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Occupational Structure - Secondary Educated
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This Project

1. Occupational accounting

§ Schooling accounts for most variation in organizational structure across
countries and over time

§ New cohorts drive most of changes over time

2. Evidence on link between schooling and occupational choice

§ Exploit variation across cohorts

§ Ò schooling Ñ Ó own account work, Ò wage employment

3. Occupational choice model

§ Structural counterpart of occupational accounting

§ Implications for development accounting
Related Literature
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4. Model



Data and Definitions



Data

§ Micro data from labor force surveys/censuses (IPUMS International)

§ 206 cross-sections from 70 countries

§ Cover large part of the income distribution (from Mali to Canada)



Occupational Classification

(1) Managers

§ Wage employed in managerial occupation (Legislators, senior officials and
managers)

§ Self-employed with employees reporting managerial occupation (small share)

(2) Wage Workers

§ Wage employed in non-managerial occupation

(3) Own Account Workers

§ Self-employed without any employee

§ (1) + (2) « Wage employed

§ Exclude employers without managerial role (small share)



Occupational Structure across Countries
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Occupational Accounting

Does schooling account for cross-country differences in occupational shares?



Occupational Accounting

§ σe,c = share of labor force in country c with education
e P tNo Primary, Primary, Secondary, Tertiaryu

§ S j
e,c = share of edu group e employed in occupation j

§ Overall employment share in j :

S j
c “

ÿ

e

σe,cS
j
e,c

§ Accounting counterfactual with edu shares of country R :

S j ,ACC
c “

ÿ

e

σe,RS
j
e,c

§ Accounting countribution of education differences

Acc Sharejc “
log S j ,ACC

c ´ log S j
c

log S j
R ´ log S j

c
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Occupational Accounting
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Other Empirical Results

§ Even larger role of education for changes over time Show

§ Large contribution of new cohorts Show

§ Evidence of causal link: schooling Ñ occupational choice

Ñ Across cohorts, Ò schooling, Ñ Ó own account, Ò wage employment Show

Ñ School construction program in Indonesia: Ò schooling, Ó own account, Ò
wage employment Show



Evidence from Indonesia



Evidence from INPRES

§ INPRES Ñ primary school construction program in Indonesia (1974-1978)

§ As in Duflo (2001), exploit variation in

§ Intensity of program by district

§ Exposure across cohorts (only young enough fully treated)

§ We estimate for individual i in cohort c and district d

yi ,c,d “ αc ` ηd `
1977
ÿ

k“1950

δkTd1 pk “ cq ` εi ,c,d

where Td = number of built schools per pupil in district d



Indonesia - Schooling Results
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Indonesia - Employment Results
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Indonesia - Employment Results
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Model



Setup

§ Lucas (1978) with skill heterogeneity by education

§ Mass σe of workers with education e

§ Human capital hpe, xq “ hex

§ he Ñ average skill by education

§ x Ñ idyosincratic ability, x „ Pareto with mean 1 and shape α

§ Occupational choice
§ Own account: produce Z

§ Wage worker: supply hpe, xq efficiency units

§ Manager: hire lphpe, xqq efficiency units and get profits from producing with

y “ Ahpe, xql rh pe, xqsγ
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Occupational Choice
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Occupational Shares by Education
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§ Ò A{Z Ñ Ò wage employment for all edu groups

§ Differences in he Ñ differences in wage employment between edu groups



Aggregate Occupational Shares
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§ Occupational Accounting Ñ change distribution of σe keeping A{Z fixed

Proposition

Accounting = equilibrium effect of changes in skill (education) supply

Equilibrium Wage
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Breaking the Equivalence: Imperfect Substitutability
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Imperfect Substitutability
§ Suppose own-account produce yT and firms produce yM

UpcT , cMq “
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c
η

η´1
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η
η´1
M

˙

η´1
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§ Occupational shares (pM “ 1)
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Proposition

If η ă 8, accounting overstates changes in occupational shares
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An Exploratory Calibration

§ Calibrate model for low-income countries

§ Pick A{Z , α, γ, he to match

§ Wage employment shares by education

§ Worker per manager ratio

§ Managerial wage premium

§ Counterfactual Ñ high-income edu shares



Results - Low Income Countries

Elasticity of Substitution pηq

1 2 4 8 8

Wage Employed (Data) 0.37 0.37 0.37 0.37 0.37

Wage Employed (Counterfactual) 0.37 0.41 0.46 0.51 0.66

Accounting Share -0.01 0.11 0.24 0.36 0.67
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1 2 4 8 8

Wage Employed (Data) 0.37 0.37 0.37 0.37 0.37

Wage Employed (Counterfactual) 0.37 0.41 0.46 0.51 0.66

Accounting Share -0.01 0.11 0.24 0.36 0.67

§ Benchmark Ñ education explains 2/3 of differences in wage employment



Results - Low Income Countries

Elasticity of Substitution pηq

1 2 4 8 8

Wage Employed (Data) 0.37 0.37 0.37 0.37 0.37

Wage Employed (Counterfactual) 0.37 0.41 0.46 0.51 0.66

Accounting Share -0.01 0.11 0.24 0.36 0.67

§ Lagakos et al (2023) Ñ correlation between relative price of 8 traditional
goods (haircuts, shoe repairs..) and GDP suggests η « 4

Ñ education explains 1/4 of differences in wage employment



Implications for Development Accounting
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Wage Gaps Understate Human Capital Gaps

§ πe “ average earnings of wage employed in edu group e

Proposition

πe “ π for all e. Details

§ Differential selection on ability Ñ no education premium among wage
employed

§ General point Ñ wage gaps among wage employed understate human
capital gaps

§ Development accounting understates role of education

Ñ In progress: harmonization of data on self-employment
income/consumption to quantify this Cross-Sector Returns



Conclusions



Conclusions

1. Large accounting role of education for differences in organization of
production

2. Schooling gives comparative advantage for working in firms

3. Simple model where accounting maps into structural effects

4. Development accounting understates role of education

Ñ Next steps: more data to discipline (3) and (4)



