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AGRICULTURE
 

Abstract

Standard measures of productivity display enormous dispersion across farms in Africa. Crop
yields and input intensities appear to vary greatly, seemingly in conflict with a model of efficient
allocation across farms. In this paper, we present a theoretical framework for distinguishing
between measurement error, unobserved heterogeneity, and potential misallocation. Using rich
panel data from farms in Tanzania and Uganda, we estimate our model using a flexible
specification in which we allow for several kinds of measurement error and heterogeneity. We find
that measurement error and heterogeneity together account for a large fraction - as much as ninety
percent -- of the dispersion in measured productivity. In contrast to some previous estimates, we
suggest that the potential for efficiency gains through reallocation of land across farms and farmers
may be relatively modest.
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27. 

 

𝐿ℎ

[0, Lℎ]

𝜁(𝑘) 𝜁(∙)

𝜉(𝑘)

𝛾(𝑘, 𝑠) 𝑠 Δ(𝑠)

𝑆

ℎ 𝑘

𝑠

qℎ(𝑘, 𝑠) = 𝛾ℎ(𝑘, 𝑠)𝜁ℎ(𝑘)(𝜉ℎ(𝑘, 𝑠))
𝜃
.

𝑤ℎ

max
𝜉ℎ(𝑘,𝑠)

[𝛾ℎ(𝑘, 𝑠)𝜁ℎ(𝑘)(𝜉ℎ(𝑘, 𝑠))
𝜃
− 𝑤ℎ𝜉ℎ(𝑘, 𝑠)].



28. 

 

𝜉ℎ
∗(𝑘, 𝑠) = (

𝜃𝛾ℎ(𝑘,𝑠)𝜁ℎ(𝑘)

𝑤ℎ
)

1

1−𝜃

qℎ
∗ (𝑘, 𝑠) = 𝜁ℎ(𝑘)𝛾ℎ(𝑘, 𝑠) (

𝜃𝛾ℎ(𝑘, 𝑠)𝜁ℎ(𝑘)

𝑤ℎ
)

𝜃

1−𝜃

.

 

[𝑘, 𝑘] ⊆ [0, Lℎ]
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29. 

 

𝑠

𝐿ℎ𝑖 = (𝑘 − 𝑘). 

𝑋ℎ𝑖 = (𝑠)(𝑘 − 𝑘)

qℎ(𝑘, 𝑠) = 𝛾ℎ(𝑘, 𝑠)𝜁ℎ(𝑘) (
𝑋ℎ𝑖
𝐿ℎ𝑖
)
𝜃

.

𝑘 = 0 𝑘 = 𝐿ℎ𝑖

𝑌ℎ𝑖(𝑠) = ∫ 𝛾ℎ(𝑘, 𝑠)𝜁ℎ(𝑘) (
𝑋ℎ𝑖
𝐿ℎ𝑖
)
𝜃

𝑑𝑘
𝐿ℎ𝑖

0

= (
𝑋ℎ𝑖
𝐿ℎ𝑖
)
𝜃

∫ 𝛾ℎ(𝑘, 𝑠)𝜁ℎ(𝑘)𝑑𝑘
𝐿ℎ𝑖

0

.

𝜁ℎ𝑖(𝑠) =
1

𝐿ℎ𝑖
∫ 𝛾ℎ𝑖(𝑘, 𝑠)𝜁ℎ𝑖(𝑘)
𝐿ℎ𝑖
0

𝑑𝑘

𝑌ℎ𝑖(𝑠) = 𝐿ℎ𝑖𝜁ℎ𝑖(𝑠) (
𝑋ℎ𝑖
𝐿ℎ𝑖
)
𝜃

= 𝜁ℎ𝑖(𝑠)𝐿ℎ𝑖
1−𝜃(𝑋ℎ𝑖)

𝜃
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𝑁 𝑉

 𝜉= 𝑁𝛼𝑉1−𝛼



30. 

 

max
(𝑠)

[
 
 
 

[𝑘 − 𝑘] ( (𝑠))
𝜃

∫𝛾ℎ𝑖(𝑘, 𝑠)𝜁ℎ𝑖(𝑘)

𝑘

𝑘

𝑑𝑘

− 𝑤ℎ[ ℎ𝑖(𝑠)][𝑘 − 𝑘] − 𝑐

]
 
 
 

ℎ𝑖 𝑠

𝑐 → 0 (𝑘 − 𝑘) → 0 [Yℎ𝑖
∗ − ∫ qℎ

∗ (𝑘)𝑑𝑘
𝑘

𝑘
] → 0 𝑐 >

0, 

 



31. 

 

𝑖

ℎ 𝐿̃ℎ𝑖 𝐿ℎ𝑖−1

𝐿ℎ𝑖

𝛾ℎ(𝑘, 𝑠) 𝜁ℎ𝑖 =
1

𝐿̃ℎ𝑖
∫ 𝛾ℎ(𝑘, 𝑠)𝜁ℎ(𝑘)
𝐿ℎ𝑖
𝐿ℎ𝑖−1

𝑑𝑘

𝜁ℎ𝑖

𝑐

𝜁ℎ𝑖

𝑋∗  (= 𝐿̃ℎ𝑖 (
𝜃𝜁ℎ𝑖

𝑤ℎ
)

1

1−𝜃
)

𝜁ℎ𝑖(𝑠)𝐿̃ℎ𝑖
1−𝜃(𝑋ℎ𝑖)

𝜃 −𝑤ℎ𝑋ℎ𝑖 = 𝑐

𝐿ℎ𝑖
𝑚𝑖𝑛 =

𝑐𝑤
𝜃

1−𝜃

(𝜁ℎ𝑖(𝑠))
1

1−𝜃 (𝜃
𝜃

1−𝜃 − 𝜃
1

1−𝜃)

.



32. 

 

 

 



33. 

 

𝑡

𝑖 ℎ 𝑡 𝑌ℎ𝑖𝑡 =

𝜁ℎ𝑖𝑡𝐿ℎ𝑖𝑡
1−𝜃(𝑋ℎ𝑖𝑡)

𝜃. 𝜁ℎ𝑖𝑡 =
1

𝐿ℎ𝑖𝑡
∫ 𝛾ℎ𝑖𝑡(𝑘, 𝑠(𝑡))𝜁ℎ𝑖(𝑘)
𝐿ℎ𝑖𝑡
0

𝑑𝑘

𝜁ℎ𝑖(𝑘)

𝑡 𝛾ℎ𝑖(𝑘, 𝑠(𝑡))

1

𝐿ℎ𝑖𝑡
∫ 𝛾ℎ𝑖(𝑘, 𝑠(𝑡))𝜁ℎ𝑖(𝑘)
𝐿ℎ𝑖𝑡
0

𝑑𝑘 = 𝑒𝜔ℎ𝑖𝑡(𝐿ℎ𝑖𝑡)
𝜑𝐿ℎ𝑖𝑡

𝜑𝐿ℎ𝑖𝑡 < 0

𝜑𝐿ℎ𝑖𝑡

𝑌ℎ𝑖𝑡 = 𝑒
𝜔ℎ𝑖𝑡(𝐿ℎ𝑖𝑡)

𝜑𝐿ℎ𝑖𝑡(𝐿ℎ𝑖𝑡)
1−𝜃(𝑋ℎ𝑖𝑡)

𝜃

= 𝑒𝜔ℎ𝑖𝑡(𝐿ℎ𝑖𝑡)
𝛼𝐿ℎ𝑖𝑡(𝑋ℎ𝑖𝑡)

𝛼𝑋ℎ𝑖𝑡 .

𝜔ℎ𝑖𝑡
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34. 

 

𝛼𝐿ℎ𝑖𝑡 𝛼𝑋ℎ𝑖𝑡

𝑊𝑌ℎ𝑖𝑡

𝜔𝑌ℎ𝑖𝑡

𝜖𝑌ℎ𝑖𝑡

𝜔ℎ𝑖𝑡 = 𝑊𝑌ℎ𝑖𝑡𝛽𝑌 + 𝜔𝑌ℎ𝑖𝑡 + 𝜖𝑌ℎ𝑖𝑡

(𝐽 ∈ {𝐿, 𝑋})

(𝐽ℎ𝑖𝑡
𝑜 )

𝐽 𝑖 ℎ 𝑡

(𝑊𝐽ℎ𝑖𝑡) 𝜖𝐽ℎ𝑖𝑡

𝐽ℎ𝑖𝑡 = 𝐽ℎ𝑖𝑡
𝑜 𝑒𝑊𝐽ℎ𝑖𝑡𝛽𝐽−𝜖𝐽ℎ𝑖𝑡 .

𝑦

𝑥 𝑙



35. 

 

𝑦ℎ𝑖𝑡 = 𝛼𝐿ℎ𝑖𝑡𝑙ℎ𝑖𝑡
𝑜 + 𝛼𝑋ℎ𝑖𝑡𝑥ℎ𝑖𝑡

𝑜 +𝑊𝑌ℎ𝑖𝑡𝛽𝑌

+ ∑𝛼𝐽ℎ𝑖𝑡(𝑊𝐽ℎ𝑖𝑡𝛽𝐽 − 𝜖𝐿ℎ𝑖𝑡) + 𝜔𝑌ℎ𝑖𝑡 + 𝜖𝑌ℎ𝑖𝑡

(𝑊𝑌ℎ𝑖𝑡 = (𝑊𝐸ℎ𝑖𝑡,𝑊𝐻ℎ𝑖𝑡))

𝑊𝐸ℎ𝑖𝑡 

𝑊𝐻ℎ𝑖𝑡

𝑊𝐸ℎ𝑖𝑡

𝑖 𝑊𝐸ℎ,−𝑖,𝑡 – 𝑖 ≠ 𝑖 ℎ

𝑡 𝑖

ℎ 𝑡

𝑊𝐸,−ℎ,𝑗,𝑡 −ℎ ≠ ℎ ℎ

ℎ 𝑊𝐸ℎ,−𝑖,𝑡 𝑊𝐸−ℎ,𝑗,𝑡

𝐺ℎ𝑖𝑡 𝑖

𝛼𝐿ℎ𝑖𝑡 𝛼𝑋ℎ𝑖𝑡

𝛽𝑌, 𝛽𝐽

𝛼𝐿ℎ𝑖𝑡 𝛼𝑋ℎ𝑖𝑡



36. 

 

 

𝛽̂𝑌, 𝛽̂𝐿

𝛽̂𝑋 𝛼̂𝐿 , 𝛼̂𝑋

𝛼𝐿ℎ𝑖𝑡 𝛼𝑋ℎ𝑖𝑡

ln 𝑇𝐹𝑃̂ℎ𝑖𝑡
𝑎 = 𝑦ℎ𝑖𝑡 − 𝛼̂𝐿𝑙ℎ𝑖𝑡

𝑜 − 𝛼̂𝑋𝑥ℎ𝑖𝑡
𝑜 + 𝛼̂𝐾𝑘ℎ𝑖𝑡

𝑜 −𝑊𝑌ℎ𝑖𝑡𝛽̂𝑌

− 𝛼̂𝐿𝑊𝐿ℎ𝑖𝑡𝛽̂𝐿 − 𝛼̂𝑋𝑊𝑋ℎ𝑖𝑡𝛽̂𝑋



37. 

 

ln 𝑇𝐹𝑃̂ℎ𝑖𝑡
𝑎 = 𝜔𝑌ℎ𝑖𝑡⏟  

unobs tfp

+ ∑ (𝛼𝐽ℎ𝑖𝑡 − 𝛼̂𝐽)(𝑊𝐽ℎ𝑖𝑡𝛽̂𝐽)

𝐽∈{𝐿,𝑋}⏟                  
unobs productivity of 

 observed characteristics 

+ ∑ (𝛼𝐽ℎ𝑖𝑡 − 𝛼̂𝐽) ln(𝐽ℎ𝑖𝑡
𝑜 )

𝐽∈{𝐿,𝑋}⏟                
unobs productivity 

of factors

− ∑ (𝛼𝐽ℎ𝑖𝑡 − 𝛼̂𝐽)𝜖𝐽ℎ𝑖𝑡
𝐽∈{𝐿,𝑋}⏟              
unobs productivity of

factor  measurement error

− ∑ 𝛼̂𝐽𝜖𝐽ℎ𝑖𝑡
𝐽∈{𝐿,𝑋}⏟        

factor 
measurement error

+ 𝜖𝑌ℎ𝑖𝑡⏟

 
post−input shocks and
 measurement error in y

ln 𝑇𝐹𝑃̂ℎ𝑖𝑡
𝑎

ln 𝑇𝐹𝑃̂ℎ𝑖𝑡
𝑎

𝑣𝑎𝑟(ln 𝑇𝐹𝑃̂ℎ𝑖𝑡
𝑎 ) =

𝑣𝑎𝑟 (𝜔𝑌ℎ𝑖𝑡 + ∑ (𝛼𝐽ℎ𝑖𝑡 − 𝛼̂𝐽)(𝑊𝐽ℎ𝑖𝑡𝛽̂𝐽 + ln(𝐽ℎ𝑖𝑡
𝑜 ))

𝐽∈{𝐿,𝑋}

)

+ 𝛼̂𝐿
2𝑣𝑎𝑟(𝜖𝐿ℎ𝑖𝑡) + 𝛼̂𝑋

2𝑣𝑎𝑟(𝜖𝑥ℎ𝑖𝑡) + 𝑣𝑎𝑟(𝜖𝑌ℎ𝑖𝑡)



38. 

