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F!”#$% A.1: Bu!er Exercise
Notes. Construction of 10-km bu!er around each parish capital. The map is displayed using a World Geodetic
System projection (WGS 1984).
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F!”#$% A.2: Boxplots of Ethnic Weights
Notes. The ethnic weight (𝐿𝐿𝑀) is defined as the area share of ethnic group 𝑀 within a 10-km bu!er from the capital
of parish 𝑁 (using equidistant boundaries when the distance between parish capitals is less than 10 km to ensure
non-overlapping bu!ers). The boxplots refer to the ethnic weights of the majority group (i.e., the group with the
highest area share within the 10-km bu!er), the minority group (i.e., the group the lowest area share), and other
groups, considering parishes with ethnic diversity only. The category “Other groups” applies only for parishes that
concentrated either three or four groups (15 percent of the parishes with ethnic diversity).

F!”#$% A.3: H Index Across Ethnic Groups (Kernel Density)
Notes. Kernel density of the ethnic-level proxy for potential exposure to internal crop exchange (H index), defined
as the the reciprocal of the Herfindahl index: 𝑂𝐿 = 1/∑ 𝑁 𝑃

2
𝑁𝐿, where 𝑃 𝑁𝐿 is the area share of zone 𝑄 within the

homeland of ethnic group 𝑀. The index is normalized to 1 for the group with the highest value.
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F!”#$% A.4: Archaeological Sites with Information on Pre-Colonial Diets
Notes. Archaeological sites with information on pre-colonial individual diets. Geographic coordinates are from
Wilson et al. (2022). Black lines represent the territorial extent of pre-colonial groups at the time of the Spanish
conquest, based on Rowe (1946)’s map.
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A Complementary Elevation Zones and Crop Variety

This section presents correlational evidence that the measure of heterogeneity in complementary

elevation zones (𝑂 index) helps explain crop variety in the data. For this exercise, one would ideally

use land suitability data for all crops available before 1500. In the absence of these data, I use

information on native crops from modern sources. I rely on the 2012 agricultural census, which

provides geo-referenced data for an extensive set of native crops. I explore the determinants of crop

variety across grid cells of di!erent sizes, as well as across ethnic groups, based on the number of

native crops reported by farmers at the time of the census.!”

I start by computing the 𝑂 index for 25 km ↓ 25 km grid cells covering the entire study region

(i.e., located more than 500 meters above sea level). Specifically, I compute the grid-level 𝑂 index

as 𝑂𝑊 = 1/∑
𝑄
𝑃

2
𝑄𝑊

, where 𝑃 𝑄𝑊 is the area share of elevation zone 𝑄 within grid cell 𝑊. In Column 1

of Table A.2, I regress the log of the number of crops on this measure (𝑂𝑊), mean elevation, log

land area, latitude, and longitude. The estimated beta coe”cient is positive (0.504) and statistically

significant. The coe”cient remains stable in magnitude and statistical significance when I control

for another potential predictor of crop variety—variation in elevation (Column 3). According to

OLS estimates, a one standard deviation increase in 𝑂𝑊 is associated with a 0.504 standard deviation

increase in log crop variety (Column 1, statistically significant at the 1 percent level). In the case of

variation in elevation, the associated standard deviation increase in log crop variety is 0.418 (Column

2, statistically significant at the 1 percent level). The coe”cient on variation in elevation becomes

small (0.062) and statistically insignificant after controlling for 𝑂𝑊 (Column 3). The same pattern

arises when including fixed e!ects for the 87 hydrographic basins in the study region (Column 4).

In Column 5, I substitute the grid-level 𝑂 index with dummy variables indicating the number of

elevation zones within the grid cell. The magnitudes of the estimated coe”cients increase with the

number of zones (relative to the coe”cient for grid cells with one elevation zone only). Columns 6

and 7 report similar results across 50 km ↓ 50 km grid cells and ethnic groups (𝑂𝑀), respectively.

!”I follow the classification of native crops in Tapia (2013). Farmers were only required to report the list of crops
harvested at the time of the census—crop rotation practices may have a!ected the list of reported crops.

8



T&
’(

%
A

.2
:V

al
id

at
in

g
El

ev
at

io
n

Zo
ne

s

D
ep

en
de

nt
Va

ria
bl

e:
Ln

(#
N

at
iv

e
Cr

op
s)

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

H
in

de
x

0.
50

4
0.

46
1

0.
44

8
0.

44
5

0.
52

7

[0
.0

36
]*

**
[0

.0
44

]*
**

[0
.0

57
]*

**
[0

.0
75

]*
**

[0
.1

06
]*

**

(0
.0

45
)*

**
(0

.0
58

)*
**

(0
.0

57
)*

**
(0

.0
90

)*
**

(0
.0

86
)*

**

SD
of

el
ev

at
io

n
0.

41
8

0.
06

2
0.

07
4

0.
02

1
0.

06
0

0.
13

5

[0
.0

40
]*

**
[0

.0
52

]
[0

.0
57

]
[0

.0
60

]
[0

.1
20

]
[0

.1
41

]

(0
.0

63
)*

**
(0

.0
81

)
(0

.0
62

)
(0

.0
59

)
(0

.1
24

)
(0

.1
57

)

Ln
la

nd
ar

ea
0.

18
6

0.
18

3
0.

18
1

0.
13

3
0.

13
6

0.
39

9
0.

38
7

[0
.0

33
]*

**
[0

.0
34

]*
**

[0
.0

33
]*

**
[0

.0
24

]*
**

[0
.0

33
]*

**
[0

.0
70

]*
**

[0
.1

26
]*

**

(0
.0

27
)*

**
(0

.0
36

)*
**

(0
.0

29
)*

**
(0

.0
22

)*
**

(0
.0

31
)*

**
(0

.0
62

)*
**

(0
.1

24
)*

**

M
ea

n
el

ev
at

io
n

-0
.0

52
0.

14
6

-0
.0

30
-0

.1
00

-0
.3

04
-0

.0
02

0.
13

4

[0
.0

44
]

[0
.0

44
]*

**
[0

.0
52

]
[0

.0
63

]
[0

.0
62

]*
**

[0
.1

06
]

[0
.1

30
]

(0
.0

73
)

(0
.0

92
)

(0
.0

85
)

(0
.0

68
)

(0
.0

69
)*

**
(0

.1
17

)
(0

.1
06

)

D
um

m
y

(n
um

be
ro

fz
on

es
=2

)
0.

96
1

[0
.1

30
]*

**

(0
.1

62
)*

**

D
um

m
y

(n
um

be
ro

fz
on

es
=3

)
1.

69
1

[0
.1

50
]*

**

(0
.1

90
)*

**

D
um

m
y

(n
um

be
ro

fz
on

es
=4

)
1.

84
8

[0
.1

82
]*

**

(0
.2

16
)*

**

H
yd

ro
gr

ap
hi

c
ba

sin
FE

N
o

N
o

N
o

Ye
s

Ye
s

N
o

N
o

O
bs

er
va

tio
ns

66
5

66
5

66
5

66
5

66
5

20
0

47

No
te

s.
Th

eu
ni

to
fo

bs
er

va
tio

n
is

th
e2

5
km

↓
25

km
gr

id
ce

ll
in

Co
lu

m
ns

1-
5,

th
e5

0
km

↓
50

km
gr

id
ce

ll
in

Co
lu

m
n

6,
an

d
th

ee
th

ni
cg

ro
up

in
Co

lu
m

n
7.

Th
et

ab
le

re
po

rts
O

LS
es

tim
at

es
.R

ob
us

ts
ta

nd
ar

d
er

ro
rs

in
br

ac
ke

ts;
cl

us
te

re
d

at
th

e
ba

sin
le

ve
li

n
Co

lu
m

ns
4-

5.
In

pa
re

nt
he

se
s,

sta
nd

ar
d

er
ro

rs
ar

e
co

rr
ec

te
d

fo
rs

pa
tia

ld
ep

en
de

nc
e

w
ith

a
di

sta
nc

e
cu

to
!

of
ap

pr
ox

im
at

el
y

on
e

de
gr

ee
at

th
e

eq
ua

to
r(

Co
le

lla
et

al
.2

01
9)

.
A

ll
va

ria
bl

es
ex

ce
pt

du
m

m
ie

sa
re

sta
nd

ar
di

ze
d

to
ha

ve
ze

ro
m

ea
n

an
d

sta
nd

ar
d

de
vi

at
io

n
eq

ua
lt

o
on

e.
A

ll
re

gr
es

sio
ns

co
nt

ro
lf

or
lo

ng
itu

de
an

d
la

tit
ud

e.
↑↑
↑
𝑁
<

0.
01

,↑
↑
𝑁
<

0.
05

,↑
𝑁
<

0.
1.

9



T&
’(

%
A

.3
:H

ist
or

ic
al

Cr
op

Ex
ch

an
ge

—
Pr

e-
Co

lo
ni

al
D

ie
ts

D
ep

en
de

nt
Va

ria
bl

e:
Ca

rb
on

Is
ot

op
e

Sc
or

e
(𝑋

13
𝑌
𝑍
𝑎
𝑏
)

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

H
in

de
x

(e
th

ni
c

gr
ou

p
le

ve
l)

0.
50

1
0.

27
9

0.
85

1
0.

26
1

0.
26

9

[0
.1

53
]*

*
[0

.0
89

]*
*

[0
.1

45
]*

**
[0

.0
71

]*
**

[0
.0

85
]*

*

(0
.1

45
)*

**
(0

.0
94

)*
**

(0
.1

07
)*

**
(0

.0
69

)*
**

(0
.0

81
)*

**

H
in

de
x

(g
rid

ce
ll

le
ve

l)
-0

.2
16

[0
.7

56
]

(0
.4

20
)

N
um

be
ro

fi
nd

iv
id

ua
ls

19
6

19
6

19
6

19
6

18
2

19
6

Zo
ne

FE
N

o
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s

Ln
(#

na
tiv

e
cr

op
s)

N
o

N
o

Ye
s

N
o

N
o

N
o

La
nd

ca
lo

ric
su

ita
bi

lit
y

N
o

N
o

N
o

Ye
s

Ye
s

Ye
s

Ex
cl

ud
in

g
ch

ild
re

n
N

o
N

o
N

o
N

o
Ye

s
N

o

N
um

be
ro

fe
th

ni
c

gr
ou

ps
8

8
8

8
8

→
N

um
be

ro
fg

rid
ce

lls
(5

0
↓

50
km

)
→

→
→

→
→

8

No
te

s.
Th

e
un

it
of

ob
se

rv
at

io
n

is
th

e
in

di
vi

du
al

.
Th

e
ta

bl
e

re
po

rts
O

LS
es

tim
at

es
.