Accounting for Education - Over Time

§ Estimate for country c , education group e, year t and occupation j

S j
c,e,t “ α`

2
ÿ

k“1

βk log yki ,t ` γc ` δc,e ` εc,i ,t

§ Display predicted values with and without country ˆ education dummies
Back



Accounting for Cohort Effects

§ Estimate for cohort c , in country i , year t and occupation j

S j
c,i ,t “ α`

2
ÿ

k“1

βk log yki ,t ` γi ` δi ,c ` ζ
1Xc,i ,t ` εc,i ,t

where Xc,i ,t includes controls for age (restricted to be flat around 50)

§ Display predicted values with and without cohort effects
Back
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Occupational Choice (Z “ 0)
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Occupational Shares in Partial Equilibrium

§ Aggregate occupational shares

SManagers “ gM

ˆ

w
´

˙

ÿ

e

σeh
α
e

SWage Workers “ 1´ gM

ˆ

w
´

˙

ÿ

e

σeh
α
e

§ In equilibrium cannot have both SManagers Ò and SWage Workers Ó

§ w adjusts Ñ Structural effect ‰ Occupational accounting



Labor Market Equilibrium (Z “ 0)
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Labor Market Equilibrium (Z “ 0)
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log w⇤

<latexit sha1_base64="RCCaoPbkZn8H7D8AoMdsioZ9es0=">AAACBHicbVDLSsNAFJ3UV42vqMtuBovgQkoioi6LblxWah/QxDKZTtqhkwczN2IIWbjxV9y4UMStH+HOvzFpu9DWAxcO59zLvfe4keAKTPNbKy0tr6yuldf1jc2t7R1jd6+twlhS1qKhCGXXJYoJHrAWcBCsG0lGfFewjju+KvzOPZOKh8EtJBFzfDIMuMcpgVzqGxVbhEPcvEs7xzawB0ibcRSJJMt0Xe8bVbNmToAXiTUjVTRDo2982YOQxj4LgAqiVM8yI3BSIoFTwTLdjhWLCB2TIevlNCA+U046eSLDh7kywF4o8woAT9TfEynxlUp8N+/0CYzUvFeI/3m9GLwLJ+VBFAML6HSRFwsMIS4SwQMuGQWR5IRQyfNbMR0RSSjkuRUhWPMvL5L2Sc06q1k3p9X65SyOMqqgA3SELHSO6ugaNVALUfSIntEretOetBftXfuYtpa02cw++gPt8wed3Jdt</latexit>

log SW,Supply

<latexit sha1_base64="uqlR3a5JNKJQHRvHEBA+iGahQGY=">AAACBHicbVA9SwNBEN2LX/H8ilqmWQyChYQ7EbUMamEZ0XxAEsPeZpIs2ds7dufEcFxh41+xsVDE1h9h57/x8lFo4oOBx3szzMzzQikMOs63lVlYXFpeya7aa+sbm1u57Z2qCSLNocIDGei6xwxIoaCCAiXUQw3M9yTUvMHFyK/dgzYiULc4DKHls54SXcEZplI7l2/KoEdv7uLaYRPhAeNL8JnqJIlt2+1cwSk6Y9B54k5JgUxRbue+mp2ARz4o5JIZ03CdEFsx0yi4hMRuRgZCxgesB42UKuaDacXjJxK6nyod2g10WgrpWP09ETPfmKHvpZ0+w76Z9Ubif14jwu5ZKxYqjBAUnyzqRpJiQEeJ0I7QwFEOU8K4FumtlPeZZhzT3EYhuLMvz5PqUdE9KbrXx4XS+TSOLMmTPXJAXHJKSuSKlEmFcPJInskrebOerBfr3fqYtGas6cwu+QPr8wc0yJcp</latexit>

log SW,Demand

<latexit sha1_base64="mu3z6ZgS4pprsixNEZXJIZqCYeo=">AAAB9HicbVBNSwMxEJ2tX3X9qnr0EiyCp7Iroh6LXjxWtB/QriWbpm1oNlmTbKEs/R1ePCji1R/jzX9jtt2Dtj4YeLw3w8y8MOZMG8/7dgorq2vrG8VNd2t7Z3evtH/Q0DJRhNaJ5FK1QqwpZ4LWDTOctmJFcRRy2gxHN5nfHFOlmRQPZhLTIMIDwfqMYGOloMPlAN0/ps2p67rdUtmreDOgZeLnpAw5at3SV6cnSRJRYQjHWrd9LzZBipVhhNOp20k0jTEZ4QFtWypwRHWQzo6eohOr9FBfKlvCoJn6eyLFkdaTKLSdETZDvehl4n9eOzH9qyBlIk4MFWS+qJ9wZCTKEkA9pigxfGIJJorZWxEZYoWJsTllIfiLLy+TxlnFv6j4d+fl6nUeRxGO4BhOwYdLqMIt1KAOBJ7gGV7hzRk7L8678zFvLTj5zCH8gfP5A+MYkN4=</latexit>

log SW

More Managers 



Labor Market Equilibrium (Z “ 0)

<latexit sha1_base64="WUYnuTjahbsJSDnX3Bpwdf0ygNo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbTbt0sxt3N0oJ/RNePCji1b/jzX/jJs1BWx8MPN6bYWZeEHOmjet+O6WV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN5nfeaRKMynuzTSmfoRHgoWMYGOlbp/LUfo0qwyqNbfu5kDLxCtIDQo0B9Wv/lCSJKLCEI617nlubPwUK8MIp7NKP9E0xmSCR7RnqcAR1X6a3ztDJ1YZolAqW8KgXP09keJI62kU2M4Im7Fe9DLxP6+XmPDKT5mIE0MFmS8KE46MRNnzaMgUJYZPLcFEMXsrImOsMDE2oiwEb/HlZdI+q3sXde/uvNa4LuIowxEcwyl4cAkNuIUmtIAAh2d4hTfnwXlx3p2PeWvJKWYO4Q+czx/vjY/n</latexit>