 

(𝑝𝐿ℎ𝑡, 𝑝𝑋ℎ𝑡) 𝑝𝑌ℎ𝑡 = 1

𝑙ℎ𝑖𝑡
𝑜 +𝑊𝐿ℎ𝑖𝑡𝛽𝐿 = 𝑙ℎ𝑖𝑡 = ln (

𝛼𝐿ℎ𝑖𝑡
𝑝𝐿ℎ𝑡

) + 𝑦ℎ𝑖𝑡 −𝑊𝐻ℎ𝑖𝑡𝛽𝐻 − 𝜖𝑌ℎ𝑖𝑡;

𝑥ℎ𝑖𝑡
𝑜 +𝑊𝑋ℎ𝑖𝑡𝛽𝑋 = 𝑥ℎ𝑖𝑡 = ln (

𝛼𝑋ℎ𝑖𝑡
𝑝𝑋ℎ𝑡

) + 𝑦ℎ𝑖𝑡 −𝑊𝐻ℎ𝑖𝑡𝛽𝐻 − 𝜖𝑌ℎ𝑖𝑡,

𝑦ℎ𝑖𝑡 = 𝑊𝐻ℎ𝑖𝑡𝛽𝐻 + 𝜖𝑌ℎ𝑖𝑡

+
1

1 − ∑ 𝛼𝐽ℎ𝑖𝑡𝐽
{𝑊𝐸ℎ𝑖𝑡𝛽𝐸 + 𝜔𝑌ℎ𝑖𝑡

+ 𝛼𝐿ℎ𝑖𝑡 ln (
𝛼𝐿ℎ𝑖𝑡
𝑝𝐿ℎ𝑡

) + 𝛼𝑋ℎ𝑖𝑡 ln (
𝛼𝑋ℎ𝑖𝑡
𝑝𝑋ℎ𝑡

)}

𝑝𝐿ℎ𝑡 𝑝𝑋ℎ𝑡

                                                                 



39. 

 

(ϵ𝑌𝐻𝑖𝑡)

(𝜖𝐿ℎ𝑖𝑡, 𝜖𝑋ℎ𝑖𝑡)

(𝛼𝐿ℎ𝑖𝑡, 𝛼𝑋ℎ𝑖𝑡) 𝜔𝑌ℎ𝑖𝑡)

𝜎𝑞
2)

𝜎𝐿
2, 𝜎𝑋

2, σ𝐿𝑋

(𝜎𝜖𝐿
2 , 𝜎𝜖𝑋

2 )

(𝜎𝜖𝑦
2 )

(𝜎𝑄𝐿, 𝜎𝑄𝑋).

(𝜔𝐿ℎ𝑖𝑡, 𝜔𝑋ℎ𝑖𝑡) 𝜔𝑌ℎ𝑖𝑡)

𝜔𝐿ℎ𝑖𝑡 𝜔𝑋ℎ𝑖𝑡 𝜔𝑌ℎ𝑖𝑡.

𝜔𝐿ℎ𝑖𝑡 + 𝜔𝑋ℎ𝑖𝑡 = 0 𝜔𝐿ℎ𝑖𝑡

𝜔𝑋ℎ𝑖𝑡 𝜔𝑌ℎ𝑖𝑡

𝜎𝐿
2 = 𝜎𝑋

2,

𝜎𝐿𝑋 = −σ𝐿
2, 𝜎𝑄𝐿 = −𝜎𝑄𝑋

𝜎̂2 =

(𝜎̂𝑞
2, 𝜎̂𝐿

2, 𝜎̂𝑋
2, 𝜎̂𝜖𝑦

2 , 𝜎̂𝜖𝐿
2 , 𝜎̂𝜖𝑋

2 , 𝜎̂𝐿𝑋, 𝜎̂𝑄𝐿, 𝜎̂𝑄𝑋) 

𝜎̂2



40. 

 

(𝜎̂𝜖𝑦
2 + 𝛼̂𝐿

2𝜎̂𝜖𝐿
2 + 𝛼̂𝑋

2𝜎̂𝜖𝑋
2 )

𝜎̂𝜖𝑦
2 +

𝛼̂𝐿
2𝜎̂𝜖𝐿

2 + 𝛼̂𝑋
2𝜎̂𝜖𝑋

2 𝑣𝑎𝑟(ln 𝑇𝐹𝑃̂ℎ𝑖𝑡
𝑎 )

𝑣𝑎𝑟(𝜔𝑌ℎ𝑖𝑡 + ∑ (𝛼𝐽ℎ𝑖𝑡 − 𝛼̂𝐽)(𝑊𝐽ℎ𝑖𝑡𝛽̂𝐽 + ln(𝐽ℎ𝑖𝑡
𝑜 ))𝐽∈{𝐿,𝑋} )

ln 𝑇𝐹𝑃̂ℎ𝑖𝑡
𝑎 𝜇𝐴

ln 𝑇𝐹𝑃̂ℎ𝑖𝑡
𝑏 = 𝜇𝐴 + (ln 𝑇𝐹𝑃̂ℎ𝑖𝑡

𝑎 − 𝜇𝐴)

∗ (
𝑣𝑎𝑟( ln 𝑇𝐹𝑃̂ℎ𝑖𝑡

𝑎 ) − 𝜎𝜖𝑌
2 − ∑ 𝛼𝐽

2𝜎𝜖𝐽
2

𝐽

𝑣𝑎𝑟(ln 𝑇𝐹𝑃̂ℎ𝑖𝑡
𝑎 )

)

1

2
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𝑣𝑎𝑟(ln 𝑇𝐹𝑃̂ℎ𝑖𝑡
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+ ∑ (𝛼𝐽ℎ𝑖𝑡 − 𝛼̂𝐽)(𝑊𝐽ℎ𝑖𝑡𝛽̂𝐽 + ln(𝐽ℎ𝑖𝑡
𝑜 ))

𝐽∈{𝐿,𝑋}

)

ln 𝑇𝐹𝑃̂ℎ𝑖𝑡
𝑎

ln 𝑇𝐹𝑃̂ℎ𝑖𝑡
𝑏
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𝐸(𝛼𝐿ℎ𝑖𝑡) 𝐸(𝛼𝑋ℎ𝑖𝑡) 
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𝛼̂𝐿 = 𝐸(𝛼𝐿ℎ𝑖𝑡) 𝛼̂𝑋 = 𝐸(𝛼𝑋ℎ𝑖𝑡) 𝛽̂𝑌, 𝛽̂𝐿 𝛽̂𝑋

ln 𝑇𝐹𝑃̂ℎ𝑖𝑡
𝑎

ln 𝑇𝐹𝑃̂ℎ𝑖𝑡
𝑎

ln 𝑇𝐹𝑃𝑎

(𝜎𝑞
2)
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ln 𝑇𝐹𝑃̂ℎ𝑖𝑡
𝑎 ln 𝑇𝐹𝑃̂ℎ𝑖𝑡

𝑏
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𝑌𝑖 = 𝑒
𝜔𝑖+𝜖𝑖(𝐿𝑖)

𝛼𝐿( 𝑋𝑖)
𝛼𝑋

𝜔𝑖 𝜖𝑖

𝐿𝑖
𝑒 =

𝑠𝑖
𝑒𝐿̅ 𝑋𝑖

𝑒 = 𝑠𝑖
𝑒𝑋̅

𝑠𝑖
𝑒 =

exp (
1

1−𝛼𝐿−𝛼𝑋
𝜔𝑖)

𝜔̅
,

𝐿̅ 𝑋̅ 𝜔̅ =

∑ 𝑒
(

1

1−𝛼𝐿−𝛼𝑋
𝜔𝑖)

𝑖 .

𝑌𝑖
𝑒 = (

1

𝜔̅
)
𝛼𝐿+𝛼𝑋

𝑒
𝜔𝑖

1−𝛼𝐿−𝛼𝑋
+𝜖𝑖(𝐿̅)𝛼𝐿( 𝑋̅)𝛼𝑋 .

𝜔𝑖 𝜖𝑖

𝐸(𝑌𝑖
𝑒) = (

1

𝜔̅
)
𝛼𝐿+𝛼𝑋

(𝐿̅)𝛼𝐿( 𝑋̅)𝛼𝑋𝐸(𝑒𝜖𝑖)𝐸 (𝑒
𝜔𝑖

1−𝛼𝐿−𝛼𝑋)

= (
1

𝜔̅
)
𝛼𝐿+𝛼𝑋

(𝐿̅)𝛼𝐿( 𝑋̅)𝛼𝑋𝐸(𝑒𝜖𝑖)𝑒
𝐸(𝜔𝑖)

1−𝛼𝐿−𝛼𝑋 (𝑒

𝜎𝜔
2

2(1−𝛼𝐿−𝛼𝑋)
2
)

≡ 𝑌𝑒̅̅ ̅(𝜎𝜔
2),

𝜎𝜔
2 𝑌𝑒̅̅ ̅(𝜎𝜔

2)

𝑒

𝜎𝜔
2

2(1−𝛼𝐿−𝛼𝑋)
2
,
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𝜎𝐴
2 = 𝑉𝑎𝑟(ln 𝑇𝐹𝑃̂ℎ𝑖𝑡

𝑎 ) > 𝑉𝑎𝑟(ln 𝑇𝐹𝑃̂ℎ𝑖𝑡
𝑏 ) = 𝜎𝐵

2

𝜎𝐴
2 𝜎𝐵

2

𝑌𝑒̅̅ ̅̅ (𝜎𝐴
2)

1

𝑁
∑ 𝑌𝑖𝑖

𝑌𝑒̅̅ ̅̅ (𝜎𝐵
2)

1

𝑁
∑ 𝑌𝑖𝑖

= 𝑒𝜎𝐴
2−𝜎𝐵

2
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Tanzania Uganda

Sample Size

Households 5,791 2,592

Farmers 7,089 4,989

Plot-Seasons 16,998 39,290

Seasons 3 6

Regions 26 6

Districts 140 81

Villages 184 622

Number of Clusters

Farmer - Seasons 7,732 13,810

Farmer - Crop - Seasons 13,589 34,366

Size of Clusters (Median)

Farmer - Seasons 2 4

Farmer - Crop - Seasons 1 1

Table 1a: Agriculture in Tanzania and Uganda - Samples



Tanzania Uganda

Median Plot Size (ha) 0.40 0.20

Yield ($/ha)

N 14,777 39,065

mean 844 3,992

median 442 181

std deviation 3,256 399,964

Yield on Maize Plots ($/ha)

N 5,795 7,768

mean 814 579

median 464 206

std deviation 3,985 3,715

Yield on Groundnut/Beans Plots ($/ha)

N 784 8,051

mean 723 9,103

median 465 221

std deviation 867 758,833

Yield on Cassava (Tz) or Banana (UG) Plots ($/ha)

N 1,386 4,487

mean 606 570

median 347 287

std deviation 897 1,490

Labour (Days/ha)

N 14,582 39,065

mean 182 299

median 106 165

std deviation 693 1,400

Note: All yields winsorized at the 0.01 level

Table 1b: Agriculture in Tanzania and Uganda - Yields



(1) (2) (3) (4) (5)

Fixed effects: None

Year-Season-

Crop-Region

Year-Season-

Crop-Village

Year-Season-

Crop-

Household

Year-Season-

Crop-Farmer

ln(ha) -0.58 -0.59 -0.57 -0.61 -0.61
(0.0092) (0.011) (0.013) (0.031) (0.032)

Female Plot -0.070 -0.090 -0.097 -0.15
(0.028) (0.030) (0.035) (0.23)

Plot used free of charge -0.17 -0.090 -0.12 -0.056 -0.031
(0.030) (0.033) (0.037) (0.098) (0.10)

Shared - rent -1.13 -1.30 -0.94 0 0
(0.37) (0.36) (0.40) (.) (.)