Ro
bu

st
sta

nd
ar

d
er

ro
rs

cl
us

te
re

d
at

th
e

et
hn

ic
gr

ou
p

(c
ol

um
ns

1-
5)

or
gr

id
ce

ll
(c

ol
um

n
6)

le
ve

li
n

br
ac

ke
ts

.
In

pa
re

nt
he

se
s,

sta
nd

ar
d

er
ro

rs
ar

e
co

rr
ec

te
d

fo
rs

pa
tia

ld
ep

en
de

nc
e

w
ith

a
di

sta
nc

e
cu

to
!

of
ap

pr
ox

im
at

el
y

on
e

de
gr

ee
at

th
e

eq
ua

to
r(

Co
le

lla
et

al
.2

01
9)

.I
n

co
lu

m
n

3,
Ln

(#
na

tiv
e

cr
op

s)
re

fe
rs

to
th

e
lo

g
nu

m
be

ro
fd

i!
er

en
tn

at
iv

e
cr

op
si

n
th

ee
th

ni
c

ho
m

el
an

d
(s

ee
A

pp
en

di
x

A
).

La
nd

ca
lo

ric
su

ita
bi

lit
y

re
fe

rs
to

th
e

av
er

ag
e

ca
lo

ric
su

ita
bi

lit
y

of
th

ee
th

ni
c

ho
m

el
an

d
(c

ol
um

ns
4-

5)
or

gr
id

ce
ll

(c
ol

um
n

6)
.A

ll
re

gr
es

sio
ns

co
nt

ro
lf

or
th

e
lo

ng
itu

de
an

d
la

tit
ud

e
of

th
e

ar
ch

ae
ol

og
ic

al
sit

e
w

he
re

th
e

in
di

vi
du

al
’s

re
m

ai
ns

w
er

e
fo

un
d.

A
ll

va
ria

bl
es

ar
e

sta
nd

ar
di

ze
d

to
ha

ve
ze

ro
m

ea
n

an
d

sta
nd

ar
d

de
vi

at
io

n
eq

ua
lt

o
on

e.
↑↑
↑
𝑁
<

0.
01

,↑
↑
𝑁
<

0.
05

,↑
𝑁
<

0.
1.

10



T&
’(

%
A

.4
:C

ol
on

ia
lP

ar
ish

es
an

d
H

ist
or

ic
al

Cr
op

Ex
ch

an
ge

D
ep

en
de

nt
Va

ria
bl

e:

N
um

be
r

%
Pa

ris
he

s

of
Pa

ris
he

s
w

ith
Et

hn
ic

D
iv

.

(1
)

(2
)

Cr
op

ex
ch

an
ge

(H
in

de
x)

0.
15

4
-0

.1
14

[0
.1

45
]

[0
.1

69
]

(0
.1

74
)

(0
.1

65
)

N
um

be
ro

fe
th

ni
c

gr
ou

ps
47

47

No
te

s.
Th

e
un

it
of

ob
se

rv
at

io
n

is
th

e
et

hn
ic

gr
ou

p.
Th

e
ta

bl
e

re
po

rts
O

LS
es

tim
at

es
.

Ro
bu

st
sta

nd
ar

d
er

ro
rs

in
br

ac
ke

ts
.

In
pa

re
nt

he
se

s,
sta

nd
ar

d
er

ro
rs

ar
e

co
rr

ec
te

d
fo

rs
pa

tia
l

de
pe

nd
en

ce
w

ith
a

di
sta

nc
e

cu
to

!
of

ap
pr

ox
im

at
el

y
on

e
de

gr
ee

at
th

e
eq

ua
to

r(
C

ol
el

la
et

al
.

20
19

).
C

ro
p

ex
ch

an
ge

is
th

e
et

hn
ic

-le
ve

lp
ro

xy
fo

rp
ot

en
tia

le
xp

os
ur

e
to

in
te

rn
al

cr
op

ex
ch

an
ge

(H
in

de
x)

.A
ll

va
ria

bl
es

ar
e

sta
nd

ar
di

ze
d

to
ha

ve
ze

ro
m

ea
n

an
d

sta
nd

ar
d

de
vi

at
io

n
eq

ua
lt

o
on

e.
↑↑
↑
𝑁
<

0.
01

,↑
↑
𝑁
<

0.
05

,↑
𝑁
<

0.
1.

T&
’(

%
A

.5
:E

th
ni

c
D

iv
er

sit
y

an
d

H
ist

or
ic

al
Cr

op
Ex

ch
an

ge

Et
hn

ic
D

iv
er

sit
y
=

1
Et

hn
ic

D
iv

er
sit

y
=

0

m
ea

n
sd

m
ea

n
sd

D
i!

.
p-

va
lu

e𝑈
p-

va
lu

e𝑉

Cr
op

ex
ch

an
ge

0.
67

4
0.

17
3

0.
65

2
0.

17
9

-0
.0

23
[0

.2
60

]
[0

.3
19

]

N
um

be
ro

fp
ar

ish
es

11
7

11
7

21
9

21
9

33
6

33
6

33
6

No
te

s.
Th

e
un

it
of

ob
se

rv
at

io
n

is
th

e
pa

ris
h.

Et
hn

ic
di

ve
rs

ity
is

a
du

m
m

y
va

ria
bl

e
ta

ki
ng

va
lu

e
1

if
th

er
e

is
an

et
hn

ic
bo

rd
er

w
ith

in
a

bu
!e

ro
f1

0-
km

ra
di

us
fro

m
th

e
pa

ris
h

ca
pi

ta
l,

us
in

g
eq

ui
di

sta
nt

bo
un

da
rie

sw
he

n
th

e
di

sta
nc

e
be

tw
ee

n
pa

ris
h

ca
pi

ta
ls

is
le

ss
th

an
10

km
to

en
su

re
no

n-
ov

er
la

pp
in

g
bu

!e
rs

.C
ro

p
ex

ch
an

ge
is

th
e

pa
ris

h-
le

ve
lp

ro
xy

fo
ra

ve
ra

ge
ex

po
su

re
to

in
te

rn
al

cr
op

ex
ch

an
ge

,c
om

pu
te

d
us

in
g

th
e

ar
ea

sh
ar

es
of

et
hn

ic
gr

ou
ps

w
ith

in
th

e
10

-k
m

pa
ris

h
bu

!e
ra

sw
ei

gh
ts.

P-
va

lu
es

fro
m

O
LS

re
gr

es
sio

ns
of

av
er

ag
e

ex
po

su
re

to
cr

op
ex

ch
an

ge
on

et
hn

ic
di

ve
rs

ity
;(

𝑂
)w

ith
ro

bu
st

sta
nd

ar
d

er
ro

rs
,(

𝑃
)w

ith
sta

nd
ar

d
er

ro
rs

co
rr

ec
te

d
fo

rs
pa

tia
ld

ep
en

de
nc

e
us

in
g

a
di

sta
nc

e
cu

to
!

of
ap

pr
ox

im
at

el
y

on
e

de
gr

ee
at

th
e

eq
ua

to
r(

Co
le

lla
et

al
.2

01
9)

.
↑↑
↑
𝑁
<

0.
01

,↑
↑
𝑁
<

0.
05

,↑
𝑁
<

0.
1.

11



T&
’(

%
A

.6
:H

ist
or

ic
al

Cr
op

Ex
ch

an
ge

—
Pr

e-
Co

lo
ni

al
In

fra
str

uc
tu

re

D
ep

en
de

nt
Va

ria
bl

e:

Ln
Ro

ad
D

um
m

y
D

um
m

y

D
en

sit
y

Ca
na

ls
Br

id
ge

s

(1
)

(2
)

(3
)

Cr
op

ex
ch

an
ge

(H
in

de
x)

0.
12

5
-0

.0
08

-0
.0

38

[0
.1

31
]

[0
.0

62
]

[0
.0

56
]

(0
.1

43
)

(0
.0

46
)

(0
.0

45
)

N
um

be
ro

fe
th

ni
c

gr
ou

ps
47

47
47

No
te

s.
Th

e
un

it
of

ob
se

rv
at

io
n

is
th

e
et

hn
ic

gr
ou

p.
Th

e
ta

bl
e

re
po

rts
O

LS
es

tim
at

es
.

Ro
bu

st
sta

nd
ar

d
er

ro
rs

in
br

ac
ke

ts
.

In
pa

re
nt

he
se

s,
sta

nd
ar

d
er

ro
rs

ar
e

co
rr

ec
te

d
fo

rs
pa

tia
l

de
pe

nd
en

ce
w

ith
a

di
sta

nc
e

cu
to

!
of

ap
pr

ox
im

at
el

y
on

e
de

gr
ee

at
th

e
eq

ua
to

r(
C

ol
el

la
et

al
.

20
19

).
C

ro
p

ex
ch

an
ge

is
th

e
et

hn
ic

-le
ve

lp
ro

xy
fo

rp
ot

en
tia

le
xp

os
ur

e
to

in
te

rn
al

cr
op

ex
ch

an
ge

(H
in

de
x)

.A
ll

va
ria

bl
es

ex
ce

pt
du

m
m

ie
sa

re
sta

nd
ar

di
ze

d
to

ha
ve

ze
ro

m
ea

n
an

d
sta

nd
ar

d
de

vi
at

io
n

eq
ua

lt
o

on
e.

Th
e

du
m

m
y

va
ria

bl
es

fo
rc

an
al

sa
nd

br
id

ge
st

ak
e

va
lu

e
1

fo
r

27
.6

6
an

d
23

.4
0

pe
rc

en
to

ft
he

gr
ou

ps
,r

es
pe

ct
iv

el
y.

↑↑
↑
𝑁
<

0.
01

,↑
↑
𝑁
<

0.
05

,↑
𝑁
<

0.
1.

12



T&
’(

%
A

.7
:H

ist
or

ic
al

Cr
op

Ex
ch

an
ge

—
In

ca
Ro

ad

D
ep

en
de

nt
Va

ria
bl

e:

Ln
D

ist
Ro

ad
Ln

D
ist

Ro
ad

Ln
D

ist
Ro

ad

(O
ut

sid
e)

(In
sid

e)
(A

ny
)

(1
)

(2
)

(3
)

Cr
op

ex
ch

an
ge

(H
in

de
x)

-0
.1

20
-0

.1
01

-0
.0

74

[0
.1

18
]

[0
.1

96
]

[0
.1

38
]

(0
.1

22
)

(0
.2

17
)

(0
.1

49
)

N
um

be
ro

fe
th

ni
c

gr
ou

ps
47

40
47

No
te

s.
Th

e
un

it
of

ob
se

rv
at

io
n

is
th

e
et

hn
ic

gr
ou

p.
Th

e
ta

bl
e

re
po

rts
O

LS
es

tim
at

es
.