log w

<latexit sha1_base64="uY4U0pMK1/b2nJpnGBC+SeoYJwc=">AAAB8nicbVBNS8NAEN34WeNX1aOXxSKIh5KIqMeiF48V7Ae0sWy2m3bpZjfsTpQS+jO8eFDEq7/Gm//GTZuDtj4YeLw3w8y8MBHcgOd9O0vLK6tr66UNd3Nre2e3vLffNCrVlDWoEkq3Q2KY4JI1gINg7UQzEoeCtcLRTe63Hpk2XMl7GCcsiMlA8ohTAlbqdIUaZE8PpxPX7ZUrXtWbAi8SvyAVVKDeK391+4qmMZNABTGm43sJBBnRwKlgE7ebGpYQOiID1rFUkpiZIJuePMHHVunjSGlbEvBU/T2RkdiYcRzazpjA0Mx7ufif10khugoyLpMUmKSzRVEqMCic/4/7XDMKYmwJoZrbWzEdEk0o2JTyEPz5lxdJ86zqX1T9u/NK7bqIo4QO0RE6QT66RDV0i+qogShS6Bm9ojcHnBfn3fmYtS45xcwB+gPn8wdF/JCX</latexit>

log w⇤

<latexit sha1_base64="RCCaoPbkZn8H7D8AoMdsioZ9es0=">AAACBHicbVDLSsNAFJ3UV42vqMtuBovgQkoioi6LblxWah/QxDKZTtqhkwczN2IIWbjxV9y4UMStH+HOvzFpu9DWAxcO59zLvfe4keAKTPNbKy0tr6yuldf1jc2t7R1jd6+twlhS1qKhCGXXJYoJHrAWcBCsG0lGfFewjju+KvzOPZOKh8EtJBFzfDIMuMcpgVzqGxVbhEPcvEs7xzawB0ibcRSJJMt0Xe8bVbNmToAXiTUjVTRDo2982YOQxj4LgAqiVM8yI3BSIoFTwTLdjhWLCB2TIevlNCA+U046eSLDh7kywF4o8woAT9TfEynxlUp8N+/0CYzUvFeI/3m9GLwLJ+VBFAML6HSRFwsMIS4SwQMuGQWR5IRQyfNbMR0RSSjkuRUhWPMvL5L2Sc06q1k3p9X65SyOMqqgA3SELHSO6ugaNVALUfSIntEretOetBftXfuYtpa02cw++gPt8wed3Jdt</latexit>

log SW,Supply

<latexit sha1_base64="uqlR3a5JNKJQHRvHEBA+iGahQGY=">AAACBHicbVA9SwNBEN2LX/H8ilqmWQyChYQ7EbUMamEZ0XxAEsPeZpIs2ds7dufEcFxh41+xsVDE1h9h57/x8lFo4oOBx3szzMzzQikMOs63lVlYXFpeya7aa+sbm1u57Z2qCSLNocIDGei6xwxIoaCCAiXUQw3M9yTUvMHFyK/dgzYiULc4DKHls54SXcEZplI7l2/KoEdv7uLaYRPhAeNL8JnqJIlt2+1cwSk6Y9B54k5JgUxRbue+mp2ARz4o5JIZ03CdEFsx0yi4hMRuRgZCxgesB42UKuaDacXjJxK6nyod2g10WgrpWP09ETPfmKHvpZ0+w76Z9Ubif14jwu5ZKxYqjBAUnyzqRpJiQEeJ0I7QwFEOU8K4FumtlPeZZhzT3EYhuLMvz5PqUdE9KbrXx4XS+TSOLMmTPXJAXHJKSuSKlEmFcPJInskrebOerBfr3fqYtGas6cwu+QPr8wc0yJcp</latexit>

log SW,Demand

<latexit sha1_base64="mu3z6ZgS4pprsixNEZXJIZqCYeo=">AAAB9HicbVBNSwMxEJ2tX3X9qnr0EiyCp7Iroh6LXjxWtB/QriWbpm1oNlmTbKEs/R1ePCji1R/jzX9jtt2Dtj4YeLw3w8y8MOZMG8/7dgorq2vrG8VNd2t7Z3evtH/Q0DJRhNaJ5FK1QqwpZ4LWDTOctmJFcRRy2gxHN5nfHFOlmRQPZhLTIMIDwfqMYGOloMPlAN0/ps2p67rdUtmreDOgZeLnpAw5at3SV6cnSRJRYQjHWrd9LzZBipVhhNOp20k0jTEZ4QFtWypwRHWQzo6eohOr9FBfKlvCoJn6eyLFkdaTKLSdETZDvehl4n9eOzH9qyBlIk4MFWS+qJ9wZCTKEkA9pigxfGIJJorZWxEZYoWJsTllIfiLLy+TxlnFv6j4d+fl6nUeRxGO4BhOwYdLqMIt1KAOBJ7gGV7hzRk7L8678zFvLTj5zCH8gfP5A+MYkN4=</latexit>

log SW



Occupational Accounting < Structural Effect

§ Compare accounting counterfactual (ignoring own-account)

S j ,ACC
c “

ÿ

e

σe,RS
j
e,c

with model-based counterfactual S j ,MODEL
c

Proposition

Suppose
ř

e σe,Rhe,c ą σe,che,c . Then,

SManager,ACC
c ą SManager ,MODEL

c

SWage Worker,ACC
c ă SWageWorker ,MODEL

c

§ No own account Ñ no increase in labor supply
Back



Fixed Managerial Pool

§ Mass M of managers, each with human capital normalised to 1 (isomorphic
to A)

§ Human capital endowments as in baseline case

§ Occupational choice
§ Own account Ñ produce Z

§ Wage worker Ñ supply hpe, xq efficiency units



Occupational Choice (Fixed Managerial Pool)

