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Abstract

We assemble a harmonized cross-country dataset of household income distributions
from censuses and surveys covering 91 countries and 192 country-years. Poverty de-
clines sharply with development, but it is not evenly distributed across sectors: it
is disproportionately concentrated in agriculture, especially in economies where agri-
culture absorbs a large share of employment. Across countries, agricultural workers
earn less than non-agricultural workers, the agricultural income gap is larger in poorer
economies, and incomes near the bottom of the distribution rise more than propor-
tionally with labor productivity. To interpret these facts, we develop a parsimonious
two-sector model of structural transformation with heterogeneous households, sectoral
self-selection, and non-homothetic demand. The model is calibrated to aggregate, sec-
toral, and household-level moments for the United States in 1950 and then used for
cross-country quantitative experiments. It accounts well for the joint relationships be-
tween development, poverty, agricultural employment, and the agricultural income gap.
Quantitatively, economy-wide productivity is the main force behind poverty reduc-
tion across countries, while agricultural productivity further lowers poverty by raising
incomes within agriculture. Sectoral distortions matter less at very low levels of de-
velopment. Cross-country differences in poverty are therefore primarily differences in
productivity, amplified by the concentration of poor households in agriculture.
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1 Introduction

Large differences in income per capita across countries remain one of the central facts of
economic development. But countries do not differ only in average income. They also differ
markedly in the distribution of living standards. Growing inequality in high-income countries,
coupled with the availability of better data, has generated a large literature in macroeco-
nomics on placing household heterogeneity at its center. Poorer countries exhibit much higher
poverty rates, much larger income gaps between rich and poor households, and much greater
concentration of deprivation in agriculture.

Why is there so much poverty in less developed countries? A natural answer emphasizes
the distribution of resources within countries: poverty reflects unequal opportunities, missing
markets, and barriers that keep some households trapped at the bottom (e.g., Balboni et al.,
2022). But a more basic fact is that less-developed countries are poor across most of their
income distribution. In the poorest economies, even households near the top of the local
distribution often have living standards that would place them near the bottom in rich
countries. This suggests that poverty across countries cannot be understood only as a problem
of who gets what within a given economy. It is also a macroeconomic problem. When average
productivity is low, the entire income distribution is compressed toward subsistence, and
poverty becomes the natural outcome for a large share of the population. The central question
is then not only why some households are poor, but why entire countries remain poor.

This perspective is consistent with two broad lessons from the literature. First, where
people live is a first-order determinant of their economic fate. Milanovic (2015) shows that
country-level circumstances account for a very large share of the variation in individual
incomes worldwide, implying that global inequality is to a large extent a matter of location.
Second, growth in average income is typically growth in the income of the poor. Dollar et al.
(2016) show that incomes in the bottom 20 and bottom 40 percent tend to rise in proportion
to mean incomes, because changes in their income shares are generally small and only weakly

related to growth.



A key feature of those forces is structural transformation. Poverty in poor countries is
not evenly spread across the economy. It is heavily concentrated in agriculture, where work-
ers earn less, income is more dispersed, and a far larger fraction of households live below
standard poverty lines. At the same time, in poor countries, much more labor is allocated
to agriculture, and within countries, agricultural work is concentrated among poorer house-
holds. Development, therefore, involves more than a uniform increase in incomes. It also
involves a reallocation of workers away from low-income agricultural activities and toward
more productive nonagricultural sectors. Understanding cross-country poverty thus requires
understanding the joint determination of productivity, sectoral allocation, and the distribu-
tion of household incomes. This is the focus of this paper.

We begin by constructing a harmonized household-level dataset spanning 91 countries
and 192 country-years, using census and survey microdata from IPUMS, EU-SILC, LIS, and
LSMS-ISA. These data allow us to compare household income per capita, poverty, inequality,
and sector of employment across countries at very different stages of development.

We document several facts. First, poverty rates decline sharply with development. Second,
poverty is disproportionately concentrated in agriculture, and in poor countries, the vast ma-
jority of the poor work in that sector. Third, agricultural employment declines strongly with
development, and within countries, poorer households are much more likely to work in agri-
culture. Fourth, agricultural workers also earn substantially less than nonagricultural workers
in average, with the agricultural income gap larger in poorer countries. Finally, incomes at
the bottom of the distribution rise more steeply with labor productivity than incomes near
the median or the top. These facts suggest that poverty across countries is tightly linked to
the same forces that govern aggregate productivity and structural transformation.

To interpret these patterns, we develop a parsimonious two-sector general equilibrium
Roy (1951) model with agriculture and nonagriculture, heterogeneous households, and non-
homothetic preferences (Lagakos and Waugh, 2013; Adamopoulos et al., 2022). Households

differ in their sector-specific earning abilities and sort across sectors according to compara-



tive advantage, subject to a sectoral mobility wedge that lowers the effective return to nona-
gricultural work. Non-homothetic preferences generate Engel curves that make structural
transformation an equilibrium response to development. On the production side, economy-
wide productivity affects both sectors, while agricultural productivity affects agriculture
specifically. This simple structure allows us to study how changes in economy-wide produc-
tivity, agricultural productivity, and sectoral distortions jointly shape occupational choice,
the sectoral allocation of labor, and the cross-sectional distribution of household income.

We calibrate a benchmark economy to aggregate, sectoral, and micro moments from the
United States in 1950. This benchmark is useful for two reasons. First, it is rich enough to
discipline both sectors while still featuring nontrivial poverty and meaningful agricultural
employment. Second, it predates the major expansion of modern antipoverty programs, al-
lowing the model to map more directly from earnings and sectoral allocation into household
income.

We then use the calibrated model to conduct cross-country quantitative experiments in
which, relative to the benchmark economy, we vary only three parameters: economy-wide
productivity, agricultural-specific productivity, and a sectoral mobility wedge. The quantita-
tive exercise delivers three main results. First, the model does well quantitatively: although
the cross-country experiments are disciplined only by productivity and sectoral-allocation
forces, the model reproduces the strong cross-country relationships between development
and aggregate poverty, sectoral poverty rates, the share of poverty in agriculture, agricul-
tural employment, the agricultural income gap, and the inverted-U pattern of income dis-
persion. Second, economy-wide productivity is the dominant force behind poverty reduction
and structural transformation. Starting from a poor economy, raising aggregate productivity
alone accounts for most of the decline in both poverty and agricultural employment, because
it shifts the entire income distribution upward and, through non-homothetic demand, pulls
workers out of agriculture. Third, agricultural productivity also matters importantly, espe-

cially by raising incomes within agriculture and further reducing poverty, whereas lowering



mobility frictions on its own has only modest effects at very low levels of development and
can even raise poverty through general-equilibrium increases in food prices when agricul-
ture remains highly unproductive. The broader implication is that cross-country differences
in poverty are best understood primarily as a productivity phenomenon, amplified by the
concentration of poor households in agriculture.

