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Background Conceptual Framework

Empirical and Results

 The US is the second largest soybean producer worldwide. To Since a farmer’s planting decision could be correlated with other de-
meet the increasing global demand for soybeans, increasing soy- cisions, we use weather in planting season to instrument it.
bean acres could cause many problems, including environmen- T RN
tal concerns. o Yir = Bo + 5delantiﬁg Date,, + X0+ h,-(t) + 6; + €44 (4)

Instead of increasing acres, improving soybean quality becomes
an alternative solution. However, US farmers do not have in-
centives to manage soybean quality, even though many of their
choices, such as planting date, affect soybean quality.

Plantiﬁg Date;, = ag+ouTi v +op Py v, +Xat+h (t)+0;4¢€; (5)

yi¢ 1s yield and components in year ¢ at county i; PlantingDate is

Soybean quality determines how much soybean meal (protein) ——— coded as the number of days since the first day of year ¢; X are weather

and soybean oil can be made from each bushel. controls in growing seasons; h,.(t) is quadratic regional time trends; 6;
is the county fixed effect. T;; ps_, and Pj; 5/ . are average temperature

and accumulated precipitation j weeks prior to the county i’s histori-
cal planting date.

Figure 1: Soybean Value Chain.

Farmers planting date atfects yield and quality differently. Early

planting leads to higher yield but lower quality soybeans. Even if quality is important for soybean value, soybean quality tests

are not implemented at local elevators and farmers are not incen-
tivized to improve quality. Since there is no price signal for quality,

: : : .. o . . Table 2: Planting date effects on yield and components.
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Theoretically and empirically examine how farmers planting date Ols _2s _Ols _ 2SIs OIS 25
choices to maximize their yield are not socially optimal for soybean RN Fletne e o024 (0020 (000185 (000452 (000161) (00098
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. . . . N Constant 53,030***  58,471*** -gf%gz‘* -11,549  -26,835** -22,818** -18,761***  30,177***  15,345***
The soybean quality data we use contains the protein and oil concen- 1958 (1982) - (1ee2) (10769 (LD By G109 @3 (2559
. . . . Observa tions 7,200 7,200 7,200 7,200 7,200 7,200 7,200 7,200 7,200
tration for soybeans from major production counties from 2006 and N F tatistic ros  olal 5043
. . . R-squared 0.269 0.284 0.097 0.545 0.534 0.121 0.116 0.138
2020 (as the percentage of the soybean weight). Planting date is the . W ey b eterCotr
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Figure 2: Incompatible Incentives between Farmers and the Society.
Table 1: Summary StatiStiCS. farmers actual planting date
Farmer’s maximization problem is to choose optimal planting date w. ®
Obs. Mean SD. Min Max y(w) is potential yield planting at the date w; d(w) is yield losses due 2
planting date 7200 131.8 6749 112 162 to freeze damage. g
. =
yield(bushel/acre) 7,200 4794 9470 11 80 5
protein concentration(%) 7,200 34.32 1.238 28.85 40.03 max y(w) — d(w) (1)
oil concentration(%) 7,200 18.83 0902 1280 22.05 : MV/\
Planting Season FO.C - dy(w)  dd(w) 2) =
gl‘OWing degree daYS1O 7,200 77.83 39.06 0.380 250.4 . . . dw dw 1o Plantinézt?ate(the nur;ggr of days si:::lg the first dal:ngthe year) %9
precipitation(inches) 7,200 8770 4772 1.262  426.0 For social optimal planting date, the goal is to maximize the value of Dl
: Figure 3: Planting Date and Soybean Value.
Growing Season soybean.
growing degree daysg 32 7,200 1,790 2285 1,102 2,567 Key Results
growing c.iegr.ee daysss+ 7,200 1.774 3.116 0 33.00 max ppprotein(w)(y(w) — d(w)) + pooil (w)(y(w) — d(w))  (3) | - |
precipitation(inches) 7,200 4845 136.1 108.0 1,068 v  Compared with OLS estimation, the absolute value of IV estima-
€y(w)—d(w) = —Ep,protein(w)+pyoil(w) tors are bigger. For example, OLS estimator shows that one day
p o .
delay causes about 0.221 bushel yield losses per acre but IV es-
Correspondence Wharmers < Waocial O Wiagrmers > Wiocial timates the losses are 0.33 bushel/acre. This is because farmers

proactively mitigate yield losses due to delayed planting.
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Compared with social optimal planting date, farmers are planting ei-

ther too early or too late unless equation (2) holds.  From figure 3, if farmers can planting earlier, there will be up

to $2.5/bushel increment, generating a substantial welfare im-
provement from adjusting the planting date each year.