<latexit sha1_base64="8yaoKCskarkczxuKjVJDmOoaVJQ=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbMLuRiyhv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVn3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDaz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveZcWrX5SrN3kcBTiGEzgDD66gCndQgwYwQHiGV3hzHpwX5935mLeuOPnMEfyB8/kD6DGNAg==</latexit>x
<latexit sha1_base64="A2JDwpdx7EMtsXCWpfa5rqtFP1M=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUREPRa9eKxgP6CNZbOdtGs3u2F3I5bQ/+DFgyJe/T/e/Ddu2h609cHA470ZZuaFCWfaeN63s7S8srq2Xtgobm5t7+yW9vYbWqaKYp1KLlUrJBo5E1g3zHBsJQpJHHJshsPr3G8+otJMijszSjCISV+wiFFirNR4um92sdgtlb2KN4G7SPwZKcMMtW7pq9OTNI1RGMqJ1m3fS0yQEWUY5TgudlKNCaFD0se2pYLEqINscu3YPbZKz42ksiWMO1F/T2Qk1noUh7YzJmag571c/M9rpya6DDImktSgoNNFUcpdI938dbfHFFLDR5YQqpi91aUDogg1NqA8BH/+5UXSOK345xX/9qxcvZrFUYBDOIIT8OECqnADNagDhQd4hld4c6Tz4rw7H9PWJWc2cwB/4Hz+APFqjrc=</latexit>

xW
e

<latexit sha1_base64="Ob696AF2GXL0Mn06KiYiXQXMS3c=">AAAB+HicbVBNS8NAEN3Urxo/GvXoJVgETyURUY9FLx6r2A9oQ9lsJ+3SzSbsTsQa+ku8eFDEqz/Fm//GpM1BWx8MPN6bYWaeHwuu0XG+jdLK6tr6RnnT3Nre2a1Ye/stHSWKQZNFIlIdn2oQXEITOQroxApo6Ato++Pr3G8/gNI8kvc4icEL6VDygDOKmdS3Kj2ER0zvABMlp6bZt6pOzZnBXiZuQaqkQKNvffUGEUtCkMgE1brrOjF6KVXImYCp2Us0xJSN6RC6GZU0BO2ls8On9nGmDOwgUllJtGfq74mUhlpPQj/rDCmO9KKXi/953QSDSy/lMk4QJJsvChJhY2TnKdgDroChmGSEMsWzW202oooyzLLKQ3AXX14mrdOae15zb8+q9asijjI5JEfkhLjkgtTJDWmQJmEkIc/klbwZT8aL8W58zFtLRjFzQP7A+PwBdiKS9A==</latexit>

Return

<latexit sha1_base64="S83+y4zOW9Zv/+j2IY+Pp+BnD54=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEVyURUZdFNy4r2Ae0IUymt+3QySTMTNQSAv6KGxeKuPU73Pk3TtMstPXAhcM5986de4KYM6Ud59sqLS2vrK6V1ysbm1vbO/buXktFiaTQpBGPZCcgCjgT0NRMc+jEEkgYcGgH4+up374HqVgk7vQkBi8kQ8EGjBJtJN8+6OVvpAFPIEsf8MgH/Jj5dtWpOTnwInELUkUFGr791etHNAlBaMqJUl3XibWXEqkZ5ZBVeomCmNAxGULXUEFCUF6ar87wsVH6eBBJU0LjXP09kZJQqUkYmM6Q6JGa96bif1430YNLL2UiTjQIOls0SDjWEZ5mgftMAtV8Ygihkpm/YjoiklBtEquYENz5kxdJ67Tmntfc27Nq/aqIo4wO0RE6QS66QHV0gxqoiShK0TN6RW/Wk/VivVsfs9aSVczsoz+wPn8ArDuV8Q==</latexit>

whex

<latexit sha1_base64="jYmeudCxt8SwT63jp4VHVIDT2z4=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Rj04jGCeWCyhtnZTjJk9sHMrBKW/Q8vHhTx6r9482+cbPagiQUNRVX39HR5seBK2/a3tbS8srq2Xtoob25t7+xW9vZbKkokwyaLRCQ7HlUoeIhNzbXATiyRBp7Atje+nvrtR5SKR+GdnsToBnQY8gFnVBvpoZe/kEr0s/Q+61eqds3OQRaJU5AqFGj0K189P2JJgKFmgirVdexYuymVmjOBWbmXKIwpG9Mhdg0NaYDKTfOdGTk2ik8GkTQVapKrvydSGig1CTzTGVA9UvPeVPzP6yZ6cOmmPIwTjSGbLRokguiITCMgPpfItJgYQpnk5q+EjaikTJugyiYEZ/7kRdI6rTnnNef2rFq/KuIowSEcwQk4cAF1uIEGNIGBhGd4hTfryXqx3q2PWeuSVcwcwB9Ynz9RQ5MM</latexit>

Z



Occupational Choice (Fixed Managerial Pool)

<latexit sha1_base64="8yaoKCskarkczxuKjVJDmOoaVJQ=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbMLuRiyhv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVn3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDaz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveZcWrX5SrN3kcBTiGEzgDD66gCndQgwYwQHiGV3hzHpwX5935mLeuOPnMEfyB8/kD6DGNAg==</latexit>x

<latexit sha1_base64="Ob696AF2GXL0Mn06KiYiXQXMS3c=">AAAB+HicbVBNS8NAEN3Urxo/GvXoJVgETyURUY9FLx6r2A9oQ9lsJ+3SzSbsTsQa+ku8eFDEqz/Fm//GpM1BWx8MPN6bYWaeHwuu0XG+jdLK6tr6RnnT3Nre2a1Ye/stHSWKQZNFIlIdn2oQXEITOQroxApo6Ato++Pr3G8/gNI8kvc4icEL6VDygDOKmdS3Kj2ER0zvABMlp6bZt6pOzZnBXiZuQaqkQKNvffUGEUtCkMgE1brrOjF6KVXImYCp2Us0xJSN6RC6GZU0BO2ls8On9nGmDOwgUllJtGfq74mUhlpPQj/rDCmO9KKXi/953QSDSy/lMk4QJJsvChJhY2TnKdgDroChmGSEMsWzW202oooyzLLKQ3AXX14mrdOae15zb8+q9asijjI5JEfkhLjkgtTJDWmQJmEkIc/klbwZT8aL8W58zFtLRjFzQP7A+PwBdiKS9A==</latexit>