Shared - owned -0.23 -0.16 -0.20 0.71 0.68
(0.11) (0.12) (0.14) (0.31) (0.32)

Average quality -0.17 -0.13 -0.14 -0.060 -0.086
(0.020) (0.021) (0.024) (0.071) (0.073)

Poor quality -0.27 -0.26 -0.28 -0.28 -0.30
(0.041) (0.043) (0.052) (0.12) (0.12)

Loam 0.17 0.069 0.11 -0.063 -0.097
(0.025) (0.028) (0.032) (0.081) (0.083)

Clay 0.18 0.071 0.12 -0.070 -0.099
(0.032) (0.035) (0.040) (0.097) (0.10)

Distance to market 0.0023 0.00100 0.00047 0.0044 0.00043
(0.00070) (0.00084) (0.00087) (0.0079) (0.0082)

Irrigated 0.48 0.10 0.24 0.050 -0.18
(0.068) (0.093) (0.099) (0.26) (0.28)

Erosion evident -0.019 -0.046 -0.057 -0.071 -0.072
(0.029) (0.031) (0.035) (0.072) (0.074)

Sale value -0.033 -0.14 -0.21 -0.14 0.73
(0.078) (0.089) (0.080) (1.75) (1.91)

Current morbidity (z) -0.053 -0.046 -0.045 0.23 0
(0.010) (0.011) (0.013) (0.12) (.)

Morbidity missing 5.21 4.54 4.47 -22.4 0
(1.01) (1.09) (1.26) (11.9) (.)

Log variance of residuals 1.23 0.81 0.79 0.24 0.24

F-stat for plot characteristics 177.8 104.7 84.1 17.1 17.1

Corresponding P-value 0 0 0 0 0

Notes: Standard errors in parentheses. Variance of dependent variable is 1.09. Regressions include: 28 plot 

characteristics -  e.g. dummies for soil type, toposequence,  presence of boundary markers, location, etc.; most also 

interacted with weather shocks. Regressions also include 14 household and farmer characteristics; e.g., housing, 

education, age, etc.

Table 2a: Log Output per Hectare in Tanzania



(1) (2) (3) (4) (5) (6)

Fixed effects: None

Year-Season-

Crop-Region

Year-

Season-

Crop-

District

Year-Season-

Crop-

Village

Year-Season-

Crop-

Household

Year-Season-

Crop-Farmer

ln(ha) -0.58 -0.66 -0.71 -0.72 -0.75 -0.75
(0.0071) (0.0071) (0.0082) (0.0087) (0.021) (0.022)

Male Plot 0.17 0.15 0.10 0.11 0.21 0
(0.023) (0.024) (0.025) (0.026) (0.16) (.)

Leasehold Plot -0.020 -0.050 0.12 0.061 -0.13 -0.30
(0.038) (0.036) (0.042) (0.045) (0.12) (0.14)

Customary Plot -0.017 0.029 0.051 -0.016 -0.18 -0.22
(0.057) (0.054) (0.060) (0.063) (0.20) (0.23)

Mailo Plot -0.099 -0.052 0.0086 0.012 0.0035 0.015
(0.034) (0.032) (0.040) (0.047) (0.16) (0.20)

Plot via Occupancy -0.023 -0.0036 0.011 -0.0055 -0.033 -0.063
(0.035) (0.033) (0.039) (0.042) (0.13) (0.14)

Customary -0.23 -0.20 0.0093 0.031 -0.0097 0.042
(0.021) (0.020) (0.032) (0.034) (0.10) (0.12)

No document 0.0083 0.032 -0.040 -0.057 -0.0070 -0.045
(0.027) (0.026) (0.031) (0.032) (0.11) (0.12)

Fair Soil -0.12 -0.10 -0.075 -0.058 -0.16 -0.13
(0.036) (0.034) (0.038) (0.040) (0.12) (0.13)

Poor Soil -0.014 -0.013 0.0069 0.020 -0.035 -0.081
(0.090) (0.085) (0.091) (0.096) (0.25) (0.26)

Sandy clay loam -0.00032 -0.010 -0.0010 0.0069 -0.016 -0.016
(0.016) (0.016) (0.017) (0.018) (0.052) (0.056)

Black clay -0.037 -0.074 0.012 0.023 0.12 0.14
(0.020) (0.019) (0.022) (0.023) (0.067) (0.073)

Flood*Avg Soil 0.100 0.19 0.25 0.10 2.09 2.46
(0.14) (0.13) (0.14) (0.15) (1.11) (1.48)

Flood*Poor Soil -0.30 -0.30 0.0030 -0.10 0.55 0.50
(0.44) (0.41) (0.46) (0.46) (1.03) (1.04)

Drought*Avg Soil -0.00056 0.00039 0.00067 0.0021 0.0043 -0.014
(0.0071) (0.0066) (0.0071) (0.0076) (0.020) (0.021)

Drought*Poor Soil -0.010 -0.0090 -0.0085 0.0052 -0.030 -0.027
(0.014) (0.013) (0.014) (0.015) (0.041) (0.044)

Log variance of residuals 1.52 1.28 0.71 0.56 0.27 0.27

F-stat for plot characteristics 141.4 169.6 142.8 133.4 28.2 28.0

Corresponding P-value 0 0 0 0 0 0

Table 2b: Log Output per Hectare in Uganda

Notes: Standard errors in parentheses. Variance of dependent variable is 1.98. Regressions include: 54 plot characteristics -  

e.g. dummies for soil type, toposequence,  presence of bound+A25ary markers, location, etc.; most also interacted with 

weather shocks. Regressions also include 57 household and farmer characteristics; e.g., education, age, weather shocks, 

dummies for morbidity and housing, etc.



(1) (2) (3) (4) (5)

Fixed effects: None

Year-

Season-

Crop-

Region

Year-

Season-

Crop-

Village

Year-Season-

Crop-

Household

Year-

Season-

Crop-

Farmer

ln(ha) -0.63 -0.62 -0.63 -0.62 -0.61
(0.0067) (0.0082) (0.0090) (0.020) (0.020)

Female Plot -0.13 -0.11 -0.11 0.050 0
(0.020) (0.021) (0.025) (0.13) (.)

Plot used free of charge 0.13 0.0047 0.074 0.044 0.023
(0.021) (0.024) (0.026) (0.059) (0.060)

Shared - rent 0.29 0.35 0.24 0 0
(0.24) (0.23) (0.26) (.) (.)

Shared - owned -0.077 -0.20 -0.13 0.36 0.31
(0.084) (0.092) (0.11) (0.21) (0.22)

Average quality -0.000048 0.0072 0.011 0.036 0.032
(0.014) (0.015) (0.017) (0.044) (0.044)

Poor quality -0.044 -0.024 -0.050 0.040 0.063
(0.028) (0.031) (0.036) (0.077) (0.080)

Loam 0.0083 0.036 0.050 0.067 0.062
(0.018) (0.020) (0.022) (0.051) (0.052)

Clay 0.033 0.051 0.068 -0.017 -0.0059
(0.022) (0.025) (0.028) (0.062) (0.063)

Distance to market -0.00086 -0.00044 -0.00044 0.023 0.024
(0.00049) (0.00059) (0.00061) (0.0049) (0.0050)

Irrigated -0.15 -0.063 -0.22 -0.029 -0.099
(0.046) (0.064) (0.068) (0.16) (0.17)

Erosion evident -0.0084 -0.060 -0.046 -0.21 -0.20
(0.020) (0.022) (0.025) (0.046) (0.047)

Sale value -0.27 -0.34 -0.28 -0.24 -0.25
(0.056) (0.061) (0.058) (1.15) (1.24)

Current morbidity (z) -0.013 -0.013 -0.016 0.14 0
(0.0071) (0.0079) (0.0090) (0.085) (.)

Morbidity missing 1.30 1.32 1.65 -13.8 0
(0.71) (0.78) (0.89) (8.39) (.)

Log variance of residuals 0.62 0.44 0.41 0.11 0.11

F-stat for plot characteristics 379.4 222.3 191.9 42.6 42.7

Corresponding P-value 0 0 0 0 0

Notes: Standard errors in parentheses. Variance of dependent variable is 1.09. Regressions include: 28 plot 

characteristics -  e.g. dummies for soil type, toposequence,  presence of boundary markers, location, etc.; 

most also interacted with weather shocks. Regressions also include 14 household and farmer characteristics; 

e.g., housing, education, age, etc.

Table 3a: Log Labor per Hectare in Tanzania



(1) (2) (3) (4) (5) (6)

Fixed effects: None

Year-

Season-

Crop-

Region

Year-

Season-

Crop-

District

Year-

Season-

Crop-

Village

Year-Season-

Crop-

Household

Year-Season-

Crop-Farmer

ln(ha) -0.72 -0.73 -0.76 -0.77 -0.78 -0.78
(0.0041) (0.0042) (0.0053) (0.0058) (0.012) (0.013)

Male Plot -0.016 0.0073 -0.0035 -0.017 -0.062 0
(0.012) (0.013) (0.015) (0.016) (0.090) (.)

Leasehold Plot -0.026 -0.046 -0.018 -0.048 0.061 0.16
(0.021) (0.021) (0.026) (0.029) (0.073) (0.085)

Customary Plot -0.10 -0.11 -0.11 -0.100 -0.17 -0.25
(0.031) (0.031) (0.037) (0.040) (0.12) (0.13)

Mailo Plot -0.12 -0.11 -0.14 -0.089 0.19 0.13
(0.019) (0.018) (0.025) (0.030) (0.095) (0.11)

Plot via Occupancy -0.24 -0.22 -0.24 -0.22 -0.064 -0.059
(0.019) (0.019) (0.025) (0.027) (0.076) (0.084)

Customary -0.048 -0.062 -0.065 -0.070 0.14 0.21
(0.012) (0.011) (0.020) (0.022) (0.061) (0.069)

No document -0.14 -0.16 -0.11 -0.083 -0.076 -0.068
(0.016) (0.015) (0.020) (0.022) (0.066) (0.070)

Fair Soil -0.031 -0.043 -0.059 -0.029 -0.077 -0.029
(0.020) (0.019) (0.023) (0.025) (0.063) (0.068)

Poor Soil -0.092 -0.11 -0.15 -0.11 -0.34 -0.28
(0.051) (0.050) (0.058) (0.064) (0.15) (0.15)

Sandy clay loam -0.020 -0.022 -0.015 -0.017 0.013 0.031
(0.0090) (0.0087) (0.010) (0.011) (0.029) (0.031)

Black clay -0.041 -0.032 -0.023 -0.015 -0.0033 0.033
(0.011) (0.011) (0.013) (0.015) (0.037) (0.039)

Flood*Avg Soil 0.013 0.051 0.020 0.085 0.19 -0.58
(0.075) (0.073) (0.086) (0.091) (0.35) (0.47)

Flood*Poor Soil 0.0079 -0.013 0.10 0.075 0.28 0.27
(0.24) (0.23) (0.28) (0.29) (0.62) (0.61)

Drought*Avg Soil 0.0072 0.0057 0.0043 0.0037 0.016 0.0095
(0.0039) (0.0038) (0.0045) (0.0049) (0.012) (0.013)

Drought*Poor Soil 0.017 0.015 0.015 -0.00041 0.025 0.025
(0.0078) (0.0076) (0.0092) (0.010) (0.025) (0.026)

Log variance of residuals 0.47 0.43 0.29 0.25 0.10 0.090

F-stat for plot characteristics 594.4 576.4 399.6 337.3 81.3 81.2

Corresponding P-value 0 0 0 0 0 0

Notes: Standard errors in parentheses. Variance of dependent variable is 0.92. Regressions include: 54 plot characteristics -  

e.g. dummies for soil type, toposequence,  presence of boundary markers, location, etc.; most also interacted with weather 

shocks. Regressions also include 57 household and farmer characteristics; e.g., education, age, weather shocks, dummies for 

morbidity and housing, etc.