Our paper contributes to three strands of work. First, it relates to the macro-development
literature on cross-country income differences (Chari et al., 1996; Klenow and Rodriguez-
Clare, 1997; Prescott, 1998; McGrattan and Schmitz Jr, 1999; Caselli, 2005; Jones, 2016).
We contribute to this literature by shifting attention from mean income to the entire house-
hold income distribution. The question is not only why some countries are poorer on average,
but why low productivity translates into much greater poverty and much larger lower-tail
compression. The relationship between economic development and inequality was first high-
lighted by Kuznetz (1955). Another strand of literature focuses on how inequality can affect
development in the presence of credit market imperfections and non-convexities; Banerjee
and Newman (1993) and Galor and Zeira (1993) are classic references. Recent papers that
study how inequality changes with economic development include, among others, Erosa et al.
(2010), Lagakos et al. (2018), and Guner and Ruggieri (2022).

Second, it contributes to the literature on growth and poverty by providing a quantitative
framework in which the strong empirical link between average income growth and the incomes
of the poor emerges naturally from sectoral allocation and non-homothetic demand. Recent
empirical contributions on economic growth and poverty include Milanovic (2015) and Dollar
et al. (2016). The paper is also related to recent work that organizes and presents facts on
income inequality and dynamics, such as Krueger et al. (2010) and Guvenen et al. (2022).
And more broadly, on papers that study how inequality and macroeconomics interact; Ahn
et al. (2018) and Gomez (2025) provide recent reviews.

Third, it contributes to the literature on structural transformation (Kongsamut et al.,

2001; Gollin et al., 2002; Ngai and Pissarides, 2007; Restuccia et al., 2008; Acemoglu and



Guerrieri, 2008; Boppart, 2014; Duarte and Restuccia, 2010; Comin et al., 2021; Herrendorf
et al., 2014). We contribute to this literature by showing that the same forces that govern
labor reallocation across sectors also account for major differences in poverty and inequality
across countries.

The rest of the paper proceeds as follows. In the next section, we describe the household-
level data and present the main empirical observations across countries. Section 4 describes
the model and characterizes the equilibrium solution. In Section 5, we calibrate the model
to aggregate, sectoral, and disaggregate data for the United States in 1950, and report the

results from the main quantitative experiments. We conclude in Section 6.

2 Data

We construct an ambitious cross-country dataset based on household surveys for 91 countries
at different points in time and different levels of development (192 country-year surveys),
totaling millions of individual-level observations. The poorest country in our sample is Niger
in 2011 with a GDP per capita of $800 (2011 international dollars, adjusted for purchasing
power parity), while the richest country in our sample is Luxembourg in 2011 with a GDP

per capita of $92,000. The dataset is constructed from four sources:

1. TPUMS International, which covers 15 countries from 1960 to 2010 and provides 38

country-year observations.

2. European Union Statistics on Income and Living Conditions (EU-SILC), which covers

31 countries from 2003 to 2011 and provides 61 country-year observations.

3. Luxembourg Income Study (LIS), which covers 38 countries from 1974 to 2016 and

provides 86 country-year observations.

These three sources primarily cover middle and high-income countries. To be able to

include low-income countries in our sample, we turn to the World Bank’s Living Standard



Measurement Study, Integrated Survey of Agriculture (LSMS-ISA):

4. While the LSMS provides household surveys for many countries, the data is not pro-
vided in a homogeneous, readily comparable format. Furthermore, not all surveys pro-
vide income data. Most importantly, in very poor countries, many households operate
near subsistence agriculture and therefore do not report any earnings or labor mar-
ket income. To obtain a comprehensive measure of income, we construct a measure of
agricultural income from detailed information on agricultural outputs and inputs. We
also compute income from business activities outside the primary sector. The details
are provided in Appendix X. From the LSMS, we cleaned and processed data for 7

countries from 2004 to 2013, which adds 7 country-year observations.

2.1 Data Harmonization

Because the raw surveys differ substantially across sources, all datasets are first harmonized
into a common individual-level structure. The harmonization stage constructs comparable
variables for demographics, education, labor market status, sector of employment, hours
worked, and income. Education is grouped into primary, secondary, and tertiary levels, while
industries are collapsed into agriculture, industry, and services.

Individuals are classified as employed if they report positive hours worked, positive labor
income, or report being employed in the survey data. To ensure consistency, labor market
variables are reconciled with hours and income information. For example, individuals report-
ing positive hours worked, positive wage income, or positive labor earnings are reclassified as

employed and as participating in the labor force even if the original employment indicator

differs.



2.2 Income Construction

The central variable used in the analysis is total household income per capita. Income includes
labor earnings, business income (wages plus income from farm and non-farm businesses),
capital income and transfers where available in the survey.

For most surveys (IPUMS, LIS, and EU-SILC), income variables are reported directly in
the microdata. These are harmonized into three main measures: wage income, labor earnings,
and total income. For LSMS surveys that do not directly report income components, we
construct income from detailed information on agricultural production, non-farm businesses,
and transfers.

Household income is constructed by aggregating individual income across all household
members. To obtain household income per capita, we divide total household income by
the number of household members. In some robustness checks, we also compute equivalised

household income using the OECD equivalence scale to account for household composition.

Treatment of zero incomes. Households with zero total income are excluded from the
baseline sample when the zero value appears inconsistent with reported labor supply or
employment status. In particular, individuals who report working positive hours but have
zero labor income are treated as having missing income rather than true zero earnings.
However, households that legitimately report zero income, particularly in subsistence agri-
cultural settings, are retained when agricultural production information is available and used

to construct income.

Price adjustments and international comparability. To ensure comparability across
countries and time, all income variables are converted into 2011 international dollars. The
conversion proceeds in two steps.