Return
<latexit sha1_base64="S83+y4zOW9Zv/+j2IY+Pp+BnD54=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEVyURUZdFNy4r2Ae0IUymt+3QySTMTNQSAv6KGxeKuPU73Pk3TtMstPXAhcM5986de4KYM6Ud59sqLS2vrK6V1ysbm1vbO/buXktFiaTQpBGPZCcgCjgT0NRMc+jEEkgYcGgH4+up374HqVgk7vQkBi8kQ8EGjBJtJN8+6OVvpAFPIEsf8MgH/Jj5dtWpOTnwInELUkUFGr791etHNAlBaMqJUl3XibWXEqkZ5ZBVeomCmNAxGULXUEFCUF6ar87wsVH6eBBJU0LjXP09kZJQqUkYmM6Q6JGa96bif1430YNLL2UiTjQIOls0SDjWEZ5mgftMAtV8Ygihkpm/YjoiklBtEquYENz5kxdJ67Tmntfc27Nq/aqIo4wO0RE6QS66QHV0gxqoiShK0TN6RW/Wk/VivVsfs9aSVczsoz+wPn8ArDuV8Q==</latexit>

whex

<latexit sha1_base64="jYmeudCxt8SwT63jp4VHVIDT2z4=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Rj04jGCeWCyhtnZTjJk9sHMrBKW/Q8vHhTx6r9482+cbPagiQUNRVX39HR5seBK2/a3tbS8srq2Xtoob25t7+xW9vZbKkokwyaLRCQ7HlUoeIhNzbXATiyRBp7Atje+nvrtR5SKR+GdnsToBnQY8gFnVBvpoZe/kEr0s/Q+61eqds3OQRaJU5AqFGj0K189P2JJgKFmgirVdexYuymVmjOBWbmXKIwpG9Mhdg0NaYDKTfOdGTk2ik8GkTQVapKrvydSGig1CTzTGVA9UvPeVPzP6yZ6cOmmPIwTjSGbLRokguiITCMgPpfItJgYQpnk5q+EjaikTJugyiYEZ/7kRdI6rTnnNef2rFq/KuIowSEcwQk4cAF1uIEGNIGBhGd4hTfryXqx3q2PWeuSVcwcwB9Ynz9RQ5MM</latexit>

Z

<latexit sha1_base64="A2JDwpdx7EMtsXCWpfa5rqtFP1M=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUREPRa9eKxgP6CNZbOdtGs3u2F3I5bQ/+DFgyJe/T/e/Ddu2h609cHA470ZZuaFCWfaeN63s7S8srq2Xtgobm5t7+yW9vYbWqaKYp1KLlUrJBo5E1g3zHBsJQpJHHJshsPr3G8+otJMijszSjCISV+wiFFirNR4um92sdgtlb2KN4G7SPwZKcMMtW7pq9OTNI1RGMqJ1m3fS0yQEWUY5TgudlKNCaFD0se2pYLEqINscu3YPbZKz42ksiWMO1F/T2Qk1noUh7YzJmag571c/M9rpya6DDImktSgoNNFUcpdI938dbfHFFLDR5YQqpi91aUDogg1NqA8BH/+5UXSOK345xX/9qxcvZrFUYBDOIIT8OECqnADNagDhQd4hld4c6Tz4rw7H9PWJWc2cwB/4Hz+APFqjrc=</latexit>

xW
e



Occupational Shares

§ Aggregate occupational shares

SWage Workers “ gW

ˆ

w
`

˙

ÿ

e

σeh
α
e

SOwn Account “ 1´ gW

ˆ

w
`

˙

ÿ

e

σeh
α
e

§ Structural effect ‰ Occupational accounting if w changes



Labor Market Equilibrium (Fixed Managerial Pool)

<latexit sha1_base64="WUYnuTjahbsJSDnX3Bpwdf0ygNo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbTbt0sxt3N0oJ/RNePCji1b/jzX/jJs1BWx8MPN6bYWZeEHOmjet+O6WV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN5nfeaRKMynuzTSmfoRHgoWMYGOlbp/LUfo0qwyqNbfu5kDLxCtIDQo0B9Wv/lCSJKLCEI617nlubPwUK8MIp7NKP9E0xmSCR7RnqcAR1X6a3ztDJ1YZolAqW8KgXP09keJI62kU2M4Im7Fe9DLxP6+XmPDKT5mIE0MFmS8KE46MRNnzaMgUJYZPLcFEMXsrImOsMDE2oiwEb/HlZdI+q3sXde/uvNa4LuIowxEcwyl4cAkNuIUmtIAAh2d4hTfnwXlx3p2PeWvJKWYO4Q+czx/vjY/n</latexit>

log w

<latexit sha1_base64="uY4U0pMK1/b2nJpnGBC+SeoYJwc=">AAAB8nicbVBNS8NAEN34WeNX1aOXxSKIh5KIqMeiF48V7Ae0sWy2m3bpZjfsTpQS+jO8eFDEq7/Gm//GTZuDtj4YeLw3w8y8MBHcgOd9O0vLK6tr66UNd3Nre2e3vLffNCrVlDWoEkq3Q2KY4JI1gINg7UQzEoeCtcLRTe63Hpk2XMl7GCcsiMlA8ohTAlbqdIUaZE8PpxPX7ZUrXtWbAi8SvyAVVKDeK391+4qmMZNABTGm43sJBBnRwKlgE7ebGpYQOiID1rFUkpiZIJuePMHHVunjSGlbEvBU/T2RkdiYcRzazpjA0Mx7ufif10khugoyLpMUmKSzRVEqMCic/4/7XDMKYmwJoZrbWzEdEk0o2JTyEPz5lxdJ86zqX1T9u/NK7bqIo4QO0RE6QT66RDV0i+qogShS6Bm9ojcHnBfn3fmYtS45xcwB+gPn8wdF/JCX</latexit>

log w⇤

<latexit sha1_base64="RCCaoPbkZn8H7D8AoMdsioZ9es0=">AAACBHicbVDLSsNAFJ3UV42vqMtuBovgQkoioi6LblxWah/QxDKZTtqhkwczN2IIWbjxV9y4UMStH+HOvzFpu9DWAxcO59zLvfe4keAKTPNbKy0tr6yuldf1jc2t7R1jd6+twlhS1qKhCGXXJYoJHrAWcBCsG0lGfFewjju+KvzOPZOKh8EtJBFzfDIMuMcpgVzqGxVbhEPcvEs7xzawB0ibcRSJJMt0Xe8bVbNmToAXiTUjVTRDo2982YOQxj4LgAqiVM8yI3BSIoFTwTLdjhWLCB2TIevlNCA+U046eSLDh7kywF4o8woAT9TfEynxlUp8N+/0CYzUvFeI/3m9GLwLJ+VBFAML6HSRFwsMIS4SwQMuGQWR5IRQyfNbMR0RSSjkuRUhWPMvL5L2Sc06q1k3p9X65SyOMqqgA3SELHSO6ugaNVALUfSIntEretOetBftXfuYtpa02cw++gPt8wed3Jdt</latexit>