Table 3b: Log Labour per Hectare in Uganda



Table 4a: OLS and Quantile Regression Determinants of Land and Labor Inputs in Tanzania

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Land Labor Land Labor Land Labor Land Labor Land Labor

Male Plot 0.36 0.21 0.31 0.25 0.32 0.19 0.37 0.21 0.059 -0.037
(0.022) (0.019) (0.027) (0.030) (0.024) (0.023) (0.026) (0.020) (0.029) (0.031)

EVI*Good Soil in HH* -0.10 -0.025 -0.060 -0.029 -0.11 -0.021 -0.13 -0.027 -0.068 0.0025
(0.030) (0.027) (0.039) (0.043) (0.034) (0.031) (0.035) (0.029) (0.046) (0.038)

EVI*Avg Soil in HH* -0.056 0.027 0.011 0.049 -0.073 0.042 -0.11 0.012 -0.12 -0.037
(0.029) (0.026) (0.036) (0.042) (0.031) (0.030) (0.037) (0.027) (0.035) (0.043)

EVI*Poor Soil in HH* -0.048 0.018 -0.0033 0.021 -0.054 0.056 -0.049 0.050 -0.046 0.029
(0.048) (0.043) (0.037) (0.074) (0.064) (0.056) (0.040) (0.042) (0.052) (0.067)

EVI*Loam in HH* -0.057 -0.11 -0.096 -0.11 -0.056 -0.12 -0.087 -0.11 0.0085 0.0020
(0.028) (0.025) (0.034) (0.040) (0.031) (0.029) (0.033) (0.027) (0.044) (0.034)

EVI*Clay in HH* -0.048 -0.061 -0.099 -0.049 -0.050 -0.046 -0.067 -0.081 0.032 -0.031
(0.036) (0.033) (0.044) (0.052) (0.041) (0.036) (0.042) (0.033) (0.047) (0.048)

EVI*Other in HH* -0.13 -0.16 -0.15 -0.10 -0.16 -0.15 -0.093 -0.15 0.055 -0.049
(0.062) (0.056) (0.081) (0.077) (0.053) (0.035) (0.068) (0.083) (0.092) (0.083)

Livestock death or stolen* 0.098 0.014 0.082 -0.00037 0.087 0.017 0.12 0.048 0.037 0.049
(0.022) (0.020) (0.030) (0.026) (0.027) (0.024) (0.029) (0.023) (0.029) (0.035)

Illness/accident of hh 

member* 0.070 -0.023 0.049 -0.044 0.11 -0.035 0.081 0.0024 0.031 0.046
(0.035) (0.031) (0.059) (0.046) (0.040) (0.042) (0.046) (0.025) (0.053) (0.053)

Death of hh member* 0.15 0.071 0.12 0.085 0.14 0.099 0.13 0.073 0.012 -0.012
(0.028) (0.025) (0.033) (0.031) (0.030) (0.030) (0.035) (0.025) (0.049) (0.040)

Victim of property crime 

or attack* 0.036 -0.073 0.063 -0.13 0.017 -0.077 0.052 -0.047 -0.012 0.079
(0.035) (0.032) (0.039) (0.039) (0.041) (0.037) (0.051) (0.035) (0.064) (0.048)

Adverse shock to other 

household plots* -0.075 -0.021 -0.078 -0.024 -0.065 -0.020 -0.069 -0.022 0.0086 0.0026
(0.012) (0.011) (0.012) (0.015) (0.013) (0.012) (0.014) (0.011) (0.017) (0.016)

F statistic; see note #. 26.8 12.2 15.6 7.85 25.8 10.8 26.8 15.2
Corresponding p value 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

F statistic; see note §. 9.28 17.4
Corresponding p value 0.00 0.00

Standard errors in parentheses.

*Variables used as instruments in Table 5. 

#F statistic for joint significance of variables used as production function instruments in Table 5. 

§F stat for h0 – coefficients of instruments equal for 25th and 75th percentile. 

All regressions also include 28 plot and household characteristics.

Notes: 

OLS 25th percentile 50th percentile 75th percentile Interquartile Range



Table 4b: OLS and Quantile Regression Determinants of Land and Labor Inputs in Uganda

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Land Labor Land Labor Land Labor Land Labor Land Labor

Male Plot 0.14 0.1 0.13 0.092 0.14 0.11 0.14 0.11 0.014 0.021
(0.010) (0.0080) (0.012) (0.010) (0.011) (0.0082) (0.011) (0.0083) (0.013) (0.015)

-0.0002 -0.0004 -0.0003 -0.0004 -0.0001 -0.0004 -0.0005 -0.0005 -0.00022 -0.000074

(0.00018) (0.00016) (0.00023) (0.00019) (0.00019) (0.00014) (0.00022) (0.00015) (0.00033) (0.00031)

0.00041 0.00039 0.00062 -0.0005 0.00049 -0.0005 -9E-05 0.0003 -0.00071 0.00075

(0.00059) (0.00052) (0.00068) (0.00048) (0.00075) (0.00046) (0.00072) (0.00047) (0.00090) (0.00082)

-0.0066 -0.0004 -0.0051 -0.0005 -0.0043 0.00092 -0.0049 -0.0017 0.00024 -0.0012
(0.0019) (0.0015) (0.0024) (0.0016) (0.0016) (0.0012) (0.0017) (0.0012) (0.0033) (0.0021)

-0.0063 -0.0071 -0.01 -0.0075 -0.0057 -0.0068 -0.0051 -0.0075 0.0052 -0.000077
(0.0020) (0.0016) (0.0025) (0.0018) (0.0016) (0.0015) (0.0018) (0.0014) (0.0030) (0.0017)

-0.0029 0.00075 -0.0045 0.000049 -0.0063 0.0032 -0.0021 0.0053 0.0024 0.0053
(0.0044) (0.0037) (0.0050) (0.0025) (0.0047) (0.0037) (0.0049) (0.0035) (0.0060) (0.0067)

-0.031 0.023 -0.041 0.018 -0.024 0.017 -0.0017 0.029 0.039 0.011
(0.0089) (0.0059) (0.013) (0.0070) (0.0084) (0.0072) (0.0075) (0.0044) (0.016) (0.011)

-0.0072 -0.073 -0.0059 -0.084 0.0014 -0.088 -0.013 -0.096 -0.0071 -0.011

(0.014) (0.011) (0.016) (0.015) (0.013) (0.012) (0.015) (0.012) (0.017) (0.015)

0.088 -0.0023 0.080 -0.0011 0.072 -0.0041 0.090 -0.0097 0.0100 -0.0086
(0.029) (0.023) (0.023) (0.031) (0.033) (0.022) (0.026) (0.021) (0.038) (0.034)

0.026 0.017 0.024 0.020 0.023 0.016 0.026 0.017 0.0015 -0.0030

(0.0024) (0.0019) (0.0030) (0.0027) (0.0024) (0.0019) (0.0026) (0.0020) (0.0033) (0.0031)

0.011 0.0082 0.011 0.0041 0.016 0.0075 0.0093 0.0078 -0.0019 0.0037
(0.0033) (0.0027) (0.0042) (0.0037) (0.0034) (0.0027) (0.0037) (0.0029) (0.0044) (0.0047)

Shocks on other plots* 0.021 -0.0005 0.018 -0.0035 0.048 -0.0006 0.081 -3E-05 0.063 0.0035
(0.0029) (0.0013) (0.0024) (0.0032) (0.0099) (0.00046) (0.0072) (0.0012) (0.016) (0.0027)

F statistic; see note #. 23 16.7 55.7 27.2 28.5 67.5 30.4 59.4
Corresponding p value 0 0 0 0 0 0 0 0

F statistic; see note §. 112 7.15
Corresponding p value 0 1.20E-19

#F statistic for joint significance of variables used as production function instruments in Table 5. 

§F stat for h0 – coefficients of instruments equal for 25th and 75th percentile. 

All regressions also include 34 plot and household characteristics.

Not shown are 28 additional variables used as instruments in 5b. These are: 6 community average soil characteristics 

interacted with EVI and household reported drought, 22 household and community average soil characteristics interacted with 

household reported flood, and community early season rain, household asset value, dummies for electricity, roofing, literacy, 

schooling, generations resident in community, community leadership position. 

Household shock to non-

agricultural income*

Number of household 

members*

Number of adults in 

household*

Notes: 

Standard errors in parentheses.

*Variables used as instruments in Table 5. 

Interquartile Range

EVI*Avg Soil in 

household*

Illness Incidence in 

household*

OLS 25th percentile 50th percentile 75th percentile

EVI*Poor Soil in 

household*

EVI*Missing Soil in 

household*

Drought*Avg Soil in 

household*

Drought*Poor Soil in 

household*

Drought*Missing Soil in 

household*



Table 5: Production Function and Variance Components

2SLS IVCRC 2SLS IVCRC

A.  Cobb-Douglas Factor Coefficients

Land 0.76 0.57 0.70 0.53

(0.15) (0.01) (0.05) (0.00)

Labor 0.21 0.37 0.14 0.38

(0.23) (0.03) (0.10) (0.00)

B. Implied Plot Level Variances of Productivity, Risk and Measurement Errors

Plot TFP 0.36 0.61 0.26 0.26

(0.01) (0.05) (0.01) (0.01)

0.04 0.29 0.10 0.10

(0.01) (0.05) (0.01) (0.01)

0.68 0.93 1.20 1.20

(0.02) (0.17) (0.02) (0.01)

0.28 -0.21 0.25 0.25

(0.03) (0.32) (0.01) (0.01)

0.37 0.37 0.21 0.21

(0.02) (0.02) (0.01) (0.01)

0.08 0.34 0.06 0.06

(0.01) (0.06) (0.00) (0.00)

Covariance of TFP and Land 

Prod. (= -Covariance with 

Labour Prod.) 

Notes: Full production function results presented in Appendix tables A5a and A5b. 

Bootstrapped standard errors (50 bootstrap iterations) in parentheses.

Tanzania Uganda

Land Productivity (= Labor 

Productivity)

Late Season Risk and Output 

Measurement Error

Land Measurement Error

Labor Measurement Error
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Appendix A1: Endogenous plot selection 

This appendix describes the process through which a farmer (household) 
chooses the number and locations of its plots. 

Consider first the household’s option of producing on a single plot, [0, L�], 
making use of the entire land endowment. The profit maximization 
problem is then given by: 

max
��

��
��
��
�
�

� ��(�, �)��(�)

��

�

�� − ���� − ��. (A1.1)

As an alternative to the single plot, the household could instead farm 
multiple plots. We assume that the household divides its landholding into 
plots at the start of the season, before inputs are chosen and – crucially – 
before the realization of the productivity shock. In modelling the farm in 
this way, we seek to capture the notion that inputs can be adjusted 
through most of the growing season, so that the total input vector responds 
to the shocks. But plot boundaries cannot normally be adjusted once 
planting has taken place – and indeed, plot boundaries are often set even 
before planting, with a series of decisions that commit the household to 
planting certain crops at certain moments. For instance, the timing and 
techniques of land preparation will be linked to decisions about plot 
boundaries and potentially also crop choice. 

Consider first the problem of a household that is choosing a single 
boundary that will define two plots. Denote the threshold location between 
the two plots as  L��, so that the two plots are [0, L��] and [L��, L�]. In 
this case, an interior solution for the size of the two plots must hold; 
expected total profits could not be increased by moving this location either 
to the left or the right on the number line.  
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The profit maximization problem can be written as: 

max
���

� � max
���,���

��
���
���

�
�

� ��(�, �)��(�)

���

�

��

�∈�

+ �
���

�� − ���
�
�

� ��(�, �)��(�)

��

���

�� −�����

− ����� − 2��� �∆(�).

(A1.2)

In effect, the household chooses the plot boundary L��  to maximize 
expected profits, knowing what input bundle it would choose for each plot 
for every realization of the productivity shock ��(�, �). The problem is 
well-defined. 

Now consider a household that farms � plots, � > 2. We use the notation 
that L��  will denote the right-hand boundary of the �th plot; i.e., the 
boundary between plot � and plot � + 1. For notational convenience, we 
set L�� = 0  and L�� = L� . Then {L��}���

�  is the sequence of plot 
boundaries. The first plot is given by the interval [0, L��], and the �th plot 
covers the interval [L����, L��], continuing to the �th plot, which covers 
[L����, L�].  

We assume for convenience in what follows that all the plots are of 
sufficient quality that they will be actively farmed, allowing for an interior 
solution. The logic of the analysis would extend, however, to a situation 
in which the household chooses not to cultivate some portion of its land. 
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For notational convenience, let the size of the �th plot be denoted as  ���� ≡
(����� − ���) . As before, the average productivity of plot � , conditional 
on the realization of the shock ��(�, �) , can be written as  ��� =
�

����
∫ ��(�, �)��(�)
���
�����

��.  

Then the household’s problem of choosing the boundaries of  � plots can 
be written as: 

���(�) = max
{���}���

�
� � � max

{���}���
�
�����������

� −����������

�

����∈�

− ���� �∆(�).