First, incomes reported in local currency are converted into constant 2011 local currency

units using country-specific consumer price indices (CPI). Second, these values are converted



into international dollars using 2011 purchasing power parity (PPP) exchange rates.
Finally, mean household income in each country—year is scaled to match GDP per capita
from national accounts, preserving the within-country income distribution observed in the

microdata.

2.3 Sample restrictions.

The analysis focuses on the working-age population aged 18 to 64. Observations outside this
age range are excluded to maintain comparability across countries.

Additional consistency checks are applied to ensure valid household structure. For ex-
ample, households must contain exactly one household head and heads must be adults.

Observations with inconsistent household identifiers or missing key variables are dropped.

Figure 1: Sample Restrictions for Poverty Statistics
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Poverty measurement. Poverty is defined at the household level. We compute household
income per capita by dividing total household income by household size. A household is
classified as poor if its per-capita income falls below a given poverty threshold, and all
members of that household are considered poor. Poverty rates are then calculated as the
share of individuals living in poor households using survey weights. Throughout the analysis

we use the international poverty lines of $1.90, $3.20, and $5.50 per person per day (2011



PPP dollars). Figure 1 illustrates the decision tree for our classification of individuals as
poor and non-poor and the different units for which statistics can be reported: all household

members, head of household, male adults, and all adults in the household.

3 Facts

In this section, we present the key patterns that emerge from the data.

Illustration. While it is well known the great disparities in average income per capita
across nations (Klenow and Rodriguez-Clare, 1997; Caselli, 2005; Jones, 2016), less know are
the distributional differences and, in particular, the determinants of levels of poverty across
countries. To illustrate some of the properties we document in detail below across countries,
Figure 2 reports the percentile distribution of household income per capita (fifty percentile

points from pl to p99) across three countries, USA 1980, Brazil 1980 and Ethiopia 2013.

Figure 2: Household Income per Capita by Percentiles
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Notes: Household income per capita by percentile for the USA in 1980, Brazil in 1980 and Ethiopia in 2013.
Income is household income adjusted for household size (OECD equivalence scale). Dashed red line is the
World Bank $3.20/day poverty line (2011 PPP, $1,168/year). Data are from household microdata.

Relative to USA 1980, average income per capita in Brazil 1980 is 37% and Ethiopia 2013
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is 4.5%, conforming to the large differences in average income typically emphasized in the
literature. The figure illustrates important differences in the distribution of income, with
more dispersion in Brazil and Ethiopia than the United States. This matters for poverty for
example, the poverty rate (according to a poverty line of 3.20/day (PPP 2011 $) poverty
line) is 0.8% in USA 1980 and 78% in Ethiopia. It also illustrates how pure redistributive
policies would be limited in alleviating poverty in Ethiopia, a redistribution that leaves
average income the same may actually increase poverty. In the observations that follow, we
generalize this characterization across all countries in our sample and connect them with the
sectoral composition of the economy, productivity and with factors that may keep people in

agriculture beyond productivity.

3.1 Poverty Declines Sharply with Development

The poverty rate (at the $3.20/day, 2011 PPP, threshold) is virtually zero in rich countries

and exceeds 75% in the poorest countries (see Figure 3).

Figure 3: Poverty Rate across Countries ($3.20/day)
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The relationship between the poverty rate and aggregate labor productivity holds in both
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sectors, though individuals engaged in agricultural work face substantially higher poverty

rates at every level of development (see Figure 4).

Figure 4: Poverty Rate in each Sector across Countries ($3.20/day)
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assigned by household head’s industry. Data from household microdata; aggregate labor productivity from
PWT 11.0.

In poor countries, the vast majority of the poor are engaged in agriculture. The share of
all poor individuals engaged in agriculture rises sharply at lower development levels (Fig-
ure 5). Individuals in agriculture face substantially higher poverty rates everywhere, and
the gap between agricultural and non-agricultural poverty widens in poorer economies. This
composition effect means that understanding poverty requires understanding the agricultural

sector.

3.2 Agricultural Employment Declines with Development

The share of employment in agriculture declines steeply with labor productivity across coun-

tries (Figure 6), from over 80% in the poorest countries to below 5% in the richest.

3.3 Agricultural Employment is Concentrated among the Poor

Within countries, poorer households are more likely to be engaged in agriculture at every

level of development (Figure 7). The gradient is steep in middle-income economies (Brazil in
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Figure 5: Share of Poverty in Agriculture across Countries
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Figure 6: Agricultural Employment Share across Countries
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1980) and flatter but high in the poorest economies (Malawi in 2010). In the United States
in 1950, the poorest deciles have the highest agricultural employment, but levels are already
low overall.

The same pattern holds over time. As countries grow, workers move out of agriculture,
especially among the poor. This is documented for the USA (1950 to 2015) and Brazil (1980

to 2010) in Figure 8.

Figure 7: Agricultural Employment Share by Income Percentile: Cross-Country
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Malawi). Lines are degree-4 polynomial fits. Income percentiles based on household income adjusted for

household size (OECD equivalence scale).

3.4 Income in Agriculture Lower than in Non-Agriculture

There is a persistent average agricultural income gap (AIG): average income in agriculture is
below average income in non-agriculture across all development levels (Figure 9). The AIG
is larger in poorer countries.

At a more disaggregated level, we plot income by percentile separately for agriculture and
non-agriculture. In the USA in 1950 (Figure 10), agricultural income is systematically below

non-agricultural income at every within-sector percentile. The overall poverty rate is 7.7%,
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Figure 8: Agricultural Employment Share by Income Percentile: Over Time
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Figure 9: Agricultural Income Gap across Countries

o
©
.

SWE NOR
) K
8 0.8 1 eay GB%
s BGR  EST .CYP XLLSA/’
o g TK HRV =2
= 0.7 o e ABFRHE
o ’,z”’SVN E BEL
v 0.6 ,‘iR’v/'rro WA PRTsR
£ ALB_ .-~
o | Jocgol GRC
L 0.5 IDN. -~ DOM POL
- NER -7
- JAM
<? 044 " //" PAN 5 MEX
g prgl ROU
- IND
Z 0314--
= TZA
o
< 0.2
ETH
1/32 1/16 1/8 1/4 1/2 1

Labor Productivity relative to USA in 2011 (log scale)
Notes: Average agricultural income gap is average income in agriculture divided by average income in non-

agriculture. Each label is a country (ISO3 code). X-axis is labor productivity (GDP per worker from PWT
11.0) relative to USA in 2011 on a log scale. Dashed red line is a log-linear fit. Data from household microdata
surveys across 54 countries.