log SW,Supply

<latexit sha1_base64="uqlR3a5JNKJQHRvHEBA+iGahQGY=">AAACBHicbVA9SwNBEN2LX/H8ilqmWQyChYQ7EbUMamEZ0XxAEsPeZpIs2ds7dufEcFxh41+xsVDE1h9h57/x8lFo4oOBx3szzMzzQikMOs63lVlYXFpeya7aa+sbm1u57Z2qCSLNocIDGei6xwxIoaCCAiXUQw3M9yTUvMHFyK/dgzYiULc4DKHls54SXcEZplI7l2/KoEdv7uLaYRPhAeNL8JnqJIlt2+1cwSk6Y9B54k5JgUxRbue+mp2ARz4o5JIZ03CdEFsx0yi4hMRuRgZCxgesB42UKuaDacXjJxK6nyod2g10WgrpWP09ETPfmKHvpZ0+w76Z9Ubif14jwu5ZKxYqjBAUnyzqRpJiQEeJ0I7QwFEOU8K4FumtlPeZZhzT3EYhuLMvz5PqUdE9KbrXx4XS+TSOLMmTPXJAXHJKSuSKlEmFcPJInskrebOerBfr3fqYtGas6cwu+QPr8wc0yJcp</latexit>

log SW,Demand

<latexit sha1_base64="mu3z6ZgS4pprsixNEZXJIZqCYeo=">AAAB9HicbVBNSwMxEJ2tX3X9qnr0EiyCp7Iroh6LXjxWtB/QriWbpm1oNlmTbKEs/R1ePCji1R/jzX9jtt2Dtj4YeLw3w8y8MOZMG8/7dgorq2vrG8VNd2t7Z3evtH/Q0DJRhNaJ5FK1QqwpZ4LWDTOctmJFcRRy2gxHN5nfHFOlmRQPZhLTIMIDwfqMYGOloMPlAN0/ps2p67rdUtmreDOgZeLnpAw5at3SV6cnSRJRYQjHWrd9LzZBipVhhNOp20k0jTEZ4QFtWypwRHWQzo6eohOr9FBfKlvCoJn6eyLFkdaTKLSdETZDvehl4n9eOzH9qyBlIk4MFWS+qJ9wZCTKEkA9pigxfGIJJorZWxEZYoWJsTllIfiLLy+TxlnFv6j4d+fl6nUeRxGO4BhOwYdLqMIt1KAOBJ7gGV7hzRk7L8678zFvLTj5zCH8gfP5A+MYkN4=</latexit>

log SW



Labor Market Equilibrium (Fixed Managerial Pool)

<latexit sha1_base64="WUYnuTjahbsJSDnX3Bpwdf0ygNo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbTbt0sxt3N0oJ/RNePCji1b/jzX/jJs1BWx8MPN6bYWZeEHOmjet+O6WV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN5nfeaRKMynuzTSmfoRHgoWMYGOlbp/LUfo0qwyqNbfu5kDLxCtIDQo0B9Wv/lCSJKLCEI617nlubPwUK8MIp7NKP9E0xmSCR7RnqcAR1X6a3ztDJ1YZolAqW8KgXP09keJI62kU2M4Im7Fe9DLxP6+XmPDKT5mIE0MFmS8KE46MRNnzaMgUJYZPLcFEMXsrImOsMDE2oiwEb/HlZdI+q3sXde/uvNa4LuIowxEcwyl4cAkNuIUmtIAAh2d4hTfnwXlx3p2PeWvJKWYO4Q+czx/vjY/n</latexit>

log w

<latexit sha1_base64="uY4U0pMK1/b2nJpnGBC+SeoYJwc=">AAAB8nicbVBNS8NAEN34WeNX1aOXxSKIh5KIqMeiF48V7Ae0sWy2m3bpZjfsTpQS+jO8eFDEq7/Gm//GTZuDtj4YeLw3w8y8MBHcgOd9O0vLK6tr66UNd3Nre2e3vLffNCrVlDWoEkq3Q2KY4JI1gINg7UQzEoeCtcLRTe63Hpk2XMl7GCcsiMlA8ohTAlbqdIUaZE8PpxPX7ZUrXtWbAi8SvyAVVKDeK391+4qmMZNABTGm43sJBBnRwKlgE7ebGpYQOiID1rFUkpiZIJuePMHHVunjSGlbEvBU/T2RkdiYcRzazpjA0Mx7ufif10khugoyLpMUmKSzRVEqMCic/4/7XDMKYmwJoZrbWzEdEk0o2JTyEPz5lxdJ86zqX1T9u/NK7bqIo4QO0RE6QT66RDV0i+qogShS6Bm9ojcHnBfn3fmYtS45xcwB+gPn8wdF/JCX</latexit>

log w⇤

<latexit sha1_base64="RCCaoPbkZn8H7D8AoMdsioZ9es0=">AAACBHicbVDLSsNAFJ3UV42vqMtuBovgQkoioi6LblxWah/QxDKZTtqhkwczN2IIWbjxV9y4UMStH+HOvzFpu9DWAxcO59zLvfe4keAKTPNbKy0tr6yuldf1jc2t7R1jd6+twlhS1qKhCGXXJYoJHrAWcBCsG0lGfFewjju+KvzOPZOKh8EtJBFzfDIMuMcpgVzqGxVbhEPcvEs7xzawB0ibcRSJJMt0Xe8bVbNmToAXiTUjVTRDo2982YOQxj4LgAqiVM8yI3BSIoFTwTLdjhWLCB2TIevlNCA+U046eSLDh7kywF4o8woAT9TfEynxlUp8N+/0CYzUvFeI/3m9GLwLJ+VBFAML6HSRFwsMIS4SwQMuGQWR5IRQyfNbMR0RSSjkuRUhWPMvL5L2Sc06q1k3p9X65SyOMqqgA3SELHSO6ugaNVALUfSIntEretOetBftXfuYtpa02cw++gPt8wed3Jdt</latexit>