Ro
bu

st
sta

nd
ar

d
er

ro
rs

in
br

ac
ke

ts
.

In
pa

re
nt

he
se

s,
sta

nd
ar

d
er

ro
rs

ar
e

co
rr

ec
te

d
fo

rs
pa

tia
l

de
pe

nd
en

ce
w

ith
a

di
sta

nc
e

cu
to

!
of

ap
pr

ox
im

at
el

y
on

e
de

gr
ee

at
th

e
eq

ua
to

r(
C

ol
el

la
et

al
.

20
19

).
C

ro
p

ex
ch

an
ge

is
th

e
et

hn
ic

-le
ve

lp
ro

xy
fo

rp
ot

en
tia

le
xp

os
ur

e
to

in
te

rn
al

cr
op

ex
ch

an
ge

(H
in

de
x)

.T
he

de
pe

nd
en

tv
ar

ia
bl

es
re

fe
rt

o
th

e
m

in
im

um
di

sta
nc

e
ac

ro
ss

al
l1

0
↓

10
km

gr
id

ce
lls

in
sid

e
th

e
et

hn
ic

ho
m

el
an

d
to

an
In

ca
ro

ad
lo

ca
te

d
(1

)i
n

a
di

!e
re

nt
et

hn
ic

ho
m

el
an

d,
(2

)i
ns

id
e

th
e

et
hn

ic
ho

m
el

an
d,

or
(3

)a
ny

.A
ll

va
ria

bl
es

ar
e

sta
nd

ar
di

ze
d

to
ha

ve
ze

ro
m

ea
n

an
d

sta
nd

ar
d

de
vi

at
io

n
eq

ua
lt

o
on

e.
↑↑
↑
𝑁
<

0.
01

,↑
↑
𝑁
<

0.
05

,↑
𝑁
<

0.
1.

13



T&
’(

%
A

.8
:W

ild
Cl

us
te

rB
oo

tst
ra

p
(W

CB
)I

nf
er

en
ce

(1
)

(2
)

(3
)

(4
)

(5
)

Lo
g(

1+
lig

ht
in

te
ns

ity
pe

r

ca
pi

ta
),

20
13

,V
IIR

S

Lo
g(

1+
lig

ht
in

te
ns

ity
pe

r

ca
pi

ta
),

20
10

-2
01

3,
D

M
SP

Fi
rm

sp
er

10
0

in
h.

,

20
10

-2
01

3

N
on

-s
ub

s.
fa

rm
in

g
(s

ha
re

of
fa

rm
er

s>
m

ed
ia

n)
,2

01
2

N
on

-s
ub

s.
fa

rm
in

g
(s

ha
re

of
fa

rm
er

s)
,2

01
2

Et
hn

ic
di

ve
rs

ity
-0

.0
36

**
-0

.1
07

**
*

-1
1.

99
1

-0
.4

16
**

-0
.1

31
*

[-2
.0

80
]

[-2
.9

66
]

[-1
.5

85
]

[-2
.3

68
]

[-1
.7

65
]

Et
hn

ic
di

v.
↓

Cr
op

ex
ch

an
ge

0.
04

2*
0.

11
9*

*
19

.1
47

*
0.

59
3*

*
0.

15
1

[1
.9

09
]

[2
.6

65
]

[1
.7

10
]

[2
.3

72
]

[1
.4

05
]

Ba
se

lin
e

co
nt

ro
ls

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Co
lo

ni
al

pr
ov

in
ce

FE
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s

N
um

be
ro

fp
ar

ish
es

33
6

33
6

33
6

33
6

33
6

(6
)

(7
)

(8
)

(9
)

(1
0)

A
cc

es
st

o
pu

bl
ic

w
at

er

(s
ha

re
of

dw
el

lin
gs

),
20

17

A
cc

es
st

o
pu

bl
ic

sa
ni

ta
tio

n

(s
ha

re
of

dw
el

lin
gs

),
20

17

Lo
g(

hh
.c

on
su

m
pt

io
n

pe
r

ca
pi

ta
),

20
04

-2
01

7

Lo
g(

hh
.c

on
su

m
pt

io
n

pe
r

ca
pi

ta
),

20
04

-2
01

0

Lo
g(

hh
.c

on
su

m
pt

io
n

pe
r

ca
pi

ta
),

20
11

-2
01

7

Et
hn

ic
di

ve
rs

ity
-0

.0
88

-0
.0

96
-0

.3
01

*
-0

.3
86

*
-0

.2
38

[-0
.9

54
]

[-0
.8

47
]

[-1
.8

66
]

[-1
.9

14
]

[-1
.4

15
]

Et
hn

ic
di

v.
↓

Cr
op

ex
ch

an
ge

0.
12

2
0.

13
4

0.
49

1*
*

0.
60

1*
*

0.
42

0*

[0
.9

13
]

[0
.7

13
]

[2
.1

56
]

[2
.1

29
]

[1
.7

84
]

Ba
se

lin
e

co
nt

ro
ls

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Co
lo

ni
al

pr
ov

in
ce

FE
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s

Ye
ar

FE
–

–
Ye

s
Ye

s
Ye

s

H
ou

se
ho

ld
co

nt
ro

ls
–

–
Ye

s
Ye

s
Ye

s

N
um

be
ro

fp
ar

ish
es

33
6

33
6

28
0

22
0

26
2

N
um

be
ro

fh
ou

se
ho

ld
s

–
–

53
,
36

1
21
,
25

8
32

,
10

3

No
te

s.
Th

e
un

it
of

ob
se

rv
at

io
n

is
th

e
pa

ris
h

in
co

lu
m

ns
1-

7
an

d
th

e
ho

us
eh

ol
d

in
co

lu
m

ns
8-

10
.W

ild
cl

us
te

rb
oo

tst
ra

p
t-s

ta
tis

tic
si

n
br

ac
ke

ts
(C

am
er

on
et

al
.2

00
8)

,w
ith

cl
us

te
rs

at
th

e
pr

ov
in

ce
le

ve
li

n
co

lu
m

ns
1-

7
an

d
at

th
e

pa
ris

h
le

ve
li

n
co

lu
m

ns
8-

10
.E

th
ni

c
di

ve
rs

ity
is

a
du

m
m

y
va

ria
bl

e
ta

ki
ng

va
lu

e
1

if
th

er
e

is
an

et
hn

ic
bo

rd
er

w
ith

in
a

bu
!e

ro
f1

0-
km

ra
di

us
fr

om
th

e
pa

ris
h

ca
pi

ta
l,

us
in

g
eq

ui
di

sta
nt

bo
un

da
rie

sw
he

n
th

e
di

sta
nc

e
be

tw
ee

n
pa

ris
h

ca
pi

ta
ls

is
le

ss
th

an
10

km
to

en
su

re
no

n-
ov

er
la

pp
in

g
bu

!e
rs

.C
ro

p
ex

ch
an

ge
is

th
e

pa
ris

h-
le

ve
lp

ro
xy

fo
ra

ve
ra

ge
ex

po
su

re
to

in
te

rn
al

cr
op

ex
ch

an
ge

,c
om

pu
te

d
us

in
g

th
e

ar
ea

sh
ar

es
of

et
hn

ic
gr

ou
ps

w
ith

in
th

e
10

-k
m

pa
ris

h
bu

!e
ra

sw
ei

gh
ts.

Th
e

ve
ct

or
of

ba
se

lin
e

co
nt

ro
ls

in
cl

ud
es

pa
ris

h-
le

ve
lm

ea
n

an
d

sta
nd

ar
d

de
vi

at
io

n
of

el
ev

at
io

n,
m

ea
n

an
d

sta
nd

ar
d

de
vi

at
io

n
of

la
nd

ca
lo

ric
su

ita
bi

lit
y,

lo
ng

itu
de

,l
at

itu
de

,l
og

di
sta

nc
e

to
pe

re
nn

ia
lr

iv
er

s,
lo

g
di

sta
nc

e
to

pr
e-

co
lo

ni
al

na
tiv

e
sh

rin
es

,l
og

16
th

-c
en

tu
ry

ex
pe

ct
ed

tri
bu

te
,a

nd
lo

g
di

sta
nc

e
to

𝑅
𝑆
𝑇
𝑈

m
in

es
.T

he
ve

ct
or

of
ho

us
eh

ol
d

co
nt

ro
ls

in
cl

ud
es

ge
nd

er
,a

ge
,a

ge
sq

ua
re

d,
ye

ar
so

fs
ch

oo
lin

g,
ci

vi
ls

ta
tu

s,
an

d
la

ng
ua

ge
sp

ok
en

at
ho

m
e

of
th

e
ho

us
eh

ol
d

he
ad

.↑
↑↑

𝑁
<

0.
01

,↑
↑
𝑁
<

0.
05

,↑
𝑁
<

0.
1.

14



T&
’(

%
A

.9
:R

ob
us

tn
es

s—
Pr

e-
Co

lo
ni

al
Ch

ar
ac

te
ris

tic
so

fE
th

ni
c

G
ro

up
s

Li
vi

ng
St

an
da

rd
s(

A
ES

,2
01

0
–

20
20

)

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

Et
hn

ic
di

ve
rs

ity
-0

.1
22

-1
.4

49
-3

.3
33

-0
.4

45
*

-0
.7

06
**

*
-3

.0
87

[0
.7

62
]

[1
.4

95
]

[2
.1

20
]

[0
.2

40
]

[0
.2

25
]

[1
.9

13
]

Et
hn

ic
di

v.
↓

Cr
op

ex
ch

an
ge

0.
76

8*
*

1.
33

2*
*

1.
42

3*
**

0.
93

4*
**

1.
11

7*
**

1.
30

2*
*

[0
.3

48
]

[0
.6

04
]

[0
.5

47
]

[0
.3

32
]

[0
.3

65
]

[0
.6

62
]

Et
hn

ic
di

v.
↓

Ln
la

nd
ar

ea
-0

.0
49

0.
04

0
0.

13
2

0.
19

9

[0
.0

75
]

[0
.1

23
]

[0
.1

40
]

[0
.1

62
]

Et
hn

ic
di

v.
↓

El
ev

at
io

n
0.

31
9

0.
16

5
0.

62
3

[0
.4

58
]

[0
.4

57
]

[0
.6

15
]

Et
hn

ic
di

v.
↓

Ca
lo

ric
su

ita
bi

lit
y

-0
.9

68
-1

.0
36

-2
.6

01

[0
.7

44
]

[0
.8

68
]

[1
.8

24
]

Et
hn

ic
di

v.
↓

Ln
riv

er
de

ns
ity

0.
26

5

[0
.2

65
]

Et
hn

ic
di

v.
↓

Ln
po

pu
la

tio
n

de
ns

ity
0.