15



but the rate among those in agriculture is 16% compared with only 6.4% among those in
non-agriculture. Although agriculture accounts for just 10.7% of employment, it accounts
for about 22% of all poverty. This directly links the preceding facts: poverty is concentrated

in agriculture because agriculture income is lower.

Figure 10: Income by Percentile: USA 1950
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Notes: Scatter points show data from US 1950 Census microdata (IPUMS). Lines are degree-4 polynomial
fits. Panel (b) uses within-sector percentiles. Dashed red line is the World Bank $3.20/day poverty line (2011
PPP, $1,168/year). Income is household income adjusted for household size (OECD equivalence scale).

The same pattern holds in poorer economies but with dramatically different levels. In
Brazil 1980 (Figure 11), the overall poverty rate is 8.0%, but the poverty rate among those
in agriculture is 20.6% compared with only 2.2% among those in non-agriculture. Because
of the size of the agricultural sector that makes up up to 30% of employment, over 77%
of all poverty is accounted for by those in agriculture. Agricultural income is again below
non-agricultural income at every percentile of the income distribution, and the poverty line
cuts through a much larger portion of the agricultural income distribution.

In Malawi 2004, a much poorer country (Figure 12), the overall poverty rate is 78%, with
84% of those in agriculture and 47% of those in non-agriculture below the poverty line.
About 91% of all poverty from agriculture which comprises 84% of employment. At this
low development level, nearly the entire income distribution falls below the poverty line and

agricultural and non-agricultural incomes are compressed together at very low levels, though
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the ag—non-ag gap persists.

Figure 11: Income by Percentile: Brazil 1980
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Notes: Scatter points show data from Brazil 1980 Census microdata (IPUMS International). Panel (b) uses
within-sector percentiles. Dashed red line is the World Bank $3.20/day poverty line (2011 PPP, $1,168/year).
Income is household income adjusted for household size (OECD equivalence scale), converted to PPP 2011
USD.

3.5 The Bottom of Income Distribution Increases Faster with De-

velopment than the Median and the Top

Income at the bottom of the distribution is more elastic to aggregate productivity than
the median. Figure 13 plots income at the 5th, 50th and 95th percentiles against labor
productivity across countries. The fitted log-log slopes show that the elasticity of bottom
incomes to aggregate productivity exceeds one: a doubling of labor productivity is associated
with more than a doubling of income at the 5th percentile. By contrast, median and the top
income grows approximately one-for-one with productivity. This implies that development

disproportionately lifts the poorest, compressing the lower tail of the income distribution.

4 Model

We develop a general equilibrium Roy (1951) model of self-selection with two sectors (agri-

culture and non-agriculture) following Lagakos and Waugh (2013) and Adamopoulos et al.
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Figure 12: Income by Percentile: Malawi 2004

—e— All workers Agriculture
---- Poverty line ($3.20/day)

—+— Non-Agriculture
---- Poverty line ($3.20/day)

$1k 1

$1k

$100 5 $100 4

Income (PPP 2011 USD, log scale)
Income (PPP 2011 USD, log scale)

T T T T T T T T T T
0 20 40 60 80 100 0 20 40 60 80 100

Income Percentile Within-Sector Income Percentile
(a) All workers (b) Agriculture vs. Non-Agriculture

Notes: Scatter points show data from Malawi 2004 household survey (LSMS-ISA). Panel (b) uses within-
sector percentiles. Dashed red line is the World Bank $3.20/day poverty line (2011 PPP, $1,168/year). Income
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Figure 13: Income at Selected Percentiles vs. Labor Productivity
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(2022). Individuals are heterogeneous in sectoral abilities and face frictions in their occupa-
tional choice. Production technologies are linear in effective labor, and, following Boppart
(2014), households have Price-Independent Generalized Linear (PIGL) preferences over agri-
cultural and non-agricultural goods. The model is static and delivers sectoral income differ-
ences and agricultural income gaps that depend on productivity, agricultural technology, and

labor mobility frictions.

4.1 Economic Environment

Technologies. On each date, two goods (agricultural and non-agricultural) are produced

in two sectors. Agricultural output Y, is produced according to

Y, = Ax H,, (1)

where A > 0 is an economy-wide productivity parameter, x > 0 is an agriculture-specific
productivity parameter, and H, is the aggregate effective labor in agriculture.

Non-agricultural output Y,, is produced according to

Y, = AH,, 2)

where H, is aggregate effective labor in non-agriculture.

Preferences and endowments. There is a unit mass of individuals endowed with one unit
of time each period supplied inelastically to the market. Individuals have Price-Independent
Generalized Linear (PIGL) preferences over agricultural and non-agricultural goods as spec-

ified below. Individuals are endowed with a pair of sector-specific abilities

(Zay 2n) € Ri,
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drawn from a joint distribution F(z,,z,) with a continuous density. The distribution F
governs ex-ante heterogeneity in comparative advantage across sectors.

An individual with abilities (z,, 2z,) engaged in agriculture supplies effective labor h, =
Z,v, where z, is the agricultural ability and v is an idiosyncratic agricultural productivity
shock that is realized for those engaged in agriculture after occupation decisions are made.
The shock v is i.i.d. across workers and drawn from a distribution G(v) with E[v] = 1,
capturing shocks that affect agricultural output, such as weather. Aggregate effective labor

in agriculture is

H, = / 0(2a; 2n) Za AF (24, 2n), (3)
(ZG7Z’VL)

noting that the ex-post shock v disappears from this equation since E[v] = 1.
An individual with abilities (z,, z,) engaged in non-agriculture supplies effective labor

h, = z,, and aggregate effective labor in non-agriculture is

H, = /(zmzn)(l — 0(Zay 2n)) 2n dF (24, 2n)- (4)

Market structure. Suppose the price of nonagricultural goods is the numeraire, p, = 1,
and let p, be the relative price of agricultural goods. We denote sectoral wages per effective
unit of labor in sector ¢ by w;. Under competitive factor markets, wages equal marginal
products:

W, = PAK, w, = A. (5)

Occupational choice. Occupational choice takes place before the realization of the agri-
cultural shock v. The key friction is a common labor mobility barrier 6 that potentially
reduces the effective income to non-agricultural work.

