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Motivation

Cross-country differences in aggregate productivity

▶ Larger in agriculture than in non-agriculture (Lagakos and Waugh 2013)

▶ Productivity potential from employment reallocation

Informal activities defining characteristic of most developing economies (Ulyssea 2020)

▶ Informality reflects optimal choices by firms and workers given their characteristics and the
environment:

⋆ Institutions (laws, regulations, enforcement)
⋆ Government policies (enforcement, welfare programs)
⋆ Macroeconomic conditions (economic cycle)

▶ Between one-third and two-thirds of economic activity

▶ 20–80% of the labor force

Do cross-country productivity differences reflect formal–informal gaps more than
agricultural–non-agricultural gaps?
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What We Do

New database

▶ Uncover data from base-year revisions national accounts

▶ Sectoral value added and employment by formality

Measure cross-country productivity differences by contrasting

▶ Productivity gaps between ag and non-ag – Agricultural Productivity Gap (APG)

▶ Productivity gaps between formal and informal – Informality Productivity Gap (IPG)

Key finding:

▶ IPG is an order of magnitude larger than APG in accounting for cross-country differences in
aggregate productivity
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Measuring GDP

GDP is the nominal market value of all final goods and services produced within a
country in a given period of time

How about economic activities hidden from the government?
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Does GDP only cover the formal sector?

”...excluded from GDP is the value of goods and services sold in the underground economy.
The underground economy is the part of the economy that people hide from the government
either because they want to evade taxation or because the activity is illegal. Examples include
domestic workers paid “off the books” and the illegal drug trade.

The size of the underground economy varies widely from country to country. In the United
States, the underground economy is estimated to be less than 10 percent of the official
economy, while in some developing nations, such as Thailand, Nigeria, and Bolivia, the
underground economy is more than half as large as the official one.

Because the imputations necessary for computing GDP are only approximate, and because the
value of many goods and services is left out altogether, GDP is an imperfect measure of
economic activity. These imperfections are most problematic when comparing standards of
living across countries. Yet as long as the magnitude of these imperfections remains fairly
constant over time, GDP is useful for comparing economic activity from year to year.”

Mankiw (2024), Macroeconomics, 12th ed., p. 23
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GDP includes the informal sector!

UN System of National Accounts (UN SNA 2008), OECD (2002)

▶ Informal sector: unincorporated enterprises of the household sector that are not registered

Economies characterized by continuous changes in production, prices, and demand

Base-year revisions of GDP update national accounts

▶ Dedicated surveys of informal activities

▶ All countries include the informal sector in their GDP estimates

▶ Many challenges in achieving full coverage, yet not necessarily worse coverage in SSA
countries (AfdB, 2013)

⋆ GDP revisions not systematically correlated with GDP per capita
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GDP revisions (AfdB, 2013)

Notes: Chart shows GDP revisions for African countries, excluding two extreme outliers (Gambia and Guinea-Bissau, both around +100%). Revision
patterns are similar across regions: African countries do not, on average, revise their national accounts more than countries in Asia, Latin America, or the
OECD, despite differences in statistical capacity.
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GDP revisions (AfdB, 2013)
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Informal sector value added and employment
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Base-year revision of GDP

Select recent year to serve as the new reference for prices and volumes

Use surveys, censuses, administrative records, business registers to:

▶ Improve estimates of economic activities

▶ Include new economic activities that emerged since the previous base-year

Align with latest international standards

Recalculate GDP levels and expenditure components

Best practice calls for 5-year rebasing; in low-income countries, actual intervals can
exceed 20 years

Rebasing GDP can affect debt ratios, aid eligibility, and fiscal rules
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Informal sector employment

ILO Labor statistics

Harmonized World Labor Force Survey and Harmonized World Time Use Survey

Employment outside the formal sector

▶ Includes subsistence agriculture

▶ Main job of employed persons
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Informal sector employment across countries
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Employment : Formal Jobs

Formal employment
(1) (2)

Female -0.3097∗∗∗ -0.3125∗∗∗

(0.0012) (0.0013)
Married 0.0221∗∗∗ 0.0569∗∗∗

(0.0014) (0.0014)
Age 0.0790∗∗∗ 0.0706∗∗∗

(0.0003) (0.0003)
Age squared -0.0009∗∗∗ -0.0008∗∗∗

(4.06× 10−6) (4.2× 10−6)
Rural -0.4892∗∗∗ -0.2085∗∗∗

(0.0014) (0.0017)
Services sector 0.7222∗∗∗

(0.0019)
Industry sector 0.5650∗∗∗

(0.0021)

Observations 7,656,272 7,403,615

country fixed effects Yes Yes
year fixed effects Yes Yes

Population: Working-age workers. Dependent vari-
able: formal employment (1/0). Robust standard
errors in parentheses.

Key Findings

Sector is key driver: Services (+0.72)
and industry (+0.57) have higher
formality rates

Agriculture ̸= informal: Sector effects
are large but do not fully explain formality

Within-sector variation: Informality
persists in services/industry; formality
exists in agriculture

Composition effect: Rural penalty largely
reflects sectoral composition
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Hours Worked

Hours worked
(1) (2) (3)

Female -5.981∗∗∗ -6.354∗∗∗ -6.320∗∗∗

(0.0183) (0.0187) (0.0188)
Married 0.2321∗∗∗ 0.3740∗∗∗ 0.3803∗∗∗

(0.0210) (0.0209) (0.0209)
Age 1.017∗∗∗ 0.8813∗∗∗ 0.8775∗∗∗

(0.0049) (0.0049) (0.0049)
Age squared -0.0121∗∗∗ -0.0104∗∗∗ -0.0104∗∗∗

(6.03× 10−5) (6.04× 10−5) (6.04× 10−5)
Rural -3.987∗∗∗ -1.077∗∗∗ -1.041∗∗∗

(0.0205) (0.0224) (0.0224)
Formal job 2.644∗∗∗ 3.493∗∗∗

(0.0277) (0.0459)
Services sector 8.284∗∗∗ 9.606∗∗∗

(0.0295) (0.0465)
Industry sector 7.092∗∗∗ 6.505∗∗∗

(0.0326) (0.0581)
Formal job × Services sector -1.864∗∗∗

(0.0549)
Formal job × Industry sector 0.4271∗∗∗

(0.0675)

Observations 3,728,314 3,670,996 3,670,996
R2 0.25774 0.27677 0.27717
Within R2 0.05071 0.07627 0.07678

country fixed effects Yes Yes Yes
year fixed effects Yes Yes Yes

Population: All working-age individuals. Dependent variable: total hours
worked. Robust standard errors in parentheses.

Key Findings

Formal workers: +2.6–3.5 hours/week

Sector effects: Services (+9.6 hrs) and
industry (+6.5 hrs) vs. agriculture

Formal × Services: −1.9 hrs ⇒ premium
only 1.6 hrs

Formal × Industry: +0.4 hrs ⇒ premium
is 3.9 hrs
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Wage: Formality Premium

Log hourly wage
(1) (2) (3)

Female -0.2024∗∗∗ -0.2294∗∗∗ -0.2289∗∗∗

(0.0010) (0.0010) (0.0010)
Married 0.0963∗∗∗ 0.0963∗∗∗ 0.0964∗∗∗

(0.0011) (0.0011) (0.0011)
Age 0.0728∗∗∗ 0.0665∗∗∗ 0.0664∗∗∗

(0.0003) (0.0003) (0.0003)
Age squared -0.0008∗∗∗ -0.0007∗∗∗ -0.0007∗∗∗

(3.51× 10−6) (3.43× 10−6) (3.43× 10−6)
Rural -0.2566∗∗∗ -0.1820∗∗∗ -0.1823∗∗∗

(0.0012) (0.0012) (0.0012)
Formal job 0.5539∗∗∗ 0.4053∗∗∗

(0.0025) (0.0074)
Services sector 0.5214∗∗∗ 0.3776∗∗∗

(0.0021) (0.0072)
Industry sector 0.5023∗∗∗ 0.3571∗∗∗

(0.0022) (0.0076)
Formal job × Services sector 0.1561∗∗∗

(0.0074)
Formal job × Industry sector 0.1577∗∗∗

(0.0079)

Observations 2,023,063 1,986,783 1,986,783
R2 0.83557 0.84701 0.84705
Within R2 0.11954 0.16775 0.16794

country fixed effects Yes Yes Yes
year fixed effects Yes Yes Yes

Population: Working-age wage workers with positive income. Dependent vari-
able: log real hourly wage (USD). Robust standard errors in parentheses.

Key Findings

Formal premium: +55% higher wages

Sector premia: Services (+52%) and
industry (+50%) vs. agriculture

Interactions: Formal premium is larger in
services/industry (+16%)

Total: ∼56% formal premium in
services/industry vs. 41% in agriculture
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Sectoral value added and employment

34 countries, cross section

Illustration:

Economic and institutional sector, % shares
Country Year Indicator Ag (F) Ag (I) Non-Ag (F) Non-Ag (I) Total

Senegal 2022 Nominal value added 0.9 18.5 53.9 26.7 100
Employment 1.6 22.2 20.0 56.1 100
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Conceptual Framework

Economy with:
▶ Two economic sectors: ag (a) and non-ag (n)
▶ Two institutional sectors: formal (i) and informal (f )

Output of institutional sector k ∈ {i , f } in economic sector j : Y k
j = Ak

j L
k
j (CRS).

Goods are identical within an economic sector, sold at price pj .

Y =
J∑

j=1

pj
∑

k∈{i ,f }

Ak
j L

k
j
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Labor Demand

Firms choose Lkj to maximize profits:

Πk
j = pjA

k
j L

k
j − wk

j L
k
j

First-order condition:
pjA

k
j = wk

j

Within-sector allocation between formal and informal:

Ai
j

Af
j

=
w i
j

w f
j

Across-sector allocation:
pjA

k
j

p−jAk
−j

=
wk
j

wk
−j
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Labor Supply
Representative household with total labor L chooses ec. sector j and inst. sector k.

The household conceals informal-sector income and reports only a fraction of it.

It pays taxes at rate ρτ , where ρ denotes the government’s enforcement intensity on
informal-sector taxation (Ihrig and Moe, 2004).

Budget constraint: ∑
j

pjCj =
∑
j ,k

wk
j (1− ρτkj )L

k
j + T

Taxes rebated lump-sum:
T = ρτkj L

k
j

Labor market clearing:

L =
∑
j ,k

Lkj

Optimal labor allocation equalizes after-tax wages:

w̄ = (1− ρτkj )w
k
j
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Equilibrium

An equilibrium consists of:
▶ wages {wk

j },
▶ prices {pj},
▶ labor allocations {Lkj },
▶ consumption {Cj},

such that:
▶ firms optimize labor demand,
▶ households choose the highest after-tax wage,
▶ labor and goods markets clear.
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Defining the APG and the IPG

If labor is freely mobile, wages equalize across sectors, implying

Yn/Ln
Ya/La

= 1, (1)

where Gollin et al. (2013) define this ratio as the agricultural productivity gap (APG).

Accounting for formality, wage equalization also implies

Y f /Lf

Y i/Li
= 1, (2)

the informality productivity gap (IPG).
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Sectoral value added and employment

34 countries, cross section

Illustration:

Economic and institutional sector, % shares
Country Year Indicator Ag (F) Ag (I) Non-Ag (F) Non-Ag (I) Total

Senegal 2022 Value added 0.9 18.5 53.9 26.7 100
Employment 1.6 22.2 20.0 56.1 100

APG = 1.3

IPG = 4.4
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The APG and the IPG (correlation = 0.47)
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Productivity gaps by economic and institutional sector

APG by formality

APGf =
Yf
n/L

f
n

Yf
a/L

f
a

APGi =
Yi
n/L

i
n

Yi
a/L

i
a

IPG by sector

IPGa =
Yf
a/L

f
a

Yi
a/L

i
a

IPGn =
Yf
n/L

f
n

Yi
n/L

i
n

Percentiles of measures

Variable P25 Median P75

APGf 1.201 1.892 3.328
APGi 0.836 1.617 2.683
IPGa 0.770 2.994 8.413
IPGn 1.808 2.667 5.217
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The APG and the IPG over levels of development

GDP per capita, quintiles
Q1 (poorest) Q2 Q3 Q4 Q5 (richest) Overall

IPG 5.313 7.338 4.814 2.907 1.492 4.458
APG 3.446 2.861 3.701 2.322 2.366 2.956

Countries 7 7 7 7 6 34
GDP per capita (mean) 898 1,795 3,617 6,301 12,248 4,758
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Regressions GDP per capita on APG and IPG

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

ln APG -0.026 0.240 -0.369*** 0.003
(0.288) (0.265) (0.113) (0.121)

ln IPG -0.393*** -0.430*** -0.403*** -0.404***
(0.125) (0.132) (0.056) (0.065)

Constant 8.093*** 8.493*** 8.314*** 8.561*** 8.651*** 8.649***
(0.309) (0.198) (0.280) (0.126) (0.082) (0.118)

Observations 34 34 34 236 236 236
R-squared 0.000 0.236 0.256 0.044 0.181 0.181
Wald test (β1 = β2) 0.051 0.013

Notes: Regressions of (ln) GDP per capita on APG and IPG. Standard errors in parentheses.
*** p < 0.01, ** p < 0.05, * p < 0.1.
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Concluding remarks

Account for informality to understand cross-country differences in living standards

Findings and implications

▶ Informal sector ̸= agricultural sector

▶ IPG > APG

▶ Implications for measuring and interpreting structural change

Quantitative modeling of divergent trends in sectoral emp and va shares

▶ Sectoral output “wedges” that act like taxes (Fattal Jaef, 2022)

▶ Frictions in sectoral mobility (Gollin et al. 2025)

▶ Heterogeneity in skills or preferences for working in particular sectors (Lagakos and Waugh,
2013)
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