(A1.3)

How many plots might the household farm? We can identify a finite 
maximum number of plots for any household. Because the problem in 
equation (7) is well-defined for any number of plots �, we use this to define 
an upper bound for �. Recall that for a single location �, the household 
can maximize profits conditional on the shock �, by choosing a point-
specific input bundle. This gives output q�

∗ (�, �) =

��(�)��(�, �) �
���(�,�)��(�)

��
�

�

���   with corresponding profits of ��∗(�, �) =

q�
∗ (�, �) − ����

∗(�, �). Across the entire land holding of the household, this 
gives rise to an expression for the maximum profits that can be earned, 
conditional on the shock � , with � = 0 : ��∗(�) = ∫ ��

∗(�, �)
��
�

�� . This 

expression can be understood as the “precision agriculture profits” in 
which every location on the household’s land holdings is farmed with 
optimal point-specific inputs. Integrating over possible realizations of the 

shock �, then ��∗ = ∫ ��
∗(�, �) �∆(�)

�∈�
 is the expected maximum profits. 

Given this, �∗ = �
��
∗

�
+ 1�  is an upper bound for the number of plots that 

can be profitably cultivated.   
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With this upper bound defined, the household’s choice of its optimal 
number of plots reduces to a discrete optimization, with �� = argmax�

{���(�)}���
�∗ . 

We now consider the relationship between plot quality and plot size within 
a farm. A simple illustration is provided by the special case of a farmer 
who has access to multiple physical parcels, each of unit size. Parcel � has 
average productivity ��� = ∫ ��(�, �)��(�)

�

�
�� . If that parcel can be 

partitioned into two plots (A and B) of any size such that ���� ≠ ���
� , then 

there exists a scalar �∗ ≥ 0 such that ∀� ≥ �∗, if we replace ��(�) with 
���(�) = ���(�), it is optimal to split the parcel into more than one plot. 
Therefore, if a parcel is divided into multiple plots, then a more productive 
parcel is also divided. And a sufficiently less productive parcel will not be. 

Define ��� = ��� �
����

��
�

�

���
− �� �

����

��
�

�

���  as the profit from farming the 

parcel as a unit. Let ����  and ���� = 1 − ���
�  be the areas of the two plots 

that optimally divide parcel � (the solution to (A1.2)). So ���� =

���
� ���

� �
���
� �

��
�

�

���
− �����

� �
���
� �

��
�

�

���
 and ���

� = ���
� ���

� �
���
� �

��
�

�

���
−

�����
� �

���
� �

��
�

�

���
. Define ��� = ∫ ��(�, �)���(�)

�

�
�� = ����  as the average 

productivity of the z-transformed parcel, and ��� , ���� ,  and ����  as the 
profits from farming the full parcel, and optimally subdivided if the 

productivity process is ���(�) . Finally, define ����� = ���
� ���

� �
���
��

��
�

�

���
−

�����
� �

���
��

��
�

�

���
, and similarly �����  as the maximized profits generated on 

plots A and B of the z-transformed parcel, where plots A and B are defined 
by the optimal partition of the parcel given its original productivity.  

���
� ≠ ���

�  implies that ���
�

���
� ≠

���
�

���
�  so for � < 1,  

��� = ���
� ��� + ���

� ��� < ���
� + ���

� .
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Suppose ���� + ���
� − � > ���. Then for all � ≥ 1, 

���
� + ���

� − � ≥ ����
� + ����

� − � = �
�

�������
� + ���

� �− �

> �
�

������ = ���.
(A1.4) 

Therefore, if a parcel is divided into more than one plot, then any more 
productive parcel is also divided. Conversely, for a sufficiently low value 
of �, ���� + ���

� < � and it is not feasible to divide the parcel.
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Appendix A2: Estimating the within-farm variances of 
measurement error, late-season risk, and unobserved 
productivity 

We consider a plot i farmed by household (farmer) h in season t. We
define log TFP for the plot, inclusive of the plot-specific factor 
productivities, as  

���� ≡
1

1 − ∑ ������
�������� + ����� + ����� ln �

�����
����

�

+ ����� ln �
�����
����

��
(A2.1)

We write log output and (actual, not observed) factor demand on the plot 
as 

���� = ������� + ����� + ����
���� = ln(�����) − ln(����) + ����
���� = ln(�����) − ln(����) + ����

(A2.2)

The IVCRC procedure provides us with an estimate of the means of the 
distribution of the factor productivity coefficients, ��� and ���. We define 
the plot-specific factor productivities ����� = ln(�����) − ��� and ����� =

ln(�����) − ���. We will work in terms of observable inputs, and output, 
adjusted for the estimated effects of observed characteristics 

���� −�������� = ����� + ����
����
� + �������� = ��� + ����� − ln(����) + ����� + ����

����
� + �������� = ��� + ����� − ln(����) + ����� + ����

(A2.3)

����� and ����� are plot level productivities of land and labor and and ����
is plot level total productivity. 

����� ≡ ���� − ���.� − (����� −����.�)���
= ����� − ��̅�.� + ���� − ��̅.�

(A2.4)
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����� ≡ ����
� − ��̅.�

� + (����� −����.�)���
= ����� − ����.� + ����� − ��̅�.� + ���� − ���.�

����� ≡ ����
� − �̅�.�

� + (����� −����.�)���
= ����� − ����.� + ����� − ��̅�.� + ���� − ���.�

The LHS of these are observable. Their covariance (and a normalization 
discussed below) provides us with sufficient information to identify the 
within-farm variances of plot-level total factor productivity (���), factor-
specific productivity and their covariance ( ��

�,��
�, σ�� ), factor 

measurement error (���
� ,���

� ) and output measurement error and post-
input risk ����� � , as well as the covariance of plot-level total factor 
productivity and factor-specific productivity ����,����:

���(�����) = ��
� + ������

�

���������� = ��
� + ���

� + ��
� + 2���

���(�����) = ��
� + ���

� + ��
� + 2���

���������, ������ = ��� + ��
�

���(�����, �����) = ��� + ��
�

���������, ������ = ��� + ��� + ��� + ��
�

(A2.5)

We will not separately identify variation in all three types of unobserved 
heterogeneity in factor (�����,�����) or total-factor productivity (����): a 
parallel increase in �����and �����  is equivalent to an increase in ���� . 
Hence, we normalize ����� + ����� = 0 . Intuitively, a change in �����

relative to ����� is a change in the slope of an isoquant; a change in ����
is a shift in or out of an isoquant. The normalization of factor specific 
productivities distinguishes these from TFP shocks; this normalization 
adds the restrictions 

��
� = ��

�

��� = −σ�
�

��� = −���

(A2.6)

From equations (A2.5)-(A2.6) we calculate the parameters 
( ����,���

�,���
�,����

� ,����
� ,����

� ,����,����,����)  that are consistent with the 
observed covariance of plot level output and inputs across plots within 
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farms, given an estimate of the production function parameters and the 
assumption of efficient allocation across plots within a farm.  
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Appendix A3: Measurement error / shock variances across all 
plots and average across farmers of within-farmer variances 

We estimate the mean, across farmers, of the within-farm, cross-plot 
variance of measurement errors in factor inputs and of measurement error 
and late-season shocks to output. How does this compare the overall 
variance, across all plots, of these measurement errors/random shocks?  

Denote by  the realization of any of these errors/shocks 

, , ).31 Let  be the total number of plots,  the number 
of farmers and  be the number of plots of farmer . The average across 

farmers of the cross-plot within-farmer variance of  is 

== . The variance of  across plots in the sample 

is == . If there are no farmer effects in 

measurement error or the late season shock to output, then =  and  

= . 

However, if there is variation across farmers in the mean level of 
measurement error or the late season shock, then the average across 
farmers of the within-farmer variance may differ from the variance across 
all plots. The largest number of plots cultivated by a single farmer is . We 
partition the sample of farmers into sets { , , . . . , } such that each 
farmer  has  plots. With some abuse of notation we denote the 
cardinality of each set  as . Then we have 

= 1 1

=

31 We drop the � subscript for this appendix; the calculations should be understood as 

occurring within any season. 
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= 1

=

With these sets defined, the overall variance of  can be defined as  

= 1

==

1

=

1

==

1 )
=

= 1 ]
=

.

(A3.1)

where the inequality follows from convexity (and is a strict equality if 
= . The average across farmers of the variance of  is 

= 1

=
.

So  

1

=
. (A3.2)

If each farmer has the same number of plots, then the weak inequality in 

(2) is an equality, and  = = 0 and the average across 

farmers of the within-farmer variance of plot yield is the same as the 
overall variance of plot yields. 

Note that  is increasing in . If the average number of plots per 

farmer is less than or equal to 2, then  for all  and 

. The average number of plots per farmer in Tanzania is 1.95. 
Therefore, the average across farmers of the within-farmer variance of  is 
less than the overall variance of  in Tanzania. 
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In Uganda the average number of plots per farmer is 2.7. If the average 
variance of  across plots of farmers who have only 2 plots is much larger 
than the average variance of  across plots of farmers who have many 
more plots, than it is possible that the RHS of (A2) is negative. Given the 
observed number of plots (N), number of farmers ( ) and numbers of 
farmers cultivating  plots ( ), then we can calculate that if 

 for > 2,  then = > 0. That is, as long as 

the average variance across plots of  of farmers cultivating 2 plots is no 
more than about 4 times as large as the average variance across plots of 
of farmers cultivating more than 2 plots, then the overall variance of 
across plots is larger than the average across farmers of within-farmer 
cross-plot variance of .  
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Appendix Table A4a: OLS and Quantile Regression Determinants of Land and Labor Inputs in Tanzania

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Land Labor Land Labor Land Labor Land Labor Land Labor

Male Plot 0.36 0.21 0.31 0.25 0.32 0.19 0.37 0.21 0.059 -0.037

(.022) (.019) (.027) (.03) (.024) (.023) (.026) (.02) (.03) (.021)

EVI*Good Soil in HH -0.1 -0.025 -0.06 -0.029 -0.11 -0.021 -0.13 -0.027 -0.068 0.0025

(.03) (.027) (.039) (.043) (.034) (.031) (.035) (.029) (.039) (.039)

EVI*Avg Soil in HH -0.056 0.027 0.011 0.049 -0.073 0.042 -0.11 0.012 -0.12 -0.037

(.029) (.026) (.036) (.042) (.031) (.03) (.037) (.027) (.05) (.054)

EVI*Poor Soil in HH -0.048 0.018 -0.0033 0.021 -0.054 0.056 -0.049 0.05 -0.046 0.029

(.048) (.043) (.037) (.074) (.064) (.056) (.04) (.042) (.071) (.063)

EVI*Loam in HH -0.057 -0.11 -0.096 -0.11 -0.056 -0.12 -0.087 -0.11 0.0085 0.002

(.028) (.025) (.034) (.04) (.031) (.029) (.033) (.027) (.037) (.039)

EVI*Clay in HH -0.048 -0.061 -0.099 -0.049 -0.05 -0.046 -0.067 -0.081 0.032 -0.031

(.036) (.033) (.044) (.052) (.041) (.036) (.042) (.033) (.059) (.042)

EVI*Other in HH -0.13 -0.16 -0.15 -0.1 -0.16 -0.15 -0.093 -0.15 0.055 -0.049

(.062) (.056) (.081) (.077) (.053) (.035) (.068) (.083) (.099) (.11)

Livestock death or stolen 0.098 0.014 0.082 -0.00037 0.087 0.017 0.12 0.048 0.037 0.049

(.022) (.02) (.03) (.026) (.027) (.024) (.029) (.023) (.04) (.029)

illness/accident of hh member 0.07 -0.023 0.049 -0.044 0.11 -0.035 0.081 0.0024 0.031 0.046

(.035) (.031) (.059) (.046) (.04) (.042) (.046) (.025) (.057) (.049)

death of hh member 0.15 0.071 0.12 0.085 0.14 0.099 0.13 0.073 0.012 -0.012

(.028) (.025) (.033) (.031) (.03) (.03) (.035) (.025) (.044) (.046)

OLS 25th percentile 50th percentile 75th percentile Interquartile Range
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Appendix Table A4a: OLS and Quantile Regression Determinants of Land and Labor Inputs in Tanzania

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Land Labor Land Labor Land Labor Land Labor Land Labor

OLS 25th percentile 50th percentile 75th percentile Interquartile Range

Property Crime 0.036 -0.073 0.063 -0.13 0.017 -0.077 0.052 -0.047 -0.012 0.079

(.035) (.032) (.039) (.039) (.041) (.037) (.051) (.035) (.06) (.062)