06
0

[0
.1

24
]

Et
hn

ic
di

v.
↓

U
rb

an
iz

at
io

n
0.

04
4

0.
05

6
-0

.2
24

[0
.2

98
]

[0
.3

34
]

[0
.4

10
]

Et
hn

ic
di

v.
↓

Po
lit

ic
al

co
m

pl
ex

ity
-0

.1
73

-0
.2

75
-0

.1
60

[0
.2

78
]

[0
.2

99
]

[0
.2

64
]

Et
hn

ic
di

v.
↓

El
ite

re
sid

en
ce

s
0.

09
9

0.
13

2
0.

07
7

[0
.2

29
]

[0
.2

34
]

[0
.2

36
]

Et
hn

ic
di

v.
↓

SD
of

el
ev

at
io

n
-0

.3
91

-0
.2

08

[0
.3

27
]

[0
.5

86
]

Et
hn

ic
di

v.
↓

SD
of

ca
lo

ric
su

ita
bi

lit
y

-0
.3

98
1.

36
9

Ba
se

lin
e

co
nt

ro
ls

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Co
lo

ni
al

pr
ov

in
ce

FE
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s

N
um

be
ro

fp
ar

ish
es

33
6

33
6

33
6

33
6

33
6

33
6

No
te

s.
Th

e
un

it
of

ob
se

rv
at

io
n

is
th

e
pa

ris
h.

Ro
bu

st
sta

nd
ar

d
er

ro
rs

cl
us

te
re

d
at

th
e

le
ve

lo
ft

he
co

lo
ni

al
pr

ov
in

ce
in

br
ac

ke
ts.

Fo
re

ac
h

pr
e-

co
lo

ni
al

ch
ar

ac
te

ris
tic

,t
he

sp
ec

ifi
ca

tio
n

in
cl

ud
es

th
e

w
ei

gh
te

d
av

er
ag

e
of

th
e

ch
ar

ac
te

ris
tic

(c
om

pu
te

d
us

in
g

th
e

ar
ea

sh
ar

es
of

et
hn

ic
gr

ou
ps

w
ith

in
th

e
10

-k
m

pa
ris

h
bu

!e
ra

sw
ei

gh
ts)

an
d

its
in

te
ra

ct
io

n
w

ith
et

hn
ic

di
ve

rs
ity

.O
nl

y
th

e
es

tim
at

ed
co

e”
ci

en
to

n
th

e
in

te
ra

ct
io

n
te

rm
is

re
po

rte
d.

↑↑
↑
𝑁
<

0.
01

,↑
↑
𝑁
<

0.
05

,↑
𝑁
<

0.
1.

15



T&
’(

%
A

.1
0:

Ba
la

nc
e

Te
sts

fo
rE

th
ni

c
D

iv
er

sit
y—

CE
M

M
at

ch
ed

Sa
m

pl
es

D
ep

en
de

nt
Va

ria
bl

e:

M
ea

n
SD

of
M

ea
n

SD
of

Ln
D

ist
Ln

D
ist

Ln
Ex

pe
ct

ed
Ln

D
ist

El
ev

at
io

n
El

ev
at

io
n

Ca
lo

ric
Su

it.
Ca

lo
ric

Su
it.

Pe
re

nn
ia

lR
iv

er
N

at
iv

e
Sh

rin
e

Tr
ib

ut
e

(1
6t

h

c.
)

𝑐
𝑆
𝑇
𝑈

M
in

e

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

Pa
ne

lA
:M

at
ch

ed
Sa

m
pl

e
Ba

se
d

on
CE

M
fo

rB
as

el
in

e
Pr

e-
Co

lo
ni

al
Ch

ar
ac

te
ris

tic
s

Et
hn

ic
di

ve
rs

ity
92

.6
49

17
.0

70
-1

7.
03

9
-2

5.
41

4
-0

.1
86

-0
.1

90
-0

.0
14

0.
25

6

[0
.2

12
]

[0
.7

83
]

[0
.1

00
]

[0
.1

21
]

[0
.5

74
]

[0
.2

35
]

[0
.9

22
]

[0
.3

22
]

O
bs

er
va

tio
ns

90
90

90
90

90
90

90
90

Pa
ne

lB
:M

at
ch

ed
Sa

m
pl

e
Ba

se
d

on
CE

M
fo

rL
as

so
-S

el
ec

te
d

Pr
e-

Co
lo

ni
al

Ch
ar

ac
te

ris
tic

s

Et
hn

ic
di

ve
rs

ity
-3

3.
32

9
-1

0.
19

0
-1

5.
59

2
-2

7.
97

0
-0

.3
94

-0
.0

28
0.

30
4*

*
-0

.0
86

[0
.7

10
]

[0
.8

52
]

[0
.2

83
]

[0
.2

25
]

[0
.4

50
]

[0
.9

41
]

[0
.0

33
]

[0
.8

34
]

O
bs

er
va

tio
ns

74
74

74
74

74
74

74
74

No
te

s.
Th

e
un

it
of

ob
se

rv
at

io
n

is
th

e
pa

ris
h.

Ro
bu

st
sta

nd
ar

d
er

ro
rs

in
br

ac
ke

ts.
Et

hn
ic

di
ve

rs
ity

is
a

du
m

m
y

va
ria

bl
e

ta
ki

ng
va

lu
e

1
if

th
er

e
is

an
et

hn
ic

bo
rd

er
w

ith
in

a
bu

!e
ro

f1
0-

km
ra

di
us

fro
m

th
e

pa
ris

h
ca

pi
ta

l,
us

in
g

eq
ui

di
sta

nt
bo

un
da

rie
sw

he
n

th
e

di
sta

nc
e

be
tw

ee
n

pa
ris

h
ca

pi
ta

ls
is

le
ss

th
an

10
km

to
en

su
re

no
n-

ov
er

la
pp

in
g

bu
!e

rs
.T

he
m

at
ch

ed
sa

m
pl

e
re

fe
rs

to
th

e
sa

m
pl

e
of

pa
ris

he
ss

el
ec

te
d

by
th

e
CE

M
al

go
rit

hm
of

Ia
cu

s,
K

in
g,

an
d

Po
rr

o
(2

01
2)

,u
si

ng
pa

ris
he

sw
ith

av
er

ag
e

ex
po

su
re

to
in

te
rn

al
cr

op
ex

ch
an

ge
ab

ov
e

th
e

m
ed

ia
n

as
tre

at
ed

pa
ris

he
s.

Th
e

pr
e-

co
lo

ni
al

ch
ar

ac
te

ris
tic

st
o

be
ba

la
nc

ed
by

th
e

al
go

rit
hm

ar
e

th
e

ba
se

lin
e

ch
ar

ac
te

ris
tic

s(
Co

lu
m

n
9

of
Ta

bl
e

5)
in

Pa
ne

lA
an

d
th

e
la

ss
o-

se
le

ct
ed

ch
ar

ac
te

ris
tic

s(
Co

lu
m

n
10

of
Ta

bl
e

5)
in

Pa
ne

lB
.O

LS
es

tim
at

es
w

ith
CE

M
m

at
ch

in
g

w
ei

gh
ts.

↑↑
↑
𝑁
<

0.
01

,↑
↑
𝑁
<

0.
05

,↑
𝑁
<

0.
1.

T&
’(

%
A

.1
1:

Ra
nd

om
iz

at
io

n
In

fe
re

nc
e

N
on

-s
ub

s.
fa

rm
in

g
Li

gh
ti

nt
en

sit
y

pe
rc

ap
ita

Fi
rm

sp
er

10
0

in
h.

Ra
nd

om
iz

at
io

n-
t𝑁

-v
al

ue
Ra

nd
om

iz
at

io
n-

t𝑁
-v

al
ue

Ra
nd

om
iz

at
io

n-
t𝑁

-v
al

ue

M
in

im
um

M
ax

im
um

Ra
nd

om
iz

ed
M

in
im

um
M

ax
im

um
Ra

nd
om

iz
ed

M
in

im
um

M
ax

im
um

Ra
nd

om
iz

ed

Et
hn

ic
di

ve
rs

ity
0.

02
0

0.
02

1
0.

02
0

0.
04

6
0.

04
7

0.
04

6
0.

11
9

0.
12

0
0.

11
9

Et
hn

ic
di

v.
↓

Cr
op

ex
ch

an
ge

0.
02

5
0.

02
6

0.
02

5
0.

06
8

0.
06

9
0.

06
8

0.
11

5
0.

11
6

0.
11

5

No
te

s.
Th

e
un

it
of

ob
se

rv
at

io
n

is
th

e
pa

ris
h.

Th
e

re
gr

es
si

on
s

in
cl

ud
e

ba
se

lin
e

co
nt

ro
ls

an
d

co
lo

ni
al

pr
ov

in
ce

fix
ed

e!
ec

ts
,w

ith
ro

bu
st

sta
nd

ar
d

er
ro

rs
cl

us
te

re
d

at
th

e
le

ve
lo

ft
he

co
lo

ni
al

pr
ov

in
ce

.
Ra

nd
om

iz
at

io
n-

t𝑁
-v

al
ue

sr
es

ul
tf

ro
m

pe
rm

ut
in

g
et

hn
ic

di
ve

rs
ity

(1
,0

00
ite

ra
tio

ns
)a

nd
re

ca
lc

ul
at

in
g

its
in

te
ra

ct
io

n
w

ith
av

er
ag

e
ex

po
su

re
to

cr
op

ex
ch

an
ge

ac
co

rd
in

gl
y,

fo
llo

w
in

g
th

e
pr

oc
ed

ur
e

pr
op

os
ed

by
Yo

un
g

(2
02

4)
.R

ob
us

ts
ta

nd
ar

d
er

ro
rs

ar
e

cl
us

te
re

d
at

th
e

le
ve

lo
ft

he
co

lo
ni

al
pr

ov
in

ce
.T

he
ou

tc
om

e
va

ria
bl

es
ar

e:
a

du
m

m
y

va
ria

bl
e

in
di

ca
tin

g
w

he
th

er
th

e
sh

ar
e

of
fa

rm
er

sp
ra

ct
ic

in
g

no
n-

su
bs

ist
en

ce
ag

ric
ul

tu
re

is
ab

ov
e

th
e

sa
m

pl
e

m
ed

ia
n

(2
01

2)
,t

he
lo

g
of

1
pl

us
av

er
ag

e
lig

ht
in

te
ns

ity
pe

rc
ap

ita
(2

01
3,

V
IIR

S)
,a

nd
th

e
av

er
ag

e
nu

m
be

ro
fs

m
al

l-
an

d
m

ed
iu

m
-s

iz
ed

fir
m

sp
er

10
0

in
ha

bi
ta

nt
s(

20
10

-2
01

3)
.