Given prices (pq, wq, Wy, ), pre-shock sectoral incomes based on abilities are

Ia<za) = WqZa, (6)

20



and

I(z) = wpzy. (7)

The effective payoff from working in non-agriculture is affected by the labor mobility
barrier 6, hence the non-agricultural effective income is 01,,(z,).

Because the agricultural shock v is realized after occupation (sector) choice, individu-
als choose the sector that maximizes expected indirect utility. Under PIGL preferences, the

indirect utility is given by

1
)= ——I117%—

, (8)

where I is household income, p, is the relative price of agriculture, ¢ € (0,1) governs the
income elasticity of demand for agricultural goods and 1 > 0 governs the price elasticity
of demand for agricultural goods. The parameter v > 0 controls the share of agricultural
expenditure in total income. Hence, the occupational choice rule is to work in non-agriculture

if the following condition holds:

V(P 01a(20)) = B[V (pa L(za)v) | (9)

A key simplification that arises with PIGL preferences is that all price-only terms in ) can-
cel in the comparison of indirect utility across sectors. Using equation (8), the occupational

choice condition in (9) is equivalent to

1) 2 ] (L) ] (10

Therefore, occupational choice depends on a comparison of (power-transformed) incomes.
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As v is independent of (z,, 2,,), then

E, [(L(ZJU) } — L(20)'¢ - E[o' ],

and condition (10) reduces to a simple cutoff rule

1

Oln(za) = Tu(za) (B 7)) 7. (11)

Equivalently, in wages and abilities,

1

Ow,z, > Wz <E[vl_“"]>g. (12)

The occupational choice function o(z,, z,) € {0, 1}, where o = 1 denotes agriculture and

o = 0 denotes non-agriculture, is

0, ifOw,z, > wez, (E[U1*¢]>m,
0(2a4, 2n) = (13)

1, otherwise.

Consumption allocations under PIGL preferences. Given realized income I, the
budget constraint is

PaCa + Cn = 1, e >0, ¢, >0. (14)

PIGL preferences imply Hicksian demand of the form

vI®?p " it pac, < 1,

Ca(vaa) = (15)

pi otherwise.

a

Given ¢o(1,pa), cn(I,pa) is solved from the budget constraint in equation (14).
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4.2 Equilibrium

A competitive equilibrium comprises of a set of prices (p,, wq, wy,), occupational choice o(zq4, 2,),
individual income I(z,, z,,v), consumption allocations (¢4 (pa, 1), cn(pa, I)) and sectoral al-

locations (H,, H,, N,, N,,) such that:

(i) Given prices, profit maximization in each sector implies that wages equal the marginal

products of effective labor, given by equation (5).

(ii) Given prices and ability, occupational choice o(z,, z,) maximizes individual’s expected

utility, and satisfies equation (13), and yields individual’s income

I(zay 20, v) = 0(2a, 20)Wa2a0 + (1 — 0(24, 21) ) 0wy 2. (16)

(iii) Given prices and realized income, consumption allocations solve the household’s prob-

lem in equations (15) and (14).

(iv) Markets clear:

H, = 240(2a, 2n)AF (24, 2n), Hp = 2n(1 = 0(2a, 20))dF (24, 2n).
(7a,2n) (7a,2n)
N, = 0(2ay 2n)dF (24, 2n), Np=1—Nj,.
(7a,2n)
Y, = AxcH, = Ca(Zay 2n) AF (2a, 2n), Yo = AH, = Cn(Zay 2n) AF (24, 2n).

(Za7Z7L) (Zaazn)

Agricultural income gap (AIG). Given an equilibrium allocation, average income in

agriculture and non-agriculture are given by

_ 1 - -

I, = FE[U]/ 0(Zas 2n) La(2a, 2n) dp(2a, 2n), 1.(2a, 2n) = PaAK 2q, (17)
a (2a,2n)

— 1

I, = N (1 = 0(2a, 2n)) In(Zas 2n) di(Za,s 2n), (24, 2n) = Az, (18)
n J(za,2n)
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We define the agricultural income gap (AIG) as
AIG = 2. (19)

In the quantitative analysis, we study how AIG, sectoral income distributions, and poverty
rates vary with (A, k, ), holding fixed the joint ability distribution F'(z,, z,) and the agri-

cultural shock distribution G(v).

5 Quantitative Analysis

We calibrate a benchmark economy to match data moments for the United States in 1950.
We chose the USA in 1950 as this predates the substantial poverty-alleviation policies imple-
mented in the 1960s (Bailey and Duquette, 2014). We then conduct a series of cross-country
experiments to assess the roles of economy-wide productivity, agricultural productivity, and

sectoral distortions in shaping poverty and macroeconomic outcomes across countries.

5.1 Calibration

We assume that sectoral abilities z, and z, are drawn from a joint lognormal distribution
with normalized means and standard deviations o,, 0,,, and correlation p,,,. The ex-post agri-
cultural productivity shock v is also log-normal with mean E[v] = 1 and standard deviation
Oy-

The model features ten parameters to calibrate: the dispersion of agricultural and non-
agricultural abilities (o,, 0,,), the correlation of sectoral abilities pq,, the dispersion of ex-post
agricultural productivity shock o,, the PIGL preference parameters (p,n,v), productivity
parameters (A, k), and labor mobility barrier 6.

A set of six parameters is either normalized or disciplined by outside evidence. We set
the income-elasticity parameter to ¢ = 0.70 and the price-elasticity parameter to n = 0.40

to match Engel curve patterns for agricultural expenditure shares (Boppart, 2014). We set
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Pan = 0.36 based on estimates in literature (Lagakos and Waugh, 2013). Economy-wide and
agricultural productivity parameters are normalized to one: A = x = 1. The mobility friction
6 is also normalized to one in the benchmark economy.

