
A. Online Appendices—Not for Publication

A1. Decomposing Inequality Measures

In this section, we derive the decompositions of the general entropy indices used in the main
text of this paper: the Mean Log Deviation (MLD) index and the Theil index.

The mean log deviation index for total inequality in country j is given by:

MLDj = ln yj − 1
Lj

Mj∑

m=1

Ljm∑

i=1

ln yjmi, (A-1)

where yjmi is the income of individual i in municipality m in country j, yj is mean national
income and Lj is total national population in country j.

Now adding and subtracting
∑Mj

m=1
Ljm

Lj
ln yjm to both sides (where yjm is mean income in

municipality m and Ljm is the number of individuals in municipality m), we obtain:

MLDj =


ln yj −

Mj∑

m=1

Ljm

Lj
ln yjm


 +

Mj∑

m=1

Ljm

Lj
MLDjm,

where

MLDjm = ln yjm − 1
Ljm

Ljm∑

i=1

ln yjmi

is the MLD index for inequality in municipality m in country j. The first term is the MLD
measure of cross-municipality inequality, and the second term is a weighted average of the
MLDs within each municipality, where the weights are municipality population shares.

Now let us repeat the same exercise for decomposing the MLD index into inequality between
versus within countries. The Western Hemisphere MLD index is then:

MLD = ln y − 1
L

J∑

j=1

Mj∑

m=1

Ljm∑

i=1

ln yjmi,

where yjmi is the income of individual i in municipality m in country j, y is mean income in
the Western Hemisphere, and L is total population in the Western Hemisphere.

Now add and subtract
∑J

j=1
Lj

L ln yj , where yj is mean income in country j and Lj is the
number of individuals in country j. Again, basic algebra yields:

MLD =


ln y −

J∑

j=1

Lj

L
ln yj


 +

J∑

j=1

Lj

L
MLDj ,
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where

MLDj = ln yj − 1
Lj

Mj∑

m=1

Ljm∑

i=1

ln yjmi

is the MLD index for inequality in country j.
Plugging in from our decomposition of MLDj above yields:

MLD =


ln y −

J∑

j=1

Lj

L
ln yj


 +

J∑

j=1

Lj

L
×





ln yj −

Mj∑

m=1

Ljm

Lj
ln yjm


 +

Mj∑

m=1

Ljm

Lj
MLDjm


 ,

where, from above, MLDjm = ln yjm − 1
Ljm

∑Ljm

i=1 ln yjmi is the MLD index for inequality in
municipality m in country j. The first term gives between country inequality, and the second
and third terms are between municipality (within country) and within-municipality inequality,
respectively, weighted by country j’s population share.

A similar exercise can be used to decompose the Theil index for country j, given by:

Tj =
Mj∑

m=1

Ljm∑

i=1

yjmi

Ljyj
ln

(
yjmi

yj

)
, (A-2)

where yjmi, yj and Lj are defined as above. Again, adding and subtracting
∑Mj

m=1
Ljm

Lj

yjm

yj
ln yjm

both sides, we obtain

Tj =
Mj∑

m=1

Ljm

Lj

yjm

yj
Tjm +

Mj∑

m=1

Ljm

Lj

yjm

yj
ln

(
yjm

yj

)
,

where

Tjm =
Ljm∑

i=1

yjmi

Ljmyjm
ln

(
yjmi

yjm

)

is the Theil index for inequality in municipality m in country j.
Now we decompose the Theil index for overall Western Hemisphere inequality, given by:

T =
J∑

j=1

Mj∑

m=1

Ljm∑

i=1

yjmi

Ly
ln

(
yjmi

y

)
, (A-3)

where yjmi is the income of individual i in municipality m in country j, y is mean income in
the Western Hemisphere, and N is the total population in the Western Hemisphere. With the
same steps as before, we can also write

T =
J∑

j=1

Lj

L

yj

y
Tj +

J∑

j=1

Lj

L

yj

y

(
ln yj

y

)
,
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where

Tj =
Mj∑

m=1

Ljm∑

i=1

yjmi

Ljyj

(
ln yjmi

yj

)

is the Theil index for inequality in country j. Note that this is equal to (A-2). Plugging in the
decomposition from above yields:

T =
J∑

j=1

Lj

L

yj

y

(
ln yj

y

)
+

J∑

j=1

Lj

L

yj

y
×




Mj∑

m=1

Ljm

Lj

yjm

yj
ln

(
yjm

yj

)
+

Mj∑

m=1

Ljm

Lj

yjm

yj
Tjm


 ,

where again Tjm =
∑Ljm

i=1
yjmi

Ljmyjm
ln

(
yjmi

yjm

)
is the Theil index for inequality in municipality m

in country j. The first component is cross-country inequality, the second component is between
municipality inequality, and the third component is within-municipality inequality.

A2. Data Methodology

We discussed the construction of our nationally (but not regionally) deflated labor income
data in the text, so here our main focus is on the methodology used to create our household
expenditure aggregate (examined in Appendix Table A5). We construct our measure of house-
hold expenditure by aggregating expenditures on food and non-food items, durable goods, and
housing. Marriages, births, and funerals, which are lumpy and relatively infrequent expendi-
tures, are excluded. We include expenditures on health, but patterns of household expenditure
are very similar when these are instead excluded. Gifts and transfers made by the household
are not included, as these will be counted as they are spent by their recipients.

The method we use to calculate the flow expenditure on durable goods varies accord-
ing to the data available in each household survey. Household surveys for Bolivia, Ecuador,
Guatemala, Honduras, Nicaragua, Panama, Paraguay, and Peru include the current value
and age of durable goods held by each household. Following the recommendations of
Deaton and Zaidi (2002), we calculate the average age for each durable good t̄ using data
on the purchase dates of the good recorded in the survey. Then, we estimate the average
lifetime of each good as 2t̄, under the assumption that purchases are uniformly distributed
through time. The remaining life of each good is then calculated as 2t̄ − t, where t is the
current age of the good. A rough estimate of the flow of services is derived by dividing the
current value by the good’s expected remaining life. The interest component in the flow of
services is ignored.

In contrast, the household survey for Brazil includes a list of durable goods held by the
household and their ages, but does not contain estimates of their current values. We estimate
the purchase value of the good as the state median price for that good using data on purchase
values from the expenditure section of the survey. Then we calculate the average life of the
good as 2t̄. To complete the estimate, we calculate the average user cost of the good as the
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median purchase value divided by the average lifetime of the good. Finally, some household
surveys (Chile, Colombia, Costa Rica, El Salvador, Mexico, and Uruguay) do not include any
information about the stock of durables held by households. In these cases, we calculate the
durables sub-aggregate as expenditures by the household in the previous year on durable goods.

Some surveys ask multiple questions on the same expenditures with different reference
periods—i.e., “the last two weeks” versus a “typical month”. Following recommendations by
Deaton and Zaidi, we use the latter. We calculate both per capita household expenditure and
expenditure per equivalent adult (in local prices, national prices, and 2005 international $).
Following Deaton (1997), we assume that children aged 0 to 4 are equal to 0.4 adults, and
children aged 5 to 14 are equal to 0.5 adults.

Adjusting for differences in purchasing power is important for making regional and inter-
national comparisons of household welfare using expenditure data. Consider a Paasche price
index comparing the price vector faced by the household, ph, and the reference price vector,
p0:

P h
p =

phqh

p0qh
, (A-4)

where qh is the consumption vector and ph · qh denotes the inner product of these two vectors.
Rearranging yields:

p0 · qh =
ph · qh

P h
p

=
xh

P h
p

(A-5)

where the value of the household’s consumption defined at reference prices, yh
m = p0 · qh, is

our object of interest and xh is household expenditure. Note the convenient link with national
income accounting practice, in which real national product is the lefthand side of (A-5) summed
over all households.

To calculate yh
m from our expenditure data, we rewrite (A-4) as:

P h
p =

1
∑

k wh
k

p0
k

ph
k

(A-6)

where wh
k is the share of household h’s budget devoted to good k and ph

k (and p0
k) denotes the kth

component of the corresponding vector. P h
p involves not only the prices faced by household

h in relation to the reference prices, but also household h’s expenditure pattern. Using a
Paasche price index with household specific weights allows us to account for differences in
expenditure patterns—prevalent across regions—when adjusting prices. We calculate P h

p from
the information about food quantities and expenditures available in our household surveys. We
take the reference vector p0 to be the median of prices observed from individual households in
the survey.To reduce the influence of outliers, we replace the individual ph

k by their medians
over households in the same municipality.

Calculating prices from our survey data requires converting all quantities (i.e., pieces,
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bottles, bundles) to constant units (kilograms or liters) for each commodity, and then dividing
total expenditure by quantity purchased. In some cases, national statistics offices performed
these calculations before releasing the data. In other cases, the survey documentation contains
the necessary conversion factors—by commodity—to convert to constant units. In a couple of
cases (most notably, Bolivia), surveys report some quantities in “pieces” but do not provide
conversion factors. In these instances, we use the conversion factors for similar goods provided
by other surveys.

Constructing a meaningful consumption aggregate also required checking the survey data
for obvious data entry errors and irregularities, most common in reporting food quantities. In
some—but not all—surveys, national statistical offices did a thorough job of error checking.
After carefully examining individual data points, we used the following procedure to correct
data that were clearly recorded incorrectly. If the household’s annual expenditure on a good
was more than four standard deviations above the mean expenditure on that good in the
household’s municipality (or state if the municipality is not identified or had very few observa-
tions), the observation was replaced by the municipality median. Less than 1% of the sample
meets this cutoff. The procedure is used for all surveys in our dataset. The distribution of
aggregate consumption is robust to instead dropping these items, or requiring the value to be
more than five standard deviations above the municipality mean. Results are also robust to
using deviations in logs rather than levels. We apply a similar procedure in calculating prices
for the Paasche index, dropping quantities that are more than four standard deviations from
the municipality mean.

After deflating regional prices to national prices, we further adjust for differences in inter-
national purchasing power by normalizing the data so that household expenditure within each
country aggregates to 2005 national per capita consumption in international dollars from the
World Development Indicators.

Income data are drawn from either population censuses or household surveys. The census
data give a single measure of labor income, whereas labor income from household surveys
is constructed from responses to various questions about earned income (i.e. from primary
occupation, secondary occupation, etc.) The methodology we use to construct the income
aggregate is similar to that used to construct the consumption aggregate. We compare per
capita income from the census or household survey with the value of PPP adjusted GDP per
worker in 2003, taken from the Penn World Tables. This allows us to calculate a factor to
adjust income so that it averages to GDP per worker in constant international dollars. To
produce the decompositions in Appendix Table A2, we also deflate by the state median of the
household specific Paasche index discussed above. When a Paasche index is unavailable, we
use data on regional purchasing power provided by National Statistics Offices.

The climate and geography variables were constructed as follows. Municipal-level temper-
ature and precipitation variables were calculated using 30 arc second resolution (1 kilometer)
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mean temperature and precipitation over the 1950-2000 period, as compiled by climatologists
at U.C. Berkeley (Hijmans, Robert et al., 2005). We also use 30 arc second resolution ter-
rain data (NASA and NGIA, 2000), collected by the Shuttle Radar Topography Mission, to
construct municipal-level mean elevation and slope. The GIS municipality boundaries were
produced by the International Center for Tropical Agriculture (CIAT, 2008).

A3. Further Results

Table A1 lists the data sources used in this paper, and Table A2 provides summary statis-
tics. Table A3 examines labor income inequality, where labor incomes are not deflated for
regional purchasing power. The overall decompositions of inequality into cross-country, cross-
municipality, and within-municipality inequality are thus identical to those presented in Table
1 of the main text, with Table A3 presenting the inequality measures, country-by-country, for
the full set of countries for which we have data. Table A3 shows that the extent of inequality
across countries depends on the measure being used, though Ecuador, Peru and Venezuela are
among the most unequal countries with all three measures. Table A4 examines labor income
inequality where incomes have been deflated by the state level median of the Paasche price
index described above. The results are very similar to those shown in Tables 1 and A3.

Table A5 examines inequality in equivalent household expenditure, constructed according
to the methodology described above. Not surprisingly, the extent of inequality in household
expenditure is less than that in labor income. Nevertheless, the overall comparative patterns
are similar. In particular, the within-country MLD and Theil indices are substantially greater
than the between country ones.1 The ranking of countries in terms of inequality in Table A5 is
sometimes quite different than that in Table A3. For example, Peru appears to have relatively
less within-municipality inequality. This likely reflects differences in the variability of monthly
labor income relative to household expenditure and in the precise nature and quality of the
various household questionnaires.2

Table A6 investigates the implications of controlling for population density (as a proxy for
the density of economic activity). It uses the Theil index to decompose each of the compo-
nents of income (overall, predicted, and residual) into inequality between countries, inequality
between municipalities/regions (of countries), and inequality within municipalities, where in-
come is predicted using information on individual education, predicted individual experience,

1Note that because of the small sample sizes of existing consumption datasets for the United States and
Canada, these countries are not included in the consumption inequality decompositions. Hence, the overall
inequality numbers in Table A5 should be compared to those without the United States and Canada in Table
1.

2For example, the Peruvian consumption data provides somewhat larger samples than most of the other
consumption data sets and contains many carefully detailed questions on expenditure and home production. To
the extent that it is one of the highest quality data sets, it may have little measurement error in the within-
municipality inequality component, relative to the within components from the other expenditure and income
data sets.
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and municipal level population density. Table A7 presents the inequality decompositions for
proximity to paved roads country-by-country. Note that when considering proximity to paved
roads, we have municipal level data for all countries presented.3

Finally, Figures A1 through A3 provide maps showing mean (non-deflated) labor income by
municipality (or region) for North America, Mexico and Central America, and South America,
respectively.4 Note the difference in scale between the North America map and the Latin
America maps.

3Canada is omitted because its administrative division involves extremely large swathes of territory grouped
into single administrative units. This absence of municipality level data make it difficult to compare the
decompositions for Canada to those for the rest of the Americas.

4Particularly for the countries where data are drawn from household surveys, labor income is not available
for every municipality. In order to provide an approximate overall picture of spatial patterns in income, we
replace missing municipality values by the median labor income in the municipality’s first administrative unit
(i.e. state or department).
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Table A2: Summary Statistics

Income per Worker

No. Males No. Mean Mun./ Ref. to Country
Obs. 18-50 Mun./Reg. Reg. Pop. Munic. Pop.
(1) (2) (3) (4) (5) (6)

Bolivia 8,166 4,227 106 108,897 yes 8,152,620
Brazil 3,481,697 1,920,149 1,519 94,823 yes 175,552,771
Canada 441,740 196,208 11 2,695,307 no 30,689,040
Chile 14,879 6,952 2 7,551,517 no 15,153,797
Colombia 18,479 8,276 9 4,665,758 no 39,685,655
Costa Rica 5,699 6 no 3,710,558
Ecuador 22,275 10,581 20 628,822 no 12,920,092
El Salvador 22,937 10,796 64 64906.51 yes 6,122,515
Guatemala 11,440 5,707 226 41,901 yes 12,820,296
Honduras 13,160 5,978 98 44,973 yes 6,200,898
Mexico 2,660,016 1,562,092 2,442 41,390 yes 100,087,900
Panama 94,645 55053 30 40,776 yes 2,836,298
Paraguay 6,867 3,441 175 26,820 yes 5,585,828
Peru 22,207 11,333 610 30,619 yes 27,012,899
United States 7,401,156 3,272,003 2,071 126,211 yes 284,153,700
Uruguay 8,082 3,707 19 141,812 no 3,334,074
Venezuela 677,524 380,797 219 110,118 yes 23,542,649
Total 14,910,969 7,457,300 7,627 799,871,887

See Appendix Table A1 for variable sources.
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Table A7: Proximity to Paved Roads

Mean SD MLD Index Theil Index
Dist. to Dist. to 90/50 Between Within Between Within
Road Road Ratio Country Country Country Country

(1) (2) (3) (4) (5) (6) (7)

Argentina 8.5 9.7 3.2 0.436 0.413
Bolivia 73.5 83.0 6.3 0.609 0.513
Brazil 29.3 64.1 7.9 0.956 1.049
Chile 25.1 21.1 4.1 0.353 0.306
Colombia 19.3 31.7 3.7 0.692 0.681
Costa Rica 5.7 6.0 4.0 0.622 0.470
Ecuador 23.8 35.7 9.8 0.641 0.703
El Salvador 4.3 2.4 1.9 0.147 0.139
Guatemala 13.3 24.3 6.8 0.824 0.860
Honduras 11.6 18.0 3.7 0.418 0.535
Mexico 9.5 9.9 3.2 0.382 0.379
Nicaragua 21.8 38.3 8.6 0.915 0.886
Panama 12.4 23.2 3.0 0.643 0.756
Paraguay 34.7 49.6 6.0 1.001 0.752
Peru 19.5 33.9 9.1 1.180 0.889
United States 1.5 3.3 3.4 0.914 0.795
Uruguay 10.7 10.6 4.5 0.478 0.416
Venezuela 11.1 26.2 2.7 0.508 0.747

All (actual) 13.2 36.5 6.4 0.621 0.774 0.439 0.815

All (equal) 18.6 37.8 5.8 0.311 0.649 0.286 0.656

No U.S. (equal) 19.7 38.6 5.6 0.240 0.634 0.249 0.655
See Appendix Table A1 and the text for sources. Column (3) presents the ratio of the 90th percentile of the
proximity to paved roads distribution to the 50th percentile. Columns (4) through (7) decompose
inequality, using the Mean Log Deviation index and the Theil index, respectively. “Actual” refers to
weighting by actual population, whereas “equal” normalizes each country’s population to be of equal size.
The final row omits the United States from the sample.
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Figure A3: Labor incomes in South America

Mean Labor Income (PPP $)
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