Preliminary Estimation Results

Robustness (in progress)

Impa
ts Simulation (in progress)

Table 1: Crop Attributes
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Figure 1: Crop Yield and Temperature

Sour
e: S
hlenker and Roberts (2009)
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Climate Variables: 3-stage
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Climate Variables: 3-stage

Temperature: Freezing Degree Days, Average Optimal Degree Days,

and Heating Degree Days.

Rainfall: Insu�
ient Rainfall, Average Optimal Rainfall, and

Ex
essive Rainfall.

Chenguang Wang (MSU) Agri
ultural Adaptation to Climate Change



Introdu
tion

Literature Review

Preliminary Estimation Results

Robustness (in progress)

Impa
ts Simulation (in progress)

Table 2: Des
riptive Statisit
s of Long Di�eren
es Dataset (1980-2000)
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Table 3: Long Di�eren
es Estimates of the Impa
ts of Climate Change on

Agri
ultural Land Value (1980-2000)

In
rease in rainfall and temperature 
an be bene�
ial to U.S. agri
ulture

and growing heat and drought tolerant 
rops reinfor
es the impa
ts.
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Robustness

1

Di�erent 
uto�s for temperature (0C,30C) and rainfall

(.15mm, .93mm).

2

Farmland value*Interest rate -> land rent as dependent

variable, land bubble in 1980s.

3

Panel data approa
h (short-run adaptation).

4

Cross-se
tional approa
h (long-run adaptation).

Irrigation: east U.S., irrigation 
uto� 10%. [not be
ause of

irrigation, be
ause of irrigation at very low 
ost℄

Others: urban, population, highway networks

Chenguang Wang (MSU) Agri
ultural Adaptation to Climate Change



Introdu
tion

Literature Review

Preliminary Estimation Results

Robustness (in progress)

Impa
ts Simulation (in progress)

Simulation under Climate Change

1

No 
rop adaptation (base).

2

Change land use w/o 
hanging 
rop 
hoi
e set.

3

Adopt existing 
rops at new lo
ations.

4

Modify attributes of existing 
rops, e.g., drought-resistent 
orn

and soybeans in Midwest.

5

Add new 
rops into produ
er's 
hoi
e set, e.g., mis
anthus and

swit
hgrass.

6

Apply �sun-s
reen� to ALL 
rops in hot areas.
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