We calibrate the remaining four parameters (o,,, 0,4, 0,, V) to match four moments from the
U.S. 1950 Census microdata: (1) the share of employment in agriculture, (2) the agricultural
income gap (average income in agriculture divided by average income in non-agriculture),
(3) the standard deviation of log income, and (4) the standard deviation of log income in
agriculture. Calibration targets are computed directly from the U.S. 1950 Census microdata
using household income adjusted for household size (OECD equivalence scale), with sector
assigned by the household head’s industry. See Table 1 for a summary of parameter values

and targeted moments.

Table 1: Calibration of Benchmark Economy to USA 1950

Parameter Description Value Target moment Model Data
On Non-ag ability dispersion 1.236 SD log non-ag income 1.185 1.184
Oq Ag ability dispersion 1.318 Ag income gap 0.596 0.575
Oy Ex-post ag productivity ~ 0.757 SD log ag income 1.350  1.350
v Ag preference weight 0.264 Ag emp share (%) 10.7  10.7

Poverty line. The poverty line is set at the 6th percentile of the overall income distribution
in the benchmark economy, corresponding to the World Bank $3.20/day line in 2011 PPP
(the US 1950 poverty rate at this threshold is 7.7% in the data). The model generates a 6%
poverty rate at the benchmark, closely matching the data.

To compare poverty across economies with different relative agricultural prices p,, we use
the PIGL indirect utility function to compute equivalent incomes. Specifically, we find the
income level in each counterfactual economy that delivers the same utility as the poverty

line income in the benchmark economy:

V(yae 0 = V(yge, i),
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where ctf and BE refer to the counterfactual and the benchmark, respectively. This is a
welfare-consistent equivalent variation approach that generates an income-dependent cost-
of-living index. Unlike standard PPP conversions, which apply a uniform price adjustment
regardless of income level, the PIGL-based conversion accounts for the fact that poor house-
holds spend a larger share of their income on food (Engel’s law). When agricultural prices
are high—as in poor economies—the welfare cost falls disproportionately on the poor, and

our approach captures this non-homotheticity.

Model fit. Figure 14 documents income by percentile in the benchmark economy, com-
paring the calibrated model (lines) against USA 1950 microdata (scatter points). Panel (a)
shows the overall income distribution. The model replicates the shape of the income dis-
tribution well. Panel (b) shows agricultural and non-agricultural incomes separately, where
percentiles are computed within each sector. The model captures the key pattern that in-
come in the agricultural sector is systematically lower than in the non-agricultural sector
across all percentiles and that there is a large overlap in the sectoral income distributions.
The income gap between sectors is a central feature of the data and implies that poverty is

concentrated in agriculture.

Model implications of income by percentiles across development levels. We use
the model to compare income distributions at development levels of the USA in 1950 (bench-
mark) with those of Brazil in 1980, and Malawi in 2004. To this end, we select A, x, and 0
values, which are all normalized to 1 for the benchmark, so that the counterfactual economy
has the GDP per worker observed in the data.! Income is converted to PPP 2011 USD using
the model’s poverty-line anchoring.

The model reproduces the key pattern from the data: poverty is mainly driven by high

poverty rates in agriculture. In the benchmark economy (USA 1950, Figure 14), the model

IThe values forA, x, and 0 are 0.4531, 0.3689, and 0.2643 for Brazil in 1980, and 0.2000, 0.1500, and
0.1000 for Malawi in 2004
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Figure 14: Income by Percentiles in Benchmark Economy: Model vs. Data (USA 1950)
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Notes: Lines show model implications; hollow markers show USA 1950 Census microdata (IPUMS). Income
is household income adjusted for household size, with sector assigned by the household head’s industry.
Panel (b) uses within-sector percentiles. Model income is normalized to 1950 USD by matching median
income. Dashed red line indicates the World Bank $3.20/day poverty line (2011 PPP).

generates a poverty rate of 6% with an agricultural employment share of 10.8%. Agricultural

income is systematically below non-agricultural income at every percentile, consistent with

the data pattern that poverty is concentrated in agriculture.

Figure 15: Model: Income by Percentile — Brazil 1980
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Notes: Model counterfactual matched to Brazil 1980 by GDP per worker (PWT 11.0). Model poverty rate
31%, ag share 38%. Income converted to PPP 2011 USD via poverty-line anchoring. Panel (b) uses within-
sector percentiles. Dashed red line is the World Bank $3.20/day poverty line.

At the Brazil 1980 development level (Figure 15), the model generates a poverty rate

of 31% with an agricultural employment share of 38%. Agricultural income is again below
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non-agricultural income at every percentile, and the poverty line cuts through the bulk of
the agricultural income distribution.

At the Malawi 2004 development level (Figure 16), the model generates a poverty rate of
79% with an agricultural employment share of 80%. Both agricultural and non-agricultural
incomes are very low, but agriculture is still systematically lower. Even at very low develop-

ment levels, the sectoral income gap remains a major driver of poverty.

Figure 16: Model: Income by Percentile — Malawi 2004
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Notes: Model counterfactual matched to Malawi 2004 by GDP per worker (PWT 11.0). Model poverty rate
79%, ag share 80%. Income converted to PPP 2011 USD via poverty-line anchoring. Panel (b) uses within-
sector percentiles. Dashed red line is the World Bank $3.20/day poverty line.

5.2 Cross-Country Experiments

We compute cross-country economies by jointly varying three parameters across a grid of

counterfactual economies:

e Economy-wide productivity A: varied from 0.20 to 1 in the benchmark economy to
3.5 to generate a range of non-agricultural labor productivity of approximately 1/5

between the benchmark economy and poorest economy (Restuccia et al., 2008).

e Agricultural productivity «: varied from 0.15 to 3.5 to match the range of agricultural

employment shares (N,) observed between rich and poor countries. In this context x
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is a catch-all for policies and institutions that affect agricultural productivity such as
misallocation within agriculture (Restuccia et al., 2008; Adamopoulos and Restuccia,

2014; Chen et al., 2023).

e Sectoral distortion #: varied from 0.10 to 3.0 to match the range of the agricultural

productivity gap (APG) between rich and poor countries (Gollin et al., 2014).

For each counterfactual economy, we solve for the equilibrium and compute poverty rates,
income dispersion, agricultural employment share, and other moments. We compare the
model-implied moments against cross-country data from 54 countries, using labor produc-

tivity (GDP per worker) from PWT 11.0 normalized to USA in 2011 as the common x-axis.

Model cross-country fit. We overlay model-implied economies on the cross-country data.
The model replicates the key cross-country patterns well. The model captures the strong
negative relationship between labor productivity and the share of employment in agriculture
(Figure 17a), the agricultural productivity gap (Figure 17b).

Figure 17: Model vs. Data: Agriculture Share and Agricultural Income Gap
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Notes: Lines with markers represent model economies. ISO3 labels represent cross-country data. Share of
poverty in agriculture is the fraction of all poor individuals who are employed in the agricultural sector.

Data from household microdata; aggregate labor productivity from PWT 11.0.

Even though the variation in (A, k, ) does not target poverty rates, the model economies

replicates the cross-country patterns in poverty rates in aggregate and by sector (Figure 18a).
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Figure 18: Model vs. Data: Poverty Rate and Share of Poverty in Agriculture
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Notes: Lines with markers represent model counterfactuals. ISO3 labels represent cross-country data. Share
of poverty in agriculture is the fraction of all poor individuals who are employed in the agricultural sector.
Data from household microdata; labor productivity from PWT 11.0.
Poverty rates for all workers, and separately for agricultural and non-agricultural workers,
decline sharply with labor productivity, consistent with the data. The model captures the
level and slope of poverty rates across the development spectrum. The model economies also
match well the concentration of poverty in agriculture, measured by the share of poverty
accounted for by the agricultural sector. In particular, the model generates the steep rise in
poverty composition toward agriculture at lower development levels (Figure 18b).

For income dispersion, the model matches the relatively flat pattern in the standard
deviation of log income within each sector and the larger dispersion in agriculture than in
non-agriculture (Figure 19). Larger income inequality in less developed economies arises from

the reallocation of employment to agriculture where income dispersion is larger.

Agricultural share of employment by income percentile. A key non-targeted mo-
ment is the distribution of agricultural employment across the income distribution. Using
household-level microdata for the USA (1950), Brazil (1980), and Malawi (2004), we com-
pute the share of household heads employed in agriculture at each income percentile. For

each country, we match the closest model counterfactual by labor productivity relative to
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Figure 19: Model vs. Data: SD of log Income
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the United States in 2011. For USA 1950, the model counterpart is the benchmark economy
itself.

Figure 20 plots the results. The model (lines) captures the key qualitative patterns in
the data (scatter points) remarkably well: (i) within each economy, the share of employment
in agriculture declines monotonically with income, (ii) the profile is flatter and high in the
poorest economy (Malawi), steeply declining in the middle-income economy (Brazil), and
low and relatively flat in the richest economy (USA), and (iii) the overall level of agricultural

employment shifts dramatically across development levels.

Within-country variation over time. We further examine the model’s ability to match
within-country changes over time. For the United States, we compare model predictions
against microdata from 1950 and 2015. For Brazil, we use 1980 and 2010. In each case, we
match the model counterfactual whose output per worker level (relative to the benchmark)
is closest to the country’s labor productivity in that year.

Figure 21a shows the USA over time. As the economy grows from 1950 to 2015, both data
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Figure 20: Model vs. Data: Agricultural Share of Employment by Income Percentile
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Malawi). Lines show model counterparts: benchmark economy for USA 1950, closest counterfactual by labor
productivity for Brazil 1980 and Malawi 2004. Income percentiles based on household income adjusted for
household size. Model curves smoothed with a Savitzky-Golay filter.

and model show a dramatic decline in agricultural employment across all income percentiles.

Figure 21b shows the same pattern for Brazil between 1980 and 2010.

5.3 Counterfactual Decomposition

To isolate the contribution of economy-wide productivity A, agriculture-specific productiv-
ity x, and sectoral mobility wedge 6 to poverty reduction and structural transformation,
we perform counterfactual decompositions starting from the poorest economy on the joint
parameter set (A = 0.20, k = 0.15, # = 0.10). We sweep parameters to the richest economy
using log-linear interpolation in 40 steps, considering three scenarios: varying A only, varying
A and k, and varying 6 only. We contrast these decompositions with the baseline where all
parameters are changed.

Figure 22 reports the results of these decompositions. Panel (a) shows the share of em-

ployment in agriculture and panel (b) the poverty rate in each case. For both structural
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Figure 21: Agricultural Share of Employment by Income Percentile over Time
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transformation and poverty reduction, economy-wide productivity A is the dominant driver.

Figure 22: Counterfactual Decomposition
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parameters simultaneously. ISO3 labels show cross-country data.

Increasing A alone from its lowest to highest value reduces agricultural employment and
the poverty rate substantially, accounting for the majority of the joint path’s total decline.
Note also that even though A increases from 0.2 in the poorest economy to one in the

benchmark, aggregate labor productivity on this factor alone changes from 0.09 to 0.66,
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covering an important portion of the range observed across countries.

Agricultural-specific productivity  also contributes meaningfully to structural transfor-
mation and poverty reduction through its effect on income and on agricultural wages. The
main take away is that productivity differences through A and k alone capture the bulk of
the cross-country variation in aggregate labor productivity, structural transformation, and
poverty.

The sectoral mobility wedge 6, by contrast, has minimal impact on both structural trans-
formation, aggregate productivity, and poverty. Reducing the mobility friction alone im-
proves the selection of workers across sectors, raising average productivity and promoting
structural transformation, but the quantitative effect is relatively small when productivity
is low. That is, in the poorest economy—at very low A and k, reshuffling workers between
two low-productivity sectors does not materially change living standards.

Regarding the effect of # on the poverty rate, on its own, reducing the mobility friction
actually increases poverty in our model as illustrated in Figure 22b. Lower mobility barri-
ers makes non-agriculture relatively more attractive for workers, but because productivity
remains low, in equilibrium the relative price of agriculture must increase substantially in
order to support a relatively high agricultural employment. It is possible that with price
support policies, the poverty rate may not increase, but as with the share of employment in
agriculture, the quantitative effect of reducing mobility friction on its own is limited.

Table 2 reports the counterfactual decomposition results. Starting from the low-income
economy with aggregate labor productivity of 9% relative the benchmark (column 1), increas-
ing A to its benchmark value alone (column 2) reduces the agricultural share of employment
by 21.7 percentage points (from 79.5% to 57.8%) and cuts the poverty rate by 44.3 percent-
age points (from 77.9% to 33.6%), while aggregate labor productivity rises sevenfold to 0.66
relative to benchmark—substantially reducing the aggregate labor productivity gap with the
benchmark economy (column 5). Increasing also & to its benchmark level (column 3) induces

further structural transformation, reducing agricultural employment by an additional 34.2
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Table 2: Counterfactual Decomposition from Poorest Economy

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

Low-income Increase Increase Increase Benchmark

economy Aonly (A k)only 6 only all

Aggregate labor prod. 0.09 0.66 0.98 0.10 1.00
Ag. labor prod. 0.01 0.07 0.74 0.01 1.00
Non-ag. labor prod. 0.37 1.45 1.10 0.35 1.00
Ag. emp. share (%) 79.5 57.8 23.6 75.1 10.6
Poverty rate (%) 77.9 33.6 16.0 87.0 5.6
Relative price ag. p, 2.89 1.12 0.04 23.15 0.19

Notes: Column (1) “Low-income economy” corresponds to the economy with parameters (A = 0.20, k = 0.15,
6 = 0.10). Column (2) changes only A to one while holding the other parameters unchanged at the low-
income economy. Column (3) changes (A, k) to one while holding ¢ at the low-income economy level. Column
(4) changes only 6 to one while holding (A, ) at the low-income economy level. (5) Benchmark all sets all
parameters to their benchmark values (A = x = 6 = 1). Aggregate and sectoral labor productivity are
reported as relative to the benchmark economy.
percentage points (to 23.6%) and reducing the poverty rate by an additional 17.6 percentage
points (to 16.0%), with aggregate productivity reaching 0.98, reducing almost entirely the
aggregate gap with the benchmark economy. The reduction in the aggregate productivity
gap is driven largely by a 73-fold rise in agricultural labor productivity from 0.01 to 0.74.
The small remaining productivity gap is due to removing sectoral mobility frictions 6.
Column (4) isolates the role of #: reducing mobility friction alone leaves aggregate pro-
ductivity nearly unchanged at 0.10 and barely moves agricultural employment, declining by
only 4.4 percentage points (to 75.1%), while the poverty rate rises by 9.1 percentage points
to 87.0%—even above the low-income economy. This increase in poverty rate results from
the general equilibrium effect on the relative price of agriculture p,, which surges eightfold
from 2.89 to 23.15, as discussed earlier.

We evaluate the effect on poverty of reducing mobility barriers in the poorest economy

under different scenarios for the change in the relative price of agriculture. Table 3 reports the
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Table 3: Poverty Rate and Mobility Barriers # under Alternative p,

(1) Increase 6 = 1 only
Low-income (2) (3) (4)
economy  GEp, (8x) PEp, (4x) PEp, (1x)
Relative price ag. p, 2.89 17.31 11.54 2.89
Poverty rate (%) 77.9 81.2 714 38.3

Notes: Column (1) reports the low-income economy (A = 0.20, k = 0.15, § = 0.10). Columns (2)—(4) all set
6 = 1 while holding (A, k) and all allocations fixed at the Increase-6 general equilibrium. They differ only in
the price used to compute household income: column (2) uses the general equilibrium (GE) price p, = 23.15
(approximately 8x the low-income level); columns (3)—(4) impose counterfactual partial equilibrium (PE)
prices of 4x and 1x the low-income relative price p, and recomputes utility-equivalent income for households
under these different price scenarios.

results when the price of agriculture increases less than in the general equilibrium economy,
including the case where the relative price of agriculture remains the same as in the economy
with high mobility barriers. Reducing mobility barriers makes the more productive non-
agricultural sector more attractive, raising average income measured in units of the non-
agricultural good. However, this reallocation also drives up the relative price of agricultural
goods in general equilibrium—and it is this price increase that accounts for the adverse
poverty effect. Under the GE price response of 8x (column 2), the poverty rate rises by
9.1 percentage points despite the income gains from reallocation. Even halving the price
response to 4x (column 3) yields only a modest 6.5 percentage point decline in the poverty
rate relative to the low-income baseline. Only when the general equilibrium price effect is
shut down entirely (column 4) does reducing the mobility friction produce a large decline in
poverty of 39.6 percentage points. The limited—and even negative—effect of # on poverty
therefore reflects a fundamental tension: reducing mobility friction without accompanying

improvements in agricultural productivity results in rising food prices, affecting lower income

households the most.
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6 Conclusions

This paper brings a macroeconomic perspective to poverty by combining harmonized house-
hold income microdata from 91 countries and 192 country-years with a parsimonious model
of structural transformation. The data reveal a set of tightly connected facts. Poverty declines
sharply with development, but it is also highly uneven across sectors: it is disproportionately
concentrated in agriculture, where workers earn less and where poor households are overrepre-
sented. In poorer economies, agriculture accounts for both a much larger share of employment
and a much larger share of total poverty. These patterns suggest that cross-country poverty
differences cannot be understood solely as differences in within-country redistribution; they
are also a consequence of low productivity and of the sectoral organization of work.

To interpret these facts, we developed a two-sector Roy model with heterogeneous sectoral
abilities, non-homothetic demand, and a sectoral mobility wedge. Calibrated to the United
States in 1950 and used for cross-country quantitative experiments, the model accounts well
for the joint behavior of poverty, agricultural employment, income dispersion, and the agri-
cultural income gap. Quantitatively, economy-wide productivity emerges as the dominant
force behind poverty reduction across countries: when overall productivity rises, the entire
income distribution shifts upward, and workers move out of agriculture as the income elas-
ticity of food demand falls. Agricultural productivity also plays an important role, especially
by raising incomes within agriculture. By contrast, sectoral distortions have comparatively
limited effects on poverty at very low levels of development, when both sectors are simply
too unproductive for reallocation alone to generate large gains in living standards.

The broader implication is that cross-country differences in poverty are primarily a pro-
ductivity phenomenon, magnified by the concentration of poor households in agriculture.
This does not make barriers, frictions, or distributional factors unimportant; rather, it shows
that their impact on poverty depends crucially on how they affect the level of productivity
that determines the position of the entire income distribution. More generally, the paper

highlights that the study of poverty, structural transformation, and cross-country productiv-
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ity differences should not be separated. A full account of why poor households remain poor
across countries requires understanding why entire economies remain unproductive and why

so many workers remain in low-income agricultural activities.
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