16



T&
’(

%
A

.1
2:

Ro
bu

stn
es

s—
Pr

e-
Co

lo
ni

al
La

nd
O

cc
up

at
io

n,
Tr

an
sit

io
n

Zo
ne

s,
an

d
Pl

ac
eb

os

Li
vi

ng
St

an
da

rd
s(

A
ES

,2
01

0
–

20
20

)

Pr
e-

Co
lo

ni
al

La
nd

O
cc

up
at

io
n

Tr
an

sit
io

n
Zo

ne
s

Pl
ac

eb
os

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

Et
hn

ic
di

ve
rs

ity
-0

.6
41

**
*

-0
.7

42
**

*
-0

.6
45

**
*

-0
.6

69
**

[0
.2

33
]

[0
.2

73
]

[0
.2

47
]

[0
.3

05
]

Et
hn

ic
di

v.
↓

Cr
op

ex
ch

an
ge

(2
0k

m
co

rr
ec

tio
n)

0.
88

6*
*

[0
.3

60
]

Et
hn

ic
di

v.
↓

Cr
op

ex
ch

an
ge

(1
0k

m
co

rr
ec

tio
n)

0.
98

5*
*

[0
.3

94
]

Et
hn

ic
di

v.
↓

Cr
op

ex
ch

an
ge

(2
0k

m
tra

ns
iti

on
-z

on
e

bu
!e

r)
0.

87
7*

*

[0
.3

74
]

Et
hn

ic
di

v.
↓

Cr
op

ex
ch

an
ge

(1
0k

m
tra

ns
iti

on
-z

on
e

bu
!e

r)
0.

86
4*

*

[0
.4

35
]

D
um

m
y

(A
rti

fic
ia

le
th

ni
c

bo
rd

er
w

ith
in

pa
ris

h
bu

!e
r)

-0
.2

60

[0
.3

95
]

D
um

m
y
↓

Cr
op

ex
ch

an
ge

(A
rti

fic
ia

l)
0.

39
9

[0
.4

98
]

D
um

m
y

(C
or

re
gi

m
ie

nt
o

bo
rd

er
w

ith
in

pa
ris

h
bu

!e
r)

0.
16

5

[0
.2

46
]

D
um

m
y
↓

Cr
op

ex
ch

an
ge

(C
or

re
gi

m
ie

nt
o)

-0
.2

88

[0
.3

59
]

Ba
se

lin
e

co
nt

ro
ls

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Co
lo

ni
al

pr
ov

in
ce

FE
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s

N
um

be
ro

fp
ar

ish
es

33
6

33
6

33
6

33
6

33
6

33
6

No
te

s.
Th

e
un

it
of

ob
se

rv
at

io
n

is
th

e
pa

ris
h.

Ro
bu

st
sta

nd
ar

d
er

ro
rs

cl
us

te
re

d
at

th
e

le
ve

lo
ft

he
co

lo
ni

al
pr

ov
in

ce
in

br
ac

ke
ts.

Et
hn

ic
di

ve
rs

ity
is

a
du

m
m

y
va

ria
bl

e
ta

ki
ng

va
lu

e
1

if
th

er
e

is
an

et
hn

ic
bo

rd
er

w
ith

in
a

bu
!e

ro
f1

0-
km

ra
di

us
fr

om
th

e
pa

ris
h

ca
pi

ta
l,

us
in

g
eq

ui
di

sta
nt

bo
un

da
rie

sw
he

n
th

e
di

sta
nc

e
be

tw
ee

n
pa

ris
h

ca
pi

ta
ls

is
le

ss
th

an
10

km
to

en
su

re
no

n-
ov

er
la

pp
in

g
bu

!e
rs

.T
he

ta
bl

e
re

po
rts

th
e

sta
nd

ar
di

ze
d

A
ES

(K
lin

g
et

al
.2

00
4;

Cl
in

gi
ng

sm
ith

,K
hw

aj
a

an
d

K
re

m
er

20
09

)a
cr

os
sfi

ve
ou

tc
om

es
:a

du
m

m
y

va
ria

bl
e

in
di

ca
tin

g
w

he
th

er
th

e
sh

ar
e

of
fa

rm
er

sp
ra

ct
ic

in
g

no
n-

su
bs

ist
en

ce
ag

ric
ul

tu
re

is
ab

ov
e

th
e

sa
m

pl
e

m
ed

ia
n

(2
01

2)
,t

he
lo

g
of

1
pl

us
av

er
ag

e
lig

ht
in

te
ns

ity
pe

rc
ap

ita
(2

01
3,

V
IIR

S)
,t

he
av

er
ag

e
nu

m
be

ro
fs

m
al

l-
an

d
m

ed
iu

m
-s

iz
ed

fir
m

sp
er

10
0

in
ha

bi
ta

nt
s(

20
10

-2
01

3)
,t

he
sh

ar
e

of
dw

el
lin

gs
w

ith
ac

ce
ss

to
pu

bl
ic

sa
ni

ta
tio

n
(2

01
7)

,a
nd

th
es

ha
re

of
dw

el
lin

gs
w

ith
ac

ce
ss

to
th

ep
ub

lic
w

at
er

ne
tw

or
k

(2
01

7)
.T

he
ve

ct
or

of
ba

se
lin

ec
on

tro
ls

in
cl

ud
es

pa
ris

h-
le

ve
lm

ea
n

an
d

sta
nd

ar
d

de
vi

at
io

n
of

el
ev

at
io

n,
m

ea
n

an
d

sta
nd

ar
d

de
vi

at
io

n
of

la
nd

ca
lo

ric
su

ita
bi

lit
y,

lo
ng

itu
de

,l
at

itu
de

,l
og

di
sta

nc
et

o
pe

re
nn

ia
lr

iv
er

s,
lo

g
di

sta
nc

et
o

pr
e-

co
lo

ni
al

na
tiv

es
hr

in
es

,l
og

16
th

-c
en

tu
ry

ex
pe

ct
ed

tri
bu

te
,a

nd
lo

g
di

sta
nc

et
o
𝑅
𝑆
𝑇
𝑈

m
in

es
.

↑↑
↑
𝑁
<

0.
01

,↑
↑
𝑁
<

0.
05

,↑
𝑁
<

0.
1.

17



T&
’(

%
A

.1
3:

Ro
bu

stn
es

s—
Va

ry
in

g
th

e
Bu

!e
rS

iz
e

Li
vi

ng
St

an
da

rd
s(

A
ES

,2
01

0
–

20
20

)

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

(9
)

7k
m

8k
m

9k
m

10
km

11
km

12
km

13
km

14
km

15
km

Et
hn

ic
di

ve
rs

ity
-0

.3
08

-0
.3

41
-0

.4
35

**
-0

.6
10

**
*

-0
.3

94
**

-0
.4

54
**

*
-0

.5
67

**
*

-0
.5

80
**

*
-0

.5
33

**

[0
.2

29
]

[0
.2

12
]

[0
.1

89
]

[0
.2

25
]

[0
.1

81
]

[0
.1

70
]

[0
.1

68
]

[0
.1

94
]

[0
.2

11
]

Et
hn

ic
di

v.
↓

Cr
op

ex
ch

an
ge

0.
41

7
0.

44
9

0.
59

8*
*

0.
84

6*
*

0.
52

5*
0.

67
3*

*
0.

89
0*

**
0.

90
5*

**
0.

79
3*

*

[0
.3

65
]

[0
.3

33
]

[0
.3

04
]

[0
.3

50
]

[0
.2

96
]

[0
.2

69
]

[0
.2

86
]

[0
.3

17
]

[0
.3

60
]

Ba
se

lin
e

co
nt

ro
ls

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Co
lo

ni
al

pr
ov

in
ce

FE
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s

N
um

be
ro

fp
ar

ish
es

33
6

33
6

33
6

33
6

33
6

33
6

33
6

33
6

33
6

%
pa

ris
he

si
nt

er
se

ct
in

g
et

hn
ic

bo
rd

er
27

.3
8

30
.3

6
32

.1
4

34
.8

2
37

.2
0

40
.1

8
42

.2
6

45
.2

4
46

.4
3

No
te

s.
Th

e
un

it
of

ob
se

rv
at

io
n

is
th

e
pa

ris
h.

Ro
bu

st
sta

nd
ar

d
er

ro
rs

cl
us

te
re

d
at

th
e

le
ve

lo
ft

he
co

lo
ni

al
pr

ov
in

ce
in

br
ac

ke
ts

.
Et

hn
ic

di
ve

rs
ity

ta
ke

s
va

lu
e

1
if

th
er

e
is

an
et

hn
ic

bo
rd

er
w

ith
in

a
no

n-
ov

er
la

pp
in

g
bu

!e
ro

f𝑑
-k

m
ra

di
us

fr
om

th
e

pa
ris

h
ca

pi
ta

l,
fo

r𝑑
↔
{7
,
8,

9,
10
,
11

,
12

,
13

,
14
,
15

}(
in

di
ca

te
d

at
th

e
to

p
of

ea
ch

co
lu

m
n)

,a
nd

0
ot

he
rw

is
e.

C
ro

p
ex

ch
an

ge
is

th
e

pa
ris

h-
le

ve
lp

ro
xy

fo
r

av
er

ag
e

ex
po

su
re

to
in

te
rn

al
cr

op
ex

ch
an

ge
,c

om
pu

te
d

us
in

g
th

e
ar

ea
sh

ar
es

of
et

hn
ic

gr
ou

ps
w

ith
in

th
e

10
-k

m
pa

ris
h

bu
!e

ra
sw

ei
gh

ts
.T

he
ta

bl
e

re
po

rts
th

e
sta

nd
ar

di
ze

d
A

ES
(K

lin
g

et
al

.2
00

4;
Cl

in
gi

ng
sm

ith
,K

hw
aj

a
an

d
K

re
m

er
20

09
)a

cr
os

sfi
ve

ou
tc

om
es

:a
du

m
m

y
va

ria
bl

e
in

di
ca

tin
g

w
he

th
er

th
e

sh
ar

e
of

fa
rm

er
sp

ra
ct

ic
in

g
no

n-
su

bs
ist

en
ce

ag
ric

ul
tu

re
is

ab
ov

e
th

e
sa

m
pl

e
m

ed
ia

n
(2

01
2)

,t
he

lo
g

of
1

pl
us

av
er

ag
e

lig
ht

in
te

ns
ity

pe
rc

ap
ita

(2
01

3,
V

IIR
S)

,t
he

av
er

ag
e

nu
m

be
ro

fs
m

al
l-

an
d

m
ed

iu
m

-s
iz

ed
fir

m
sp

er
10

0
in

ha
bi

ta
nt

s(
20

10
-2

01
3)

,t
he

sh
ar

e
of

dw
el

lin
gs

w
ith

ac
ce

ss
to

pu
bl

ic
sa

ni
ta

tio
n

(2
01

7)
,a

nd
th

e
sh

ar
e

of
dw

el
lin

gs
w

ith
ac

ce
ss

to
th

e
pu

bl
ic

w
at

er
ne

tw
or

k
(2

01
7)

.T
he

ve
ct

or
of

ba
se

lin
e

co
nt

ro
ls

in
cl

ud
es

pa
ris

h-
le

ve
lm

ea
n

an
d

sta
nd

ar
d

de
vi

at
io

n
of

el
ev

at
io

n,
m

ea
n

an
d

sta
nd

ar
d

de
vi

at
io

n
of

la
nd

ca
lo

ric
su

ita
bi

lit
y,

lo
ng

itu
de

,l
at

itu
de

,l
og

di
sta

nc
e

to
pe

re
nn

ia
lr

iv
er

s,
lo

g
di

sta
nc

e
to

pr
e-

co
lo

ni
al

na
tiv

e
sh

rin
es

,l
og

16
th

-c
en

tu
ry

ex
pe

ct
ed

tri
bu

te
,a

nd
lo

g
di

sta
nc

e
to

𝑅
𝑆
𝑇
𝑈

m
in

es
.