Zcrops_lost -0.075 -0.021 -0.078 -0.024 -0.065 -0.02 -0.069 -0.022 0.0086 0.0026

(.012) (.011) (.012) (.015) (.013) (.012) (.014) (.011) (.021) (.02)

log Plot Value 2.30E-01 9.80E-02 2.10E-01 1.20E-01 2.40E-01 1.10E-01 2.70E-01 9.50E-02 5.80E-02 -2.40E-02

(.0078) (.007) (.01) (.0097) (.0083) (.0082) (.0094) (.0073) (.0097) (.012)

lnsale_valuem -0.055 -0.004 -0.016 -0.042 -0.02 -0.028 -0.11 -0.02 -0.094 0.022

(.067) (.06) (.068) (.073) (.1) (.051) (.057) (.034) (.095) (.098)

(first) dist_home

0.0022 0.000051 0.0024 0.00073 0.0024 -0.00025 0.0027 -0.0009 0.00034 -0.0016

(.0004) (.00036) (.00024) (.0002) (.00076) (.00014) (.00042) (.00016) (.00057) (.0003)

(first) dist_road 0.024 0.018 0.028 0.02 0.028 0.022 0.028 0.019 0.000002 -0.00049

(.0018) (.0016) (.0029) (.0016) (.0017) (.0014) (.0022) (.00093) (.0042) (.0028)

soil_quality==1 -0.17 -0.42 -0.13 -0.58 -0.2 -0.22 -0.2 -0.51 -0.073 0.069

(.28) (.25) (.24) (.34) (.37) (.3) (.33) (.31) (.5) (.44)

soil_quality==2 0.43 -0.096 0.9 -0.088 0.53 0.13 0.22 -0.33 -0.68 -0.24

(.28) (.25) (.24) (.34) (.37) (.3) (.34) (.31) (.47) (.52)

soil_type==1 -2.22 -1.36 -1.79 -1.34 -2.41 -2.38 -2.05 -0.91 -0.26 0.43

(.59) (.53) (.57) (.74) (.37) (.37) (.6) (.45) (1.41) (.73)

soil_type==2 -1.98 -1.2 -1.89 -1.41 -2.21 -1.93 -1.73 -0.62 0.15 0.8

(.58) (.52) (.55) (.73) (.34) (.34) (.58) (.43) (1.42) (.7)
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Appendix Table A4a: OLS and Quantile Regression Determinants of Land and Labor Inputs in Tanzania

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Land Labor Land Labor Land Labor Land Labor Land Labor

OLS 25th percentile 50th percentile 75th percentile Interquartile Range

soil_type==3 -1.59 -1.23 -1.59 -1.5 -1.8 -1.99 -1.31 -0.63 0.28 0.88

(.6) (.53) (.58) (.74) (.38) (.37) (.59) (.44) (1.46) (.64)

(first) single_manager -0.045 -0.12 -0.059 -0.13 -0.045 -0.11 -0.051 -0.12 0.0084 0.016

(.021) (.019) (.027) (.025) (.023) (.021) (.025) (.02) (.041) (.028)

health -0.015 -0.0074 -0.027 -0.00099 -0.018 0.0028 -0.015 -0.0063 0.012 -0.0053

(.0056) (.005) (.007) (.0077) (.0067) (.0063) (.0072) (.005) (.0081) (.009)

healthm -0.1 0.059 -0.17 0.11 -0.11 0.09 -0.095 0.015 0.072 -0.099

(.033) (.03) (.047) (.032) (.037) (.038) (.043) (.031) (.048) (.04)

literacy==1 0.027 0.071 0.024 0.12 0.013 0.053 -0.017 0.044 -0.041 -0.077

(.026) (.024) (.037) (.032) (.032) (.029) (.035) (.024) (.052) (.038)

literacy==9 -0.15 -0.012 -0.036 0.042 -0.29 -0.16 -0.25 -0.13 -0.22 -0.18

(.21) (.19) (.14) (.077) (.24) (.08) (.36) (.13) (.37) (.19)

Average age of plot managers 0.0061 0.0064 0.0043 0.0062 0.0051 0.0064 0.0071 0.0074 0.0029 0.0012

(.00062) (.00056) (.00083) (.00079) (.00072) (.00067) (.0008) (.00057) (.00085) (.0011)

av_agem -5.95 -6.31 -4.36 -5.87 -4.89 -6.18 -6.96 -7.27 -2.6 -1.4

(.62) (.55) (.8) (.76) (.7) (.64) (.76) (.55) (.95) (1.05)

Crops Lost 0.12 0.091 0.12 0.11 0.1 0.1 0.11 0.088 -0.0065 -0.022

(.019) (.017) (.02) (.024) (.022) (.02) (.023) (.018) (.036) (.028)

Adverse plot shock 0.26 0.14 0.29 0.2 0.25 0.15 0.21 0.07 -0.08 -0.13

(.022) (.02) (.027) (.026) (.025) (.022) (.027) (.019) (.038) (.031)

(soil_quality==1)*evimax 0.14 1.48 0.16 1.66 0.51 2.2 0.23 1.47 0.064 -0.18
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Appendix Table A4a: OLS and Quantile Regression Determinants of Land and Labor Inputs in Tanzania

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Land Labor Land Labor Land Labor Land Labor Land Labor

OLS 25th percentile 50th percentile 75th percentile Interquartile Range

(.31) (.28) (.37) (.32) (.37) (.34) (.38) (.32) (.57) (.38)

(soil_quality==2)*evimax -1.28 0.77 -2.17 0.62 -1.14 1.47 -0.78 1.04 1.39 0.42

(.3) (.27) (.37) (.36) (.36) (.31) (.38) (.32) (.51) (.49)

(soil_quality==3)*evimax -0.4 0.5 -0.37 0.27 -0.064 1.6 -0.37 0.28 -0.0051 0.011

(.56) (.5) (.43) (.71) (.74) (.59) (.63) (.61) (.91) (.77)

(soil_type==2)*evimax -0.48 -0.14 0.25 0.34 -0.44 -0.69 -0.64 -0.43 -0.89 -0.78

(.32) (.28) (.37) (.35) (.38) (.33) (.4) (.32) (.62) (.38)

(soil_type==3)*evimax -1.28 0.026 -0.3 0.64 -1.31 -0.47 -1.59 -0.33 -1.29 -0.97

(.4) (.36) (.51) (.46) (.48) (.42) (.47) (.37) (.71) (.59)

(soil_type==4)*evimax -4.38 -2.45 -3.42 -2.5 -4.88 -4.54 -4.31 -1.68 -0.9 0.82

(1.16) (1.04) (1.16) (1.41) (.86) (.75) (1.13) (.96) (2.65) (1.43)

Drought/Floods 0.044 0.12 0.047 0.14 0.015 0.15 0.014 0.085 -0.033 -0.053

(.02) (.018) (.025) (.024) (.023) (.021) (.027) (.019) (.038) (.022)

Crop disease or pest -0.0036 0.063 -0.015 0.032 0.0048 0.039 -0.022 0.071 -0.0069 0.039

(.021) (.019) (.028) (.027) (.024) (.023) (.026) (.019) (.038) (.026)

severe water shortage 0.14 0.011 0.17 0.021 0.15 0.0067 0.13 0.026 -0.042 0.0056

(.021) (.019) (.028) (.026) (.023) (.02) (.025) (.021) (.033) (.033)

Adverse plot shock in HH -0.02 -0.023 -0.024 -0.029 -0.017 -0.015 -0.011 -0.027 0.013 0.0019

(.014) (.012) (.017) (.016) (.012) (.013) (.018) (.01) (.022) (.018)

Constant -4E-08 -8E-08 -0.62 -0.54 -0.0037 0.063 0.63 0.63 1.25 1.16

-0.0085 -0.0076 -0.012 -0.012 -0.01 -0.0096 -0.012 -0.0089 -0.017 -0.0089
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Appendix Table A4a: OLS and Quantile Regression Determinants of Land and Labor Inputs in Tanzania

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Land Labor Land Labor Land Labor Land Labor Land Labor

OLS 25th percentile 50th percentile 75th percentile Interquartile Range

F statistic; see note #. 26.8 12.2 15.6 7.85 25.8 10.8 26.8 15.2

Corresponding p value 8.8E-61 5.2E-25 2.1E-33 8.5E-15 2.3E-58 8.1E-22 9.5E-61 2.9E-32

F statistic; see note §. 23.2 11.1

Corresponding p value 3E-80 5.6E-34

Standard errors in parentheses

#F statistic for joint significance of variables used as production function instruments in Table 5b. 

§F stat for h0 – coefficients of instruments equal for 25th and 75th percentile. 
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Appendix Table A4b: OLS and Quantile Regression Determinants of Land and Labor Inputs in Uganda

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Land Labor Land Labor Land Labor Land Labor Land Labor

Male Plot 0.14 0.1 0.13 0.092 0.14 0.11 0.14 0.11 0.014 0.021

(.01) (.008) (.012) (.01) (.011) (.0082) (.011) (.0083) (.013) (.013)

EVI*Avg Soil in HH -0.00018 -0.00037 -0.00031 -0.00038 -0.00013 -0.00039 -0.00053 -0.00046 -0.00022 -0.000074

(.00018) (.00016) (.00023) (.00019) (.00019) (.00014) (.00022) (.00015) (.00027) (.00022)

EVI*Poor Soil in HH 0.00041 0.00039 0.00062 -0.00045 0.00049 -0.00052 -0.000092 0.0003 -0.00071 0.00075

(.00059) (.00052) (.00068) (.00048) (.00075) (.00046) (.00072) (.00047) (.00068) (.00067)

EVI*Missing Soil in HH -0.0066 -0.00038 -0.0051 -0.00048 -0.0043 0.00092 -0.0049 -0.0017 0.00024 -0.0012

(.0019) (.0015) (.0024) (.0016) (.0016) (.0012) (.0017) (.0012) (.0039) (.0016)

Drought*Avg Soil in HH -0.0063 -0.0071 -0.01 -0.0075 -0.0057 -0.0068 -0.0051 -0.0075 0.0052 -0.000077

(.002) (.0016) (.0025) (.0018) (.0016) (.0015) (.0018) (.0014) (.0023) (.0025)

Drought*Poor Soil in HH -0.0029 0.00075 -0.0045 0.000049 -0.0063 0.0032 -0.0021 0.0053 0.0024 0.0053

(.0044) (.0037) (.005) (.0025) (.0047) (.0037) (.0049) (.0035) (.0058) (.0057)

Drought*Missing Soil in HH -0.031 0.023 -0.041 0.018 -0.024 0.017 -0.0017 0.029 0.039 0.011

(.0089) (.0059) (.013) (.007) (.0084) (.0072) (.0075) (.0044) (.015) (.0086)

Illness Incidence in household -0.0072 -0.073 -0.0059 -0.084 0.0014 -0.088 -0.013 -0.096 -0.0071 -0.011

(.014) (.011) (.016) (.015) (.013) (.012) (.015) (.012) (.022) (.02)

Household non-agric shock 0.088 -0.0023 0.08 -0.0011 0.072 -0.0041 0.09 -0.0097 0.01 -0.0086

(.029) (.023) (.023) (.031) (.033) (.022) (.026) (.021) (.034) (.033)

No of household members 0.026 0.017 0.024 0.02 0.023 0.016 0.026 0.017 0.0015 -0.003

(.0024) (.0019) (.003) (.0027) (.0024) (.0019) (.0026) (.002) (.003) (.0029)

OLS 25th percentile 50th percentile 75th percentile Interquartile Range
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Land Labor Land Labor Land Labor Land Labor Land Labor

OLS 25th percentile 50th percentile 75th percentile Interquartile Range

No of adults in household 0.011 0.0082 0.011 0.0041 0.016 0.0075 0.0093 0.0078 -0.0019 0.0037

(.0033) (.0027) (.0042) (.0037) (.0034) (.0027) (.0037) (.0029) (.005) (.0039)

Housing Quality 0.079 0.025 0.059 0.016 0.063 0.0058 0.063 0.025 0.0042 0.0088

(.012) (.01) (.015) (.013) (.013) (.0099) (.013) (.01) (.021) (.013)

Every household member has at least one pair of shoes

-0.015 -0.076 -0.022 -0.093 -0.0034 -0.052 0.019 -0.03 0.041 0.062

(.011) (.0087) (.014) (.011) (.012) (.0088) (.012) (.0091) (.02) (.012)

Household electricity access dummy 0.087 0.052 0.13 0.035 0.093 0.03 0.015 0.026 -0.11 -0.0093

(.022) (.017) (.021) (.018) (.025) (.017) (.019) (.016) (.035) (.024)

Literacy of plot managers 0.037 0.016 0.035 0.026 0.046 0.024 0.025 0.017 -0.01 -0.0095

(.014) (.012) (.018) (.02) (.015) (.013) (.02) (.014) (.016) (.023)

Schooling level of plot managers 0.00018 0.0079 -0.016 0.017 -0.0042 0.0063 -0.0058 -0.01 0.01 -0.028

(.014) (.012) (.018) (.017) (.015) (.014) (.016) (.013) (.019) (.016)

Plot manager is recent resident 0.061 0.099 0.061 0.097 0.09 0.091 0.086 0.1 0.025 0.006

(.022) (.018) (.04) (.021) (.021) (.018) (.026) (.019) (.034) (.025)

One or both manager serve on committee 0.019 0.002 0.0097 -0.008 -0.0055 0.021 -0.018 0.013 -0.028 0.021

(.014) (.012) (.017) (.014) (.014) (.012) (.014) (.013) (.018) (.022)

Household Adult Equivalence Scale (*1000)0.028 0.092 0.0013 0.12 0.0075 0.09 -0.046 0.018 -0.048 -0.098

(.05) (.04) (.048) (.044) (.076) (.045) (.019) (.034) (.066) (.05)

Average Shocks on Other Plots in Household:

Low Early Rain * Avg Soil 0.086 0.07 0.083 0.065 0.098 0.075 0.079 0.076 -0.0043 0.011
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Appendix Table A4b: OLS and Quantile Regression Determinants of Land and Labor Inputs in Uganda

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Land Labor Land Labor Land Labor Land Labor Land Labor

OLS 25th percentile 50th percentile 75th percentile Interquartile Range

(.035) (.025) (.036) (.02) (.079) (.0092) (.048) (.018) (.05) (.043)

Low Early Rain * Poor Soil 0.41 -0.036 0.23 0.068 0.37 -0.11 0.66 -0.082 0.43 -0.15

(.14) (.073) (.08) (.16) (.36) (.2) (.16) (.049) (.29) (.11)

Low Early Rain * Missing Soil -0.21 0.029 -0.2 -0.013 -0.32 -0.059 -0.094 0.034 0.1 0.047

(.093) (.074) (.18) (.11) (2.73) (.038) (.3) (.14) (.15) (.11)

Flood*Avg Soil 0.0015 -0.0022 0.016 -0.0093 -0.00018 -0.0013 -0.01 -0.0046 -0.027 0.0047

(.0098) (.0097) (.013) (.013) (.018) (.0058) (.0085) (.0044) (.016) (.021)

Flood*Poor Soil -0.091 0.041 -0.039 0.022 -0.081 0.056 -0.19 0.04 -0.15 0.018

(.06) (.034) (.078) (.092) (.13) (.048) (.14) (.079) (.19) (.074)

Flood*Missing Soil 0.27 0.12 0.33 0.13 0.22 0.14 0.21 0.16 -0.12 0.029

(.069) (.048) (.098) (.11) (2.71) (.035) (.21) (.12) (.12) (.12)

High Early Rain  * Avg Soil -0.000015 0.000009 -3.4E-06 0.000018 -0.000038 1.5E-06 0.000012 0.000015 0.000016 -0.0000029

(.000023) (.00002) (.000028) (.000026) (.000026) (.000019) (.000029) (.00002) (.000034) (.000025)

High Early Rain  * Poor Soil -0.000099 -0.000078 -0.00005 0.000028 -0.00013 4.4E-06 -0.000073 -0.00012 -0.000023 -0.00015

(.000077) (.000068) (.000087) (.000054) (.0001) (.000064) (.000096) (.000056) (.0001) (.000094)

High Early Rain * Other Soil -0.00052 -0.00053 -0.00089 -0.00047 -0.00061 -0.00052 -0.00025 -0.00061 0.00064 -0.00014

(.00036) (.00011) (.000031) (.087) (.00012) (.00002) (.000038) (.000094) (.0039) (.0025)

High Early Rain * Missing Soil 0.0011 -0.0001 0.00094 -0.000034 0.00083 -0.00028 0.0006 0.0001 -0.00034 0.00013

(.00028) (.00023) (.0003) (.00021) (.00026) (.00018) (.00026) (.00019) (.00056) (.00025)

Adverse shock -0.0011 0.00054 -0.00083 0.00031 -0.00078 0.00029 -0.0012 0.00052 -0.0004 0.00021

(.00038) (.00028) (.00041) (.0003) (.00034) (.00023) (.00032) (.00025) (.00056) (.00043)
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Land Labor Land Labor Land Labor Land Labor Land Labor

OLS 25th percentile 50th percentile 75th percentile Interquartile Range

Average Shocks on Other Plots in Village:

Drought*Avg Soil 0.0022 0.0011 0.002 0.0011 0.0021 0.00097 0.0017 0.00078 -0.00033 -0.00031

(.00038) (.00029) (.00048) (.00038) (.00039) (.00029) (.00038) (.00029) (.00048) (.00039)

Drought*Poor Soil 0.0031 -0.0035 0.0023 -0.0029 -0.00064 -0.0038 -0.000009 -0.0048 -0.0023 -0.0019

(.0012) (.00091) (.0022) (.0012) (.001) (.00092) (.0013) (.00095) (.0019) (.0016)

Drought*Missing Soil 0.0058 -0.0024 0.006 -0.00077 0.0056 -0.0034 -0.00045 -0.0033 -0.0064 -0.0025

(.0024) (.0019) (.0027) (.0023) (.0024) (.0015) (.0014) (.0019) (.0031) (.0019)

Flood*Avg Soil -0.038 -0.0041 -0.051 -0.011 -0.036 -0.0055 -0.021 0.01 0.029 0.021

(.0093) (.0071) (.012) (.0096) (.012) (.0078) (.011) (.0083) (.015) (.012)

Flood*Poor Soil -0.072 -0.0087 -0.036 -0.018 -0.021 0.016 -0.12 0.034 -0.087 0.052

(.032) (.037) (.037) (.058) (.024) (.047) (.064) (.024) (.056) (.039)

Flood*Missing Soil 0.082 0.029 0.14 0.037 0.062 0.01 0.038 0.041 -0.099 0.0039

(.035) (.027) (.046) (.054) (.055) (.025) (.023) (.028) (.046) (.038)

Low Early Rain * Avg Soil 0.0039 0.00029 0.0073 0.0012 0.003 0.00021 0.0012 -0.0034 -0.0062 -0.0046

(.0025) (.002) (.0034) (.0031) (.0035) (.0025) (.0033) (.0021) (.0046) (.004)

Low Early Rain * Poor Soil 0.017 0.021 0.0065 0.039 0.014 0.021 0.044 0.0025 0.038 -0.036

(.018) (.017) (.024) (.029) (.011) (.016) (.025) (.015) (.023) (.019)

Low Early Rain * Missing Soil -0.018 -0.041 -0.045 -0.029 -0.01 -0.037 -0.0022 -0.057 0.043 -0.028

(.019) (.014) (.036) (.046) (.035) (.012) (.016) (.012) (.022) (.022)

High Early Rain  * Avg Soil 3.5E-06 2.4E-06 6.8E-06 6.1E-06 0.0000041 2.4E-06 -6.8E-06 -2.4E-06 -0.000014 -0.0000085
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Appendix Table A4b: OLS and Quantile Regression Determinants of Land and Labor Inputs in Uganda

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Land Labor Land Labor Land Labor Land Labor Land Labor

OLS 25th percentile 50th percentile 75th percentile Interquartile Range

(.000003) (.000003) (.000004) (.000004) (.000004) (.000002) (.000004) (.000002) (.000004) (.000004)

High Early Rain  * Poor Soil 0.000039 -0.000003 0.000035 -7.7E-06 0.000014 -0.00002 0.000022 -0.000016 -0.000013 -0.0000085

(.000019) (.000015) (.000025) (.00002) (.000019) (.000015) (.000022) (.000016) (.000024) (.00002)

High Early Rain * Other Soil 0.00034 0.00034 0.00031 0.00038 0.00032 0.00033 0.00034 0.00024 0.000023 -0.00013

(.0001) (.000075) (.000034) (.00049) (.000068) (.000016) (.00002) (.000093) (.00019) (.00011)

High Early Rain * Missing Soil 0.00012 -0.000067 0.000091 -0.00007 0.000062 -0.000013 0.00018 -0.000043 0.000087 0.000027

(.000055) (.000042) (.00006) (.000048) (.000049) (.000033) (.000048) (.000037) (.00007) (.000063)

EVI*Avg Soil in Village -0.000041 0.000022 -0.000057 5.7E-06 -0.000044 6.6E-06 3.9E-06 0.000022 0.000061 0.000016

(.000021) (.000018) (.00003) (.000023) (.000026) (.000016) (.000025) (.000017) (.000028) (.000025)

EVI*Poor Soil in Village -0.00063 -0.000086 -0.00064 -0.000059 -0.00033 0.00002 -0.00038 0.000083 0.00026 0.00014

(.00014) (.00011) (.00022) (.00014) (.00013) (.00012) (.00017) (.00012) (.00019) (.00015)

EVI*Missing Soil in Village 0.021 -0.00052 0.018 -0.0035 0.048 -0.00058 0.081 -0.000032 0.063 0.0035

(.0029) (.0013) (.0024) (.0032) (.0099) (.00046) (.0072) (.0012) (.01) (.0032)

Adverse Shock 0.0012 0.00055 0.0014 0.0012 0.0015 0.00077 0.0023 0.00024 0.00087 -0.001

(.00048) (.00031) (.00061) (.00053) (.00044) (.00031) (.00046) (.00018) (.00065) (.0005)

Own Plot Shocks:

Drought*Avg Soil 0.026 0.027 0.038 0.025 0.024 0.022 0.018 0.036 -0.02 0.011

(.0058) (.0049) (.0064) (.0062) (.0057) (.0049) (.0059) (.0051) (.0077) (.0081)

Drought*Poor Soil 0.041 0.036 0.042 0.031 0.042 0.024 0.021 0.017 -0.021 -0.014

(.013) (.0098) (.012) (.0094) (.014) (.0097) (.014) (.012) (.016) (.017)
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Appendix Table A4b: OLS and Quantile Regression Determinants of Land and Labor Inputs in Uganda

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Land Labor Land Labor Land Labor Land Labor Land Labor

OLS 25th percentile 50th percentile 75th percentile Interquartile Range

Drought*Missing Soil 0.019 -0.011 0.006 -0.02 -0.0015 0.016 0.007 0.01 0.001 0.03

(.026) (.02) (.04) (.023) (.028) (.015) (.026) (.012) (.04) (.022)

Flood*Avg Soil -0.036 -0.048 -0.065 -0.04 -0.044 -0.04 -0.02 -0.048 0.044 -0.0086

(.02) (.021) (.021) (.03) (.018) (.025) (.013) (.026) (.029) (.041)

Flood*Poor Soil -0.14 0.099 0.074 0.092 -0.0077 0.0088 -0.16 -0.015 -0.24 -0.11

(.099) (.074) (1.65) (.15) (.37) (.065) (.13) (.13) (.34) (.17)

Flood*Missing Soil -0.63 -0.3 -1.09 -0.24 -0.32 -0.38 -0.65 -0.56 0.44 -0.32

(.21) (.13) (.5) (.22) (.76) (.12) (.9) (.71) (.52) (.25)

High Early Rain  * Avg Soil -0.00018 8.2E-06 -0.00017 -0.000038 -0.000086 -0.000038 -0.00024 -0.000066 -0.000065 -0.000028

(.000075) (.000066) (.000094) (.0001) (.000088) (.000065) (.000098) (.000068) (.000075) (.000092)

High Early Rain  * Poor Soil -0.0002 0.00022 0.000023 -0.000097 0.00002 0.000065 -0.00028 0.00023 -0.0003 0.00033

(.00021) (.00018) (.00029) (.00021) (.00019) (.00018) (.00025) (.00019) (.00032) (.00023)

High Early Rain * Other Soil -0.0013 0.00029 -0.0018 -0.00073 -0.0023 0.0011 -0.00058 0.0014 0.0012 0.0021

(.0019) (.00076) (.26) (1.03) (.029) (.012) (.00026) (.19) (.031) (.014)

High Early Rain * Missing Soil -0.0028 0.0018 -0.0029 0.0012 -0.0015 0.0016 -0.0011 0.0016 0.0018 0.00039

(.00086) (.00063) (.0012) (.00057) (.0004) (.0008) (.00068) (.00063) (.0015) (.0012)

EVI*Avg Soil 0.00063 0.00066 0.00025 0.00076 0.00056 0.00096 0.0015 0.00097 0.0013 0.00021

(.00054) (.00048) (.00065) (.00069) (.00062) (.00047) (.00071) (.00049) (.00065) (.00068)

EVI*Poor Soil 0.0018 -0.0021 -0.0015 -0.0002 0.0029 -0.00082 0.0025 -0.0019 0.004 -0.0017

(.0015) (.0012) (.0022) (.0017) (.0014) (.0012) (.002) (.0013) (.0022) (.0016)

EVI*Missing Soil 0.0065 -0.011 0.0073 -0.0081 0.002 -0.0086 0.006 -0.0065 -0.0013 0.0016
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Appendix Table A4b: OLS and Quantile Regression Determinants of Land and Labor Inputs in Uganda

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Land Labor Land Labor Land Labor Land Labor Land Labor

OLS 25th percentile 50th percentile 75th percentile Interquartile Range

(.0052) (.0043) (.0073) (.0047) (.0032) (.0053) (.0031) (.0038) (.0079) (.0087)

soil_type==2 -0.0076 -0.016 -0.016 -0.0061 0.013 -0.0096 0.0096 -0.0061 0.025 -0.000035

(.012) (.0093) (.014) (.012) (.013) (.0098) (.013) (.0098) (.015) (.019)

soil_type==3 -0.0018 -0.031 0.012 -0.029 0.011 -0.031 0.011 -0.023 -0.0011 0.0063

(.014) (.012) (.017) (.016) (.016) (.012) (.016) (.013) (.015) (.014)

soil_type==4 -0.052 0.018 -0.051 0.0013 -0.085 -0.015 -0.053 0.016 -0.0018 0.015

(.025) (.02) (.032) (.026) (.032) (.023) (.032) (.025) (.037) (.035)

soil_type==6 0.093 0.12 0.056 0.11 0.028 0.13 0.12 0.17 0.06 0.061

(.023) (.02) (.039) (.025) (.024) (.02) (.025) (.02) (.034) (.031)

soil_type==99999 0.13 0.045 0.17 -0.087 0.023 0.078 0.045 0.14 -0.13 0.23

(.083) (.086) (.078) (.045) (.048) (.039) (.057) (.13) (.12) (.16)

soil_quality==2 -0.015 -0.073 0.015 -0.055 -0.033 -0.059 -0.019 -0.072 -0.035 -0.016

(.024) (.02) (.029) (.026) (.026) (.021) (.029) (.022) (.025) (.024)

soil_quality==3 -0.21 -0.16 -0.18 -0.15 -0.32 -0.12 -0.072 -0.13 0.11 0.023

(.067) (.051) (.07) (.072) (.082) (.06) (.1) (.048) (.07) (.062)

soil_quality==5 0.97 0.08 0.94 0.39 0.2 0.14 0.81 -0.26 -0.13 -0.65

(.4) (.082) (141.2) (130.1) (6.45) (1.18) (.11) (106.2) (5.93) (7.25)

soil_quality==99999 0.59 0.33 0.59 0.35 0.5 0.054 0.55 0.033 -0.037 -0.32

(.41) (.21) (.38) (.18) (.26) (.3) (.33) (.2) (.73) (.37)

water_source==2 -0.14 -0.0089 -0.13 -0.063 -0.12 -0.024 -0.21 0.019 -0.082 0.082

(.041) (.029) (.068) (.035) (.036) (.027) (.072) (.021) (.086) (.038)
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Appendix Table A4b: OLS and Quantile Regression Determinants of Land and Labor Inputs in Uganda

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Land Labor Land Labor Land Labor Land Labor Land Labor

OLS 25th percentile 50th percentile 75th percentile Interquartile Range

water_source==3 -0.22 -0.0035 -0.15 -0.094 -0.21 -0.055 -0.38 0.032 -0.22 0.13

(.054) (.042) (.082) (.055) (.056) (.037) (.09) (.044) (.12) (.057)

water_source==99999 -0.48 -0.48 -0.77 -0.35 -0.74 -0.47 -0.91 -0.32 -0.15 0.024

(.23) (.19) (.11) (.16) (.055) (.049) (.18) (.41) (.38) (.23)

slope==2 0.0091 -0.037 0.023 -0.031 0.039 -0.0081 0.07 -0.012 0.047 0.018

(.02) (.015) (.031) (.02) (.021) (.016) (.022) (.016) (.026) (.016)

slope==3 -0.04 0.012 -0.059 0.013 -0.045 0.018 0.0026 0.018 0.062 0.0044

(.019) (.014) (.031) (.019) (.02) (.015) (.021) (.015) (.025) (.021)

slope==4 -0.069 0.016 -0.13 -0.032 -0.091 0.0092 -0.025 0.071 0.11 0.1

(.033) (.025) (.043) (.033) (.035) (.029) (.045) (.028) (.065) (.042)

slope==5 0.075 0.055 0.015 0.037 0.031 0.055 0.13 0.076 0.12 0.039

(.039) (.028) (.039) (.033) (.05) (.026) (.064) (.032) (.055) (.032)

slope==6 -0.29 0.53 -0.64 0.79 -0.55 0.69 -0.3 0.49 0.33 -0.3

(.29) (.19) (73.2) (.33) (76.6) (.029) (.052) (.036) (.6) (.44)

slope==99999 0.4 0.027 0.58 -0.016 0.55 0.23 0.47 -0.014 -0.11 0.0017

(.24) (.16) (.31) (.24) (.15) (.24) (.071) (.41) (.36) (.27)

erosion==2 -0.02 -0.028 -0.024 -0.039 -0.0097 -0.028 -0.06 -0.025 -0.037 0.014

(.013) (.01) (.017) (.013) (.014) (.011) (.015) (.011) (.021) (.011)

erosion==99999 -0.13 -0.011 -0.0032 0.019 -0.059 0.0035 -0.19 -0.064 -0.19 -0.083

(.12) (.09) (.24) (.1) (.069) (.19) (.21) (.13) (.25) (.14)
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Appendix Table A4b: OLS and Quantile Regression Determinants of Land and Labor Inputs in Uganda

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Land Labor Land Labor Land Labor Land Labor Land Labor

OLS 25th percentile 50th percentile 75th percentile Interquartile Range

Extension services 0.16 0.052 0.16 0.064 0.15 0.051 0.11 0.036 -0.051 -0.028

(.011) (.0095) (.014) (.012) (.013) (.0094) (.012) (.01) (.015) (.015)

Constant 0.00 0.00 -0.53 -0.37 0.019 0.059 0.55 0.43 1.08 0.8

(.0048) (.0038) (.023) (.021) (.023) (.0042) (.006) (.0078) (.0091) (.0063)

F statistic; see note #. 23 16.7 55.7 27.2 28.5 67.5 30.4 59.4

Corresponding p value 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

F statistic; see note §. 45.9 14.5

Corresponding p value 0.00 0.00

Standard errors in parentheses

#F statistic for joint significance of variables used as production function instruments in Table 5b. 

§F stat for h0 – coefficients of instruments equal for 25th and 75th percentile. 
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Appendix Table A5a: Tanzania Production Function Estimates

2SLS IVCRC

Land 0.76 0.57

(0.15) (0.01)

Labor 0.21 0.37

(0.23) (0.03)

Land Value 0.00 0.03

(0.02) (0.01)

Land Value Missing 0.14 0.09

(0.08) (0.10)

Distance Home 0.00 0.00

(0.00) (0.00)

Distance to Road -0.02 -0.02

(0.00) (0.00)

Good Soil 0.14 -4.55

(0.32) (0.60)

Average Soil -0.17 -4.86

(0.33) (0.55)

Sandy Soil 0.47 5.88

(0.88) (3.28)

Loamy Soil 0.84 6.46

(0.91) (3.29)

Clay Soil 0.51 6.60

(0.96) (3.25)

Single Manager -0.05 -0.01

(0.03) (0.01)

Poor Health -0.03 -0.03

(0.01) (0.00)

Missing Health -0.11 -0.15

(0.05) (0.05)

Illiterate Manager -0.06 -0.08

(0.04) (0.02)

Literacy Missing 0.07 0.13

(0.30) (1.40)

Male Manager -0.06 0.00

(0.03) (0.01)

Tanzania
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Appendix Table A5a: Tanzania Production Function Estimates

2SLS IVCRC

Tanzania

Manager Age 0.00 0.00

(0.00) (0.00)

Age Missing 3.66 4.01

(1.02) (0.52)

Crops Lost 0.07 0.07

(0.03) (0.01)

Bad Shock -0.27 -0.27

(0.03) (0.01)

EVI*Good Soil 0.14 0.01

(0.54) (0.46)

EVI*Average Soil 0.51 0.37

(0.58) (0.31)

EVI*Poor Soil 0.00 -8.67

(0.63) (1.34)

EVI*Loamy Soil -0.58 -0.94

(0.32) (0.32)

EVI*Clay Soil 0.03 -1.35

(0.59) (0.31)

EVI*Other Soil 1.11 12.37

(1.65) (5.68)

Drought/flood Severity -0.07 -0.05

(0.03) (0.01)

Crop Disease Severity 0.02 0.03

(0.02) (0.01)

Water Shortage -0.07 -0.06

(0.03) (0.02)

Constant 0.00 0.03

(0.00) (0.04)

Notes: Bootstrapped standard errors (50 bootstrap iterations) in parentheses.
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2SLS IVCRC

Land 0.70 0.53

(0.05) (0.00)

Labour 0.14 0.38

(0.10) (0.00)

Drought*Avg Soil -0.03 -0.03

(0.01) (0.00)

Drought*Poor Soil -0.04 -0.05

(0.02) (0.01)

Drought*Missing Soil 0.00 -0.01

(0.03) (0.05)

Flood*Avg Soil 0.01 -0.05

(0.03) (0.03)

Flood*Poor Soil 0.26 0.46

(0.31) (0.63)

Flood*Missing Soil -0.22 1.16

(0.17) (0.41)

High Early Rain  * Avg Soil 0.00 0.00

(0.00) (0.00)

High Early Rain  * Poor Soil 0.00 0.00

(0.00) (0.00)

High Early Rain * Other Soil 0.00 -0.04

(0.00) (0.03)

High Early Rain * Missing Soil 0.00 0.00

(0.00) (0.00)

EVI*Avg Soil 0.00 0.00

(0.00) (0.00)

EVI*Poor Soil 0.00 0.00

(0.00) (0.00)

EVI*Missing Soil 0.00 0.00

(0.00) (0.00)

soil_type==2 0.00 0.03

(0.01) (0.01)

soil_type==3 0.02 0.02

(0.02) (0.00)

soil_type==4 0.02 0.01

(0.02) (0.00)

soil_type==6 0.01 -0.03

Appendix Table A5b: Uganda Production Function Estimates

Uganda
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2SLS IVCRC

Appendix Table A5b: Uganda Production Function Estimates

Uganda

(0.04) (0.02)

soil_type==99999 -0.02 -0.01

(0.04) (0.00)

soil_quality==2 -0.24 -0.34

(0.11) (0.14)

soil_quality==3 -0.13 -0.11

(0.03) (0.00)

soil_quality==5 0.07 0.04

(0.09) (0.03)

soil_quality==99999 -1.09 0.51

(0.61) (0.74)

water_source==2 -0.54 3.78

(0.38) (0.81)

water_source==3 0.18 0.12

(0.06) (0.01)

water_source==99999 0.39 0.29

(0.08) (0.01)

slope==2 0.52 1.32

(0.32) (0.53)

slope==3 0.01 0.01

(0.03) (0.00)

slope==4 0.08 0.07

(0.02) (0.00)

slope==5 0.11 0.04

(0.04) (0.02)

slope==6 -0.05 -0.04

(0.05) (0.02)

slope==99999 0.34 4.10

(0.29) (2.31)

erosion==2 -0.19 -5.95

(0.27) (0.73)

erosion==99999 0.08 0.07

(0.02) (0.00)
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2SLS IVCRC

Appendix Table A5b: Uganda Production Function Estimates

Uganda

Male plot 0.56 0.94

(0.18) (0.26)

Extension 0.09 0.09

(0.01) (0.00)

Constant 0.09 0.12

(0.02) (0.00)

Notes: Bootstrapped standard errors (50 bootstrap iterations) in parentheses.