log SW,Supply

<latexit sha1_base64="uqlR3a5JNKJQHRvHEBA+iGahQGY=">AAACBHicbVA9SwNBEN2LX/H8ilqmWQyChYQ7EbUMamEZ0XxAEsPeZpIs2ds7dufEcFxh41+xsVDE1h9h57/x8lFo4oOBx3szzMzzQikMOs63lVlYXFpeya7aa+sbm1u57Z2qCSLNocIDGei6xwxIoaCCAiXUQw3M9yTUvMHFyK/dgzYiULc4DKHls54SXcEZplI7l2/KoEdv7uLaYRPhAeNL8JnqJIlt2+1cwSk6Y9B54k5JgUxRbue+mp2ARz4o5JIZ03CdEFsx0yi4hMRuRgZCxgesB42UKuaDacXjJxK6nyod2g10WgrpWP09ETPfmKHvpZ0+w76Z9Ubif14jwu5ZKxYqjBAUnyzqRpJiQEeJ0I7QwFEOU8K4FumtlPeZZhzT3EYhuLMvz5PqUdE9KbrXx4XS+TSOLMmTPXJAXHJKSuSKlEmFcPJInskrebOerBfr3fqYtGas6cwu+QPr8wc0yJcp</latexit>

log SW,Demand

<latexit sha1_base64="mu3z6ZgS4pprsixNEZXJIZqCYeo=">AAAB9HicbVBNSwMxEJ2tX3X9qnr0EiyCp7Iroh6LXjxWtB/QriWbpm1oNlmTbKEs/R1ePCji1R/jzX9jtt2Dtj4YeLw3w8y8MOZMG8/7dgorq2vrG8VNd2t7Z3evtH/Q0DJRhNaJ5FK1QqwpZ4LWDTOctmJFcRRy2gxHN5nfHFOlmRQPZhLTIMIDwfqMYGOloMPlAN0/ps2p67rdUtmreDOgZeLnpAw5at3SV6cnSRJRYQjHWrd9LzZBipVhhNOp20k0jTEZ4QFtWypwRHWQzo6eohOr9FBfKlvCoJn6eyLFkdaTKLSdETZDvehl4n9eOzH9qyBlIk4MFWS+qJ9wZCTKEkA9pigxfGIJJorZWxEZYoWJsTllIfiLLy+TxlnFv6j4d+fl6nUeRxGO4BhOwYdLqMIt1KAOBJ7gGV7hzRk7L8678zFvLTj5zCH8gfP5A+MYkN4=</latexit>

log SW

More Workers 



Occupational Accounting < Structural Effect

§ Compare accounting counterfactual

S j ,ACC
c “

ÿ

e

σe,RS
j
e,c

with model-based counterfactual S j ,MODEL
c

Proposition

Suppose
ř

e σe,Rhe,c ą σe,che,c . Then,

SWage Worker,ACC
c ą SWageWorker ,MODEL

c

SOwn Account,ACC
c ă SOwnAccountMODEL

c

§ Fixed managerial pool Ñ no increase in labor demand
Back



Accounting for Cohort Effects

§ Cohort-level dataset on occupational shares

§ Separately by income group, estimate for cohort c , in country i , year t and
occupation j

S j
c,i ,t “ α` βt ` γi ` δi ,c ` ζ

1Xc,i ,t ` εc,i ,t

where ζ 1Xc,i ,t “ ζ1pa´ 50q2 ` ζ2pa´ 50q3 and a “ t ´ c

§ Display estimated cohort effects Back



Cohort Effects - Managers
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Related Literature

§ Development and the Organization of Production: Gollin (2007),
Guner et al (2008), Restuccia and Rogerson (2008), Buera et al (2015),
Poschke (2013, 2018, 2022), Hjort et al (2022)

§ Human Capital and Structural Transformation: Caselli and Coleman
(2001), Galor (2005), Herrendorf and Schoellman (2018), Buera et al
(2022), Porzio et al (2022)

§ Human Capital and Development Accounting: Hall and Jones (1999),
Caselli (2005), Jones (2014), Hendricks and Schoellman (2018, 2022),
Rossi (2022)

Back



Related Literature

§ Development and the Organization of Production: Gollin (2007),
Guner et al (2008), Restuccia and Rogerson (2008), Buera et al (2015),
Poschke (2013, 2018, 2022), Hjort et al (2022)

§ Mostly on frictions and technological change

§ This project Ñ the role of skills

§ Human Capital and Structural Transformation: Caselli and Coleman
(2001), Galor (2005), Herrendorf and Schoellman (2018), Buera et al
(2022), Porzio et al (2022)

§ Human Capital and Development Accounting: Hall and Jones (1999),
Caselli (2005), Jones (2014), Hendricks and Schoellman (2018, 2022),
Rossi (2022)

Back



Related Literature

§ Development and the Organization of Production: Gollin (2007),
Guner et al (2008), Restuccia and Rogerson (2008), Buera et al (2015),
Poschke (2013, 2018, 2022), Hjort et al (2022)

§ Human Capital and Structural Transformation: Caselli and Coleman
(2001), Galor (2005), Herrendorf and Schoellman (2018), Buera et al
(2022), Porzio et al (2022)

§ Emphasizes cross-sector differences in skill intensity

§ This project Ñ skills and occupational structure (within sectors)

§ Human Capital and Development Accounting: Hall and Jones (1999),
Caselli (2005), Jones (2014), Hendricks and Schoellman (2018, 2022),
Rossi (2022)

Back



Related Literature

§ Development and the Organization of Production: Gollin (2007),
Guner et al (2008), Restuccia and Rogerson (2008), Buera et al (2015),
Poschke (2013, 2018, 2022), Hjort et al (2022)

§ Human Capital and Structural Transformation: Caselli and Coleman
(2001), Galor (2005), Herrendorf and Schoellman (2018), Buera et al
(2022), Porzio et al (2022)

§ Human Capital and Development Accounting: Hall and Jones (1999),
Caselli (2005), Jones (2014), Hendricks and Schoellman (2018, 2022),
Rossi (2022)