↑↑
↑
𝑁
<

0.
01

,↑
↑
𝑁
<

0.
05

,↑
𝑁
<

0.
1.

18



T&
’(

%
A

.1
4:

Ro
bu

stn
es

s—
A

lte
rn

at
iv

e
D

iv
er

sit
y

In
di

ce
s

Li
vi

ng
St

an
da

rd
s(

A
ES

,2
01

0
–

20
20

)

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

Et
hn

ic
fra

ct
io

na
liz

at
io

n
-1

.4
61

**
*

-0
.9

99

[0
.5

57
]

[0
.6

41
]

Et
hn

ic
fra

c.
↓

Cr
op

ex
ch

an
ge

1.
74

1*
*

1.
47

6

[0
.7

95
]

[0
.9

82
]

Et
hn

ic
di

ve
rs

ity
(d

um
m

y)
-0

.9
59

**
*

-0
.6

12
**

-0
.6

81
**

*
-0

.4
96

**
-0

.9
04

**
*

-0
.5

96
**

*

[0
.2

21
]

[0
.2

69
]

[0
.2

50
]

[0
.2

14
]

[0
.2

41
]

[0
.2

23
]

Et
hn

ic
di

v.
↓

Cr
op

ex
ch

an
ge

(𝑂
in

de
x)

1.
47

5*
**

1.
01

4*
*

[0
.4

03
]

[0
.4

95
]

Et
hn

ic
di

v.
↓

Cr
op

ex
ch

an
ge

(m
aj

or
ity

gr
ou

p)
0.

81
2*

*
0.

66
0*

*

[0
.3

71
]

[0
.3

24
]

Et
hn

ic
di

v.
↓

Cr
op

ex
ch

an
ge

(m
in

or
ity

gr
ou

p)
1.

21
8*

**
0.

88
7*

**

[0
.3

40
]

[0
.3

44
]

Ba
se

lin
e

co
nt

ro
ls

N
o

Ye
s

N
o

Ye
s

N
o

Ye
s

N
o

Ye
s

Co
lo

ni
al

pr
ov

in
ce

FE
N

o
Ye

s
N

o
Ye

s
N

o
Ye

s
N

o
Ye

s

N
um

be
ro

fp
ar

ish
es

33
6

33
6

33
6

33
6

33
6

33
6

33
6

33
6

No
te

s.
Th

e
un

it
of

ob
se

rv
at

io
n

is
th

e
pa

ris
h.

Ro
bu

st
sta

nd
ar

d
er

ro
rs

cl
us

te
re

d
at

th
e

le
ve

lo
f

th
e

co
lo

ni
al

pr
ov

in
ce

in
br

ac
ke

ts
.

C
ol

um
ns

1-
2

us
e

et
hn

ic
fr

ac
tio

na
liz

at
io

n,
co

m
pu

te
d

as
et

hn
ic

fra
c 𝑀

=
1
→
∑ 𝐿

𝐿
2 𝐿
𝑀
.C

ol
um

ns
3-

8
us

e
th

e
et

hn
ic

di
ve

rs
ity

du
m

m
y

ta
ki

ng
va

lu
e

1
if

th
er

e
is

an
et

hn
ic

bo
rd

er
w

ith
in

a
bu

!e
ro

f1
0-

km
ra

di
us

fro
m

th
e

pa
ris

h
ca

pi
ta

l(
us

in
g

eq
ui

di
sta

nt
bo

un
da

rie
sw

he
n

th
e

di
sta

nc
e

be
tw

ee
n

pa
ris

h
ca

pi
ta

ls
is

le
ss

th
an

10
km

to
en

su
re

no
n-

ov
er

la
pp

in
g

bu
!e

rs
).

A
sa

m
ea

su
re

of
av

er
ag

e
ex

po
su

re
to

pr
e-

co
lo

ni
al

cr
op

ex
ch

an
ge

,c
ol

um
ns

1-
2

us
e

th
e

w
ei

gh
te

d
av

er
ag

e
de

fin
ed

in
th

e
m

ai
n

te
xt

,C
ro

p
ex

ch
an

ge
𝑀
=
∑ 𝐿

𝐿
𝐿
𝑀
𝑂

𝐿
,w

he
re

𝑂
𝐿
=

1/
∑ 𝑁

𝑃
2 𝑁𝐿

;c
ol

um
ns

3-
4

us
e

a
H

er
fin

da
hl

in
de

x
to

m
ea

su
re

𝑂
𝐿

in
ste

ad
,s

pe
ci

fic
al

ly
𝑂

𝐿
=

1
→
∑ 𝑁

𝑃
2 𝑁𝐿

;c
ol

um
ns

5-
6

us
e

th
e

va
lu

e
(𝑂

𝐿
)o

ft
he

m
aj

or
ity

gr
ou

p
in

th
e

pa
ris

h,
de

fin
ed

as
th

e
gr

ou
p

w
ith

th
e

hi
gh

es
ta

re
a

sh
ar

e
w

ith
in

th
e

10
-k

m
bu

!e
r,

in
ste

ad
of

a
w

ei
gh

te
d

av
er

ag
e;

w
hi

le
co

lu
m

ns
7-

8
us

e
th

e
va

lu
e

(𝑂
𝐿
)o

ft
he

m
in

or
ity

gr
ou

p.
Th

e
ta

bl
e

re
po

rts
th

e
sta

nd
ar

di
ze

d
A

ES
(K

lin
g

et
al

.2
00

4;
Cl

in
gi

ng
sm

ith
,K

hw
aj

a
an

d
K

re
m

er
20

09
)a

cr
os

sfi
ve

ou
tc

om
es

:a
du

m
m

y
va

ria
bl

e
in

di
ca

tin
g

w
he

th
er

th
e

sh
ar

e
of

fa
rm

er
sp

ra
ct

ic
in

g
no

n-
su

bs
ist

en
ce

ag
ric

ul
tu

re
is

ab
ov

e
th

e
sa

m
pl

e
m

ed
ia

n
(2

01
2)

,t
he

lo
g

of
1

pl
us

av
er

ag
e

lig
ht

in
te

ns
ity

pe
rc

ap
ita

(2
01

3,
V

IIR
S)

,t
he

av
er

ag
e

nu
m

be
ro

fs
m

al
l-

an
d

m
ed

iu
m

-s
iz

ed
fir

m
sp

er
10

0
in

ha
bi

ta
nt

s(
20

10
-2

01
3)

,
th

e
sh

ar
e

of
dw

el
lin

gs
w

ith
ac

ce
ss

to
pu

bl
ic

sa
ni

ta
tio

n
(2

01
7)

,a
nd

th
e

sh
ar

e
of

dw
el

lin
gs

w
ith

ac
ce

ss
to

th
e

pu
bl

ic
w

at
er

ne
tw

or
k

(2
01

7)
.T

he
ve

ct
or

of
ba

se
lin

e
co

nt
ro

ls
in

cl
ud

es
pa

ris
h-

le
ve

lm
ea

n
an

d
sta

nd
ar

d
de

vi
at

io
n

of
el

ev
at

io
n,

m
ea

n
an

d
sta

nd
ar

d
de

vi
at

io
n

of
la

nd
ca

lo
ric

su
ita

bi
lit

y,
lo

ng
itu

de
,l

at
itu

de
,l

og
di

sta
nc

e
to

pe
re

nn
ia

lr
iv

er
s,

lo
g

di
sta

nc
e

to
pr

e-
co

lo
ni

al
na

tiv
e

sh
rin

es
,l

og
16

th
-c

en
tu

ry
ex

pe
ct

ed
tri

bu
te

,a
nd

lo
g

di
sta

nc
e

to
𝑅
𝑆
𝑇
𝑈

m
in

es
.

↑↑
↑
𝑁
<

0.
01

,↑
↑
𝑁
<

0.
05

,↑
𝑁
<

0.
1.

19



T&
’(

%
A

.1
5:

Ro
bu

stn
es

s—
In

ca
Pe

rio
d

an
d

Pr
e-

Re
se

ttl
em

en
tS

pr
ea

d
of

Sm
al

lp
ox

Li
vi

ng
St

an
da

rd
s(

A
ES

,2
01

0
–

20
20

)

(1
)

(2
)

(3
)

(4
)

Et
hn

ic
di

ve
rs

ity
-0

.6
10

**
*

-0
.5

04
-0

.6
15

**
*

-0
.5

39
**

[0
.2

25
]

[0
.3

93
]

[0
.2

29
]

[0
.2

63
]

Et
hn

ic
di

v.
↓

Cr
op

ex
ch

an
ge

0.
84

6*
*

0.
86

5*
*

0.
84

5*
*

0.
78

6*
*

[0
.3

50
]

[0
.3

51
]

[0
.3

54
]

[0
.3

99
]

Et
hn

ic
di

v.
↓

Ln
di

st.
sm

al
lp

ox
ou

tb
re

ak
-0

.0
22

[0
.0

65
]

Ba
se

lin
e

co
nt

ro
ls

Ye
s

Ye
s

Ye
s

Ye
s

Co
lo

ni
al

pr
ov

in
ce

FE
Ye

s
Ye

s
Ye

s
Ye

s

In
ca

re
gi

on
(s

uy
u)

FE
N

o
N

o
Ye

s
N

o

Ex
cl

ud
in

g
gr

ou
ps

po
te

nt
ia

lly
a!

ec
te

d
by

In
ca

re
se

ttl
em

en
ts

N
o

N
o

N
o

Ye
s

N
um

be
ro

fp
ar

ish
es

33
6

33
6

33
6

24
1

No
te

s.
Th

e
un

it
of

ob
se

rv
at

io
n

is
th

e
pa

ris
h.

Ro
bu

st
sta

nd
ar

d
er

ro
rs

cl
us

te
re

d
at

th
e

le
ve

lo
ft

he
co

lo
ni

al
pr

ov
in

ce
in

br
ac

ke
ts

.E
th

ni
c

di
ve

rs
ity

is
a

du
m

m
y

va
ria

bl
e

ta
ki

ng
va

lu
e

1
if

th
er

e
is

an
et

hn
ic

bo
rd

er
w

ith
in

a
bu

!e
ro

f1
0-

km
ra

di
us

fr
om

th
e

pa
ris

h
ca

pi
ta

l,
us

in
g

eq
ui

di
sta

nt
bo

un
da

rie
sw

he
n

th
e

di
sta

nc
e

be
tw

ee
n

pa
ris

h
ca

pi
ta

ls
is

le
ss

th
an

10
km

to
en

su
re

no
n-

ov
er

la
pp

in
g

bu
!e

rs
.C

ro
p

ex
ch

an
ge

is
th

e
pa

ris
h-

le
ve

lp
ro

xy
fo

ra
ve

ra
ge

ex
po

su
re

to
in

te
rn

al
cr

op
ex

ch
an

ge
,c

om
pu

te
d

us
in

g
th

e
ar

ea
sh

ar
es

of
et

hn
ic

gr
ou

ps
w

ith
in

th
e

10
-k

m
pa

ris
h

bu
!e

ra
sw

ei
gh

ts.
Th

e
ta

bl
e

re
po

rts
th

e
sta

nd
ar

di
ze

d
A

ES
(K

lin
g

et
al

.2
00

4;
Cl

in
gi

ng
sm

ith
,K

hw
aj

a
an

d
K

re
m

er
20

09
)a

cr
os

sfi
ve

ou
tc

om
es

:a
du

m
m

y
va

ria
bl

e
in

di
ca

tin
g

w
he

th
er

th
e

sh
ar

e
of

fa
rm

er
sp

ra
ct

ic
in

g
no

n-
su

bs
ist

en
ce

ag
ric

ul
tu

re
is

ab
ov

e
th

e
sa

m
pl

e
m

ed
ia

n
(2

01
2)

,t
he

lo
g

of
1

pl
us

av
er

ag
e

lig
ht

in
te

ns
ity

pe
rc

ap
ita

(2
01

3,
V

IIR
S)

,t
he

av
er

ag
e

nu
m

be
ro

fs
m

al
l-

an
d

m
ed

iu
m

-s
iz

ed
fir

m
sp

er
10

0
in

ha
bi

ta
nt

s(
20

10
-2

01
3)

,t
he

sh
ar

e
of

dw
el

lin
gs

w
ith

ac
ce

ss
to

pu
bl

ic
sa

ni
ta

tio
n

(2
01

7)
,a

nd
th

e
sh

ar
e

of
dw

el
lin

gs
w

ith
ac

ce
ss

to
th

e
pu

bl
ic

w
at

er
ne

tw
or

k
(2

01
7)

.I
n

C
ol

um
n

2,
Ic

on
tro

lf
or

th
e

av
er

ag
e

di
sta

nc
e

fr
om

ea
ch

et
hn

ic
gr

ou
p’

sc
en

tro
id

to
th

e
cl

os
es

to
ut

br
ea

k
of

sm
al

lp
ox

,e
ith

er
To

m
eb

am
ba

or
C

uz
co

,a
fte

rt
he

Sp
an

is
h

co
nq

ue
st

(1
52

4–
15

26
).

Th
e

la
st

tw
o

co
lu

m
ns

pr
es

en
tp

oi
nt

es
tim

at
es

af
te

ri
nc

lu
di

ng
fix

ed
e!

ec
ts

fo
rt

he
fo

ur
m

aj
or

In
ca

re
gi

on
so

rs
uy

us
(C

ol
um

n
3)

an
d

af
te

re
xc

lu
di

ng
pa

ris
he

st
ha

t
co

nc
en

tra
te

d
gr

ou
ps

po
te

nt
ia

lly
a!

ec
te

d
by

In
ca

re
se

ttl
em

en
ts

(C
ol

um
n

4)
ac

co
rd

in
g

to
Ro

w
e

(1
94

6)
.T

he
ve

ct
or

of
ba

se
lin

e
co

nt
ro

ls
in

cl
ud

es
pa

ris
h-

le
ve

lm
ea

n
an

d
sta

nd
ar

d
de

vi
at

io
n

of
el

ev
at

io
n,

m
ea

n
an

d
sta

nd
ar

d
de

vi
at

io
n

of
la

nd
ca

lo
ric

su
ita

bi
lit

y,
lo

ng
itu

de
,l

at
itu

de
,l

og
di

sta
nc

e
to

pe
re

nn
ia

lr
iv

er
s,

lo
g

di
sta

nc
e

to
pr

e-
co

lo
ni

al
na

tiv
e

sh
rin

es
,l

og
16

th
-c

en
tu

ry
ex

pe
ct

ed
tri

bu
te

,a
nd

lo
g

di
sta

nc
e

to
𝑅
𝑆
𝑇
𝑈

m
in

es
.

↑↑
↑
𝑁
<

0.
01

,↑
↑
𝑁
<

0.
05

,↑
𝑁
<

0.
1.

20



B Household Consumption and Selective Migration

Individuals may have managed to escape from their respective parishes after the resettlement. For

example, one possibility is that the most capable individuals from ethnically diverse parishes tried to

join their coethnics located in parishes with an ethnically homogeneous founding population. This

type of selective migration may help explain the overall negative impacts of ethnic diversity if the

skills and knowledge that these individuals (the most capable ones) brought with them were (𝑆)

heritable and (𝑆𝑆) relevant for economic development; Dell (2010); Lowes and Montero (2021).

In Table A.16, I use survey data on household consumption to explore this possibility. The

outcome variable is the log of real household consumption per capita (as in Column 8 of Table 4).

Although the surveys are not representative at the local (parish) level, they allow me to trim the

sample. Specifically, I trim the sample by dropping the top 𝑒 percent of households (in terms of real

household consumption per capita) from not ethnically diverse parishes where average exposure

to crop exchange was above the sample median, i.e. the better-o! parishes. I present the results

for di!erent bandwidths (𝑒 ↔ {2.2, 4.2, 6.2, 8.2, 10.2} percent). Reassuringly, the results for the

trimmed samples are consistent with the main result of the paper.
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B Supplemental Appendix - Colonial Surnames

In certain contexts, measures based on the frequency distribution of surnames can shed light on

the biological relationships between human populations. Provided that surnames are inherited, the

underlying premise of this approach is that surname commonality between individuals (isonymy)

can be used to trace common ancestry (Lasker 1980, 1985; Colantonio 2003). Two main diversity

indices have been applied to surnames:

𝑓 = 1 →
𝑔∑
𝑕=1

𝑁
2
𝑕
, 𝑖 = →

𝑔∑
𝑕=1

𝑁𝑕 ln(𝑁𝑕 )

where 𝑁𝑕 represents the proportion of individuals with surname 𝑕 in the population and 𝑔 is the

total number of di!erent surnames. The first index, 𝑓 ↔ [0, 1], is a standard measure of diversity

based on the Simpson or Herfindahl index. The second index, 𝑖 ↔ [0, ln(𝑔)], takes its theoretical

basis from information theory (Shannon 1948) and can be interpreted in terms of uncertainty in

predicting ancestry, as long as any two individuals with the same surname inherited the surname

from a common ancestor.

I created a dataset of colonial individuals with native paternal surnames using baptism records

from digital genealogical sources (FamilySearch.org). Each record reports the full name of the

individual, parish, and date of baptism (1605–1780). The dataset provides information for 112,340

individuals.!# Table B.1 presents OLS estimates from regressing surname diversity (either the 𝑖

index or the 𝑓 index) on the dummy for border parishes. Since it can be reasonably assumed

that not all historical records have been preserved, the results should be interpreted with caution.

Panel A shows the baseline results. For each surname diversity index, the first column shows the

unconditional correlation; the second column controls for the log number of individuals found in

the records of the parish and for the share of individuals with non-native surnames; and the last

column includes ecclesiastical jurisdiction fixed e!ects, accounting for potential di!erences in the

administration of baptism across five colonial bishoprics. Panel B shows the estimates obtained after

dropping individuals whose surnames occur only once in the dataset, which results in a sample size

!#I use information from the collection “Perú, bautismos, 1556-1930,” accessed December 2018. The number of
parishes with information varies by year. The mean parish comprises 1,726 individuals with native paternal surnames,
of whom 857 are men, relative to a sample mean of 1,627 individuals per parish according to the census of 1791–1795
(of which 769 are men).
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of 106,124 individuals. In Panel C, I show the estimates obtained from using groups of similar

surnames (instead of raw surnames) to compute surname diversity indices.!$ While not perfect, this

approach helps account for potential changes in the written spelling of surnames over time. Panel D

restricts the analysis to individuals with non-native paternal surnames.

Identification of native surnames. In order to identify native surnames, I constructed a dictionary

of linguistic roots from the Quechuan and Aymaran language families. There is no unique source for

the identification of surnames from these families. For Quechua, the main sources are the classic

dictionary by González Holguı́n (1952)[1608] and a recent dictionary compiled by the Academia

Mayor de la Lengua Quechua (2005). I also include the list of names provided by the Peruvian

Registro Nacional de Identificación y Estado Civil (RENIEC 2012). For Aymara, the main sources

are the classic dictionary by Bertonio (2011)[1612], the list of surnames provided by De Lucca (1983),

and a recent dictionary compiled by CONADI (2011). I complement the analysis using two additional

sources: (1) Vocabulario Polı́glota Incaico, originally compiled by Franciscan missionaries in Peru,

which provides an extensive list of words in four dialects of Quechua (varieties of Cuzco, Ayacucho,

Junı́n and Ancash) and Aymara, see Fide (1998)[1905]; and (2) the An Crúbadán-Corpus Building

for Minority Languages project (Scannell 2007), which provides downloadable text datasets for

di!erent dialects of Quechua and Aymara based on online text resources, including translations of

the Bible and the Universal Declaration of Human Rights (accessed May 2019).

!$Specifically, I group surnames if the deletion, insertion, or substitution of only one character is required to transform
one surname into another (i.e., the surnames have a Levenshtein distance equal to one).
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C Supplemental Appendix - Data Sources and Definitions

Mean elevation [parish level]. Average elevation within a bu!er of 10-km radius from the parish

capital (using equidistant boundaries when the distance between parish capitals is less than 10 km to

ensure non-overlapping bu!ers). Source: author’s computation using version 1.2 of the Harmonized

World Soil Database (Fischer et al. 2008); 30 arc-second raster data with median elevation based on

information from the NASA Shuttle Radar Topographic Mission (SRTM).

Variation in elevation [parish level]. Standard deviation of elevation within a bu!er of 10-km radius

from the parish capital (using equidistant boundaries when the distance between parish capitals is

less than 10 km to ensure non-overlapping bu!ers). Source: see Mean elevation.

Mean caloric suitability [parish level]. Average pre-1500 land caloric suitability within a bu!er of

10-km radius from the parish capital (using equidistant boundaries when the distance between parish

capitals is less than 10 km to ensure non-overlapping bu!ers). Source: author’s computation using

the Caloric Suitability Index constructed by Galor and Özak (2016); 5 arc-minute raster data on

potential crop yield given the set of available crops before 1500CE.

Variation in caloric suitability [parish level]. Standard deviation of pre-1500 land caloric suitability

within a bu!er of 10-km radius from the parish capital (using equidistant boundaries when the

distance between parish capitals is less than 10 km to ensure non-overlapping bu!ers). Source: see

Mean caloric suitability.

Mean caloric suitability for maize/potato [parish level]. Average pre-1500 land caloric suitability

for maize/potato within a bu!er of 10-km radius from the parish capital (using equidistant boundaries

when the distance between parish capitals is less than 10 km to ensure non-overlapping bu!ers).

Source: See Mean caloric suitability.

Ln distance to perennial river [parish level]. Natural log of the geodesic distance (km) from the

parish capital to the closest perennial river. Source: author’s computation using water area features

from version 10.0 of the Seamless Digital Chart of the World.

Ln expected tribute [parish level]. Natural log of the total tribute (pesos ensayados) in the 16th

century. Source: Cook (1982) and Puente Brunke (1991). The information exists for 116 parishes;

for the remaining parishes, it is imputed using the average of the province.

Ln distance to mita mine [parish level]. Natural log of the geodesic distance (km) from the parish
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capital to the closest 𝑅𝑆𝑇𝑈 mine, considering both the Huancavelica and Potosı́ mines. Source:

author’s computation using data from Dell (2010).

Ecclesiastical jurisdiction [parish level]. Categorical variable indicating the colonial bishopric

(Lima, Arequipa, Huamanga, Trujillo, or Cuzco). Source: Unanue (1797).

Administrative province [parish level]. Categorical variable indicating the colonial administrative

province (partido). Source: Vollmer (1967).

Ln distance to native shrine, defensive site, canal, bridge [parish level]. Natural log of the geodesic

distance (km) from the parish capital to the closest pre-colonial shrine/defensive site/canal/bridge.

Source: author’s computation using pre-colonial archaeological data; see Dummy urbanization

[ethnic level].

Ln distance to road [parish level]. Natural log of the geodesic distance (km) from the parish capital

to the closest pre-colonial road. Source: author’s computation using the Inca road map (Qhapaq

Ñan) produced by SIGDA (Ministerio de Cultura, Perú, accessed March 2021).

Ln light intensity per capita [parish level]. Natural log of 1 plus average light intensity per capita.

The average sum of light intensity values within the 10-km parish bu!er is divided by total population

within the same bu!er (using equidistant boundaries when the distance between parish capitals is

less than 10 km to ensure non-overlapping bu!ers). Source: average cloud free coverages of the

DMSP-OLS Nighttime Lights Time Series, produced by the NOAA’s National Geophysical Data

Center, which provide 30 arc-second yearly raster data (Elvidge et al. 1997). The paper uses data

from satellites F15 and F18 for the periods 2000-2003 and 2010-2013, respectively. The paper

also uses nightlight 15 arc-second raster data from the Visible Infrared Imaging Radiometer Suite

(VIIRS) for the year 2013, produced by the Earth Observation Group (EOG); see Elvidge et al.

(2021). Finally, version 4.10 of the Gridded Population of the World (Center for International Earth

Science Information Network→CIESIN) provides 30 arc-second raster data with population counts

for the years 2000 and 2010. Population counts are developed through the uniform areal-weighting

method using census data adjusted to match the United Nation’s population counts at the country

level.

Non-subsistence agriculture [parish level]. Dummy variable taking value 1 if the share of agricultural

producers devoting most of the harvest to sell in local markets is above the median. Source: Censo

Nacional Agropecuario (CENAGRO), 1994, 2012; National Institute of Statistics (INEI).
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Firms per 100 inhabitants [parish level]. Average number of small- and medium-sized firms per

100 inhabitants (2010-2013). Source: National Tax Administration (SUNAT).

Access to public sanitation [parish level]. Share of occupied dwellings with access to the public

sewer system (inside or outside the dwelling unit). Source: Censo Nacional de Población y Vivienda,

1993, 2017; National Institute of Statistics (INEI).

Access to public water [parish level]. Share of occupied dwellings with access to the public network

of water supply (inside or outside the dwelling unit). Source: Censo Nacional de Población y

Vivienda, 1993, 2017, National Institute of Statistics (INEI).

Municipal budget executed [parish level]. Share of the municipal budget executed (2002-2013).

Source: Artiles et al. (2021). The underlying data come from the Ministry of Economy and Finance

(MEF).

Identification with the state, ethnicity or race, and religion [individual level]. Dummy variables

taking value 1 if the individual reports to identify more strongly with a certain group (separate

variables for the state administrative unit (including the administrative region, province, or district),

ethnicity or race, and religion). Source: Encuesta Nacional de Hogares (ENAHO), 2004-2017;

National Institute of Statistics (INEI).

Dummy voted in the 2006 presidential election [individual level]. Dummy variable taking value 1 if

the individual reports to have voted in the 2006 presidential election. Source: Encuesta Nacional de

Hogares (ENAHO), 2007-2011; National Institute of Statistics (INEI).

Participation in voluntary associations [individual level]. Dummy variables taking value 1 if the

individual reports to participate in a voluntary association (separate variables for neighborhood,

professional, and labor associations). Source: Encuesta Nacional de Hogares (ENAHO), 2004-2017;

National Institute of Statistics (INEI).

Ln volunteers for military service [parish level]. Natural log of 1 plus the average number of

volunteers for military service (data for years 2008, 2011, and 2014). Source: Ministry of National

Defense (MINDEF).

Dummy volunteers for military service [parish level]. Dummy variable taking value 1 if there is at

least one volunteer for military service (data for years 2008, 2011, and 2014). Source: Ministry of

National Defense (MINDEF).

Dummy neighborhood association [parish level]. Dummy variables taking value 1 for the presence
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of neighborhood associations during the periods 2002-2004 and 2012-2014. Source: Registro

Nacional de Municipalidades (RENAMU), 2004, 2012, 2013, 2014; National Institute of Statistics

(INEI).

Dummy agricultural retail market [parish level]. Dummy variable taking value 1 for the presence of

agricultural retail markets (focused on fruits and vegetables) established in 1993 or earlier. Source:

Censo Nacional de Mercados de Abastos (CENAMA), 2016; National Institute of Statistics (INEI).

Access to agricultural land [parish level]. Mean share of the population with access to agricultural

land between 1706 and 1800. Source: author’s computation using data from Macera (1972).

Tertiary-sector occupation [parish level]. Share of population employed in the tertiary sector.

Source: author’s computation using data from the 1876, 2007 and 2017 population and housing

censuses; National Institute of Statistics (INEI). The outcomes for the period 2007-2017 refer to the

average outcomes from the 2007 and 2017 population censuses.

Mean elevation [ethnic level]. Average elevation within the ethnic homeland. Source: author’s

computation using Rowe (1946)’s ethnic boundaries; see Mean elevation.

Mean caloric suitability [ethnic level]. Average pre-1500 land caloric suitability within the ethnic

homeland. Source: author’s computation using Rowe (1946)’s ethnic boundaries; see Mean caloric

suitability.

Ln river density [ethnic level]. Natural log of total river length (𝑕𝑅, only perennial rivers) divided

by total land area (𝑕𝑅2). Source: author’s computation using Rowe (1946)’s ethnic boundaries; see

Ln distance to perennial river.

Ln land area [ethnic level]. Natural log of total land area (𝑕𝑅2) of the ethnic homeland. Source:

author’s computation using Rowe (1946)’s ethnic boundaries.

Ln population [ethnic level]. Natural log of approximate population by the time of the Spanish

conquest. Source: author’s computation using Rowe (1946)’s ethnic boundaries and tributary

population data (1532–1575) from Cook (1982). All population centers with centroid within the

ethnic homeland are considered.

Ln population density [ethnic level]. Natural log of total population divided by land area. Source:

see Ln population [ethnic level].

Dummy urbanization [ethnic level]. Dummy variable taking value 1 for the presence of pre-colonial

towns or urban centers. Source: author’s computation using Rowe (1946)’s ethnic boundaries and
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information on pre-colonial archaeological sites in Ravines Sánchez (1985), Ramos Giraldo (2001),

Isbell and Silverman (2002, 2008), and the inventory of pre-colonial archaeological sites (Catastro

de Monumentos Arqueológicos Prehispánicos) developed by SIGDA (Ministerio de Cultura, Perú,

accessed March 2021).

Dummy political complexity [ethnic level]. Dummy variable taking value 1 for the presence of

pre-colonial administrative centers and monumental architecture—public buildings and communal

spaces, including temples, palaces, and complex mound platforms. Source: see Dummy urbanization

[ethnic level].

Dummy elite residences [ethnic level]. Dummy variable taking value 1 for the presence of elite

residences. Source: see Dummy urbanization [ethnic level].

Dummies for di!erent types of infrastructure [ethnic level]. Separate dummy variables taking value

1 for the presence of canal or bridges structures. Source: see Dummy urbanization [ethnic level].

Ln road density [ethnic level]. Natural log of 1 plus total road length (𝑕𝑅) divided by total land area

(𝑕𝑅2) of the ethnic homeland. Source: author’s computation using Rowe (1946)’s ethnic boundaries

and the Inca road map (Qhapaq Ñan) produced by SIGDA (Ministerio de Cultura, Perú, accessed

March 2021).
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———, Encuesta Nacional de Hogares, 2004-2017, Instituto Nacional de Estadı́stica e Informática
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Instituto Nacional de Cultura.

RENIEC, Introducción a un Tesoro de Nombres Quechuas en Apurı́mac, 2012, Lima, Perú: Registro
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