§ Relies on wages to discipline productivities

§ This project Ñ skill-based sorting into wage employment
Back



Occupational Choice - Low Education Group

<latexit sha1_base64="8yaoKCskarkczxuKjVJDmOoaVJQ=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbMLuRiyhv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVn3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDaz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveZcWrX5SrN3kcBTiGEzgDD66gCndQgwYwQHiGV3hzHpwX5935mLeuOPnMEfyB8/kD6DGNAg==</latexit>x

<latexit sha1_base64="4LEvX3CFcvJIBDwj85z91L+gc3M=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXsquiHosevFYwX5Au5Rsmm1js8mSZMWy9D948aCIV/+PN/+N2XYP2vpg4PHeDDPzgpgzbVz32ymsrK6tbxQ3S1vbO7t75f2DlpaJIrRJJJeqE2BNORO0aZjhtBMriqOA03Ywvsn89iNVmklxbyYx9SM8FCxkBBsrtcLq02mp1C9X3Jo7A1omXk4qkKPRL3/1BpIkERWGcKx113Nj46dYGUY4nZZ6iaYxJmM8pF1LBY6o9tPZtVN0YpUBCqWyJQyaqb8nUhxpPYkC2xlhM9KLXib+53UTE175KRNxYqgg80VhwpGRKHsdDZiixPCJJZgoZm9FZIQVJsYGlIXgLb68TFpnNe+i5t2dV+rXeRxFOIJjqIIHl1CHW2hAEwg8wDO8wpsjnRfn3fmYtxacfOYQ/sD5/AHY5Y3/</latexit>

f(x)

<latexit sha1_base64="wS5h6EVezkb0xDA7SkL9m2q1nuo=">AAAB7XicbVBNSwMxEM3Wr1q/qh69BIvgqeyKqMeiFy9CBfsB7Vqy6Wwbm02WJCuWpf/BiwdFvPp/vPlvzLZ70NYHA4/3ZpiZF8ScaeO6305haXllda24XtrY3NreKe/uNbVMFIUGlVyqdkA0cCagYZjh0I4VkCjg0ApGV5nfegSlmRR3ZhyDH5GBYCGjxFip+XR/04NSr1xxq+4UeJF4OamgHPVe+avblzSJQBjKidYdz42NnxJlGOUwKXUTDTGhIzKAjqWCRKD9dHrtBB9ZpY9DqWwJg6fq74mURFqPo8B2RsQM9byXif95ncSEF37KRJwYEHS2KEw4NhJnr+M+U0ANH1tCqGL2VkyHRBFqbEBZCN78y4ukeVL1zqre7WmldpnHUUQH6BAdIw+doxq6RnXUQBQ9oGf0it4c6bw4787HrLXg5DP76A+czx/iJI6t</latexit>

xM
e

<latexit sha1_base64="A2JDwpdx7EMtsXCWpfa5rqtFP1M=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUREPRa9eKxgP6CNZbOdtGs3u2F3I5bQ/+DFgyJe/T/e/Ddu2h609cHA470ZZuaFCWfaeN63s7S8srq2Xtgobm5t7+yW9vYbWqaKYp1KLlUrJBo5E1g3zHBsJQpJHHJshsPr3G8+otJMijszSjCISV+wiFFirNR4um92sdgtlb2KN4G7SPwZKcMMtW7pq9OTNI1RGMqJ1m3fS0yQEWUY5TgudlKNCaFD0se2pYLEqINscu3YPbZKz42ksiWMO1F/T2Qk1noUh7YzJmag571c/M9rpya6DDImktSgoNNFUcpdI938dbfHFFLDR5YQqpi91aUDogg1NqA8BH/+5UXSOK345xX/9qxcvZrFUYBDOIIT8OECqnADNagDhQd4hld4c6Tz4rw7H9PWJWc2cwB/4Hz+APFqjrc=</latexit>

xW
e

Managers
Wage
Workers

Own
Account



Occupational Choice - High Education Group

<latexit sha1_base64="8yaoKCskarkczxuKjVJDmOoaVJQ=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbMLuRiyhv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVn3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDaz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveZcWrX5SrN3kcBTiGEzgDD66gCndQgwYwQHiGV3hzHpwX5935mLeuOPnMEfyB8/kD6DGNAg==</latexit>x
<latexit sha1_base64="wS5h6EVezkb0xDA7SkL9m2q1nuo=">AAAB7XicbVBNSwMxEM3Wr1q/qh69BIvgqeyKqMeiFy9CBfsB7Vqy6Wwbm02WJCuWpf/BiwdFvPp/vPlvzLZ70NYHA4/3ZpiZF8ScaeO6305haXllda24XtrY3NreKe/uNbVMFIUGlVyqdkA0cCagYZjh0I4VkCjg0ApGV5nfegSlmRR3ZhyDH5GBYCGjxFip+XR/04NSr1xxq+4UeJF4OamgHPVe+avblzSJQBjKidYdz42NnxJlGOUwKXUTDTGhIzKAjqWCRKD9dHrtBB9ZpY9DqWwJg6fq74mURFqPo8B2RsQM9byXif95ncSEF37KRJwYEHS2KEw4NhJnr+M+U0ANH1tCqGL2VkyHRBFqbEBZCN78y4ukeVL1zqre7WmldpnHUUQH6BAdIw+doxq6RnXUQBQ9oGf0it4c6bw4787HrLXg5DP76A+czx/iJI6t</latexit>
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<latexit sha1_base64="A2JDwpdx7EMtsXCWpfa5rqtFP1M=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUREPRa9eKxgP6CNZbOdtGs3u2F3I5bQ/+DFgyJe/T/e/Ddu2h609cHA470ZZuaFCWfaeN63s7S8srq2Xtgobm5t7+yW9vYbWqaKYp1KLlUrJBo5E1g3zHBsJQpJHHJshsPr3G8+otJMijszSjCISV+wiFFirNR4um92sdgtlb2KN4G7SPwZKcMMtW7pq9OTNI1RGMqJ1m3fS0yQEWUY5TgudlKNCaFD0se2pYLEqINscu3YPbZKz42ksiWMO1F/T2Qk1noUh7YzJmag571c/M9rpya6DDImktSgoNNFUcpdI938dbfHFFLDR5YQqpi91aUDogg1NqA8BH/+5UXSOK345xX/9qxcvZrFUYBDOIIT8OECqnADNagDhQd4hld4c6Tz4rw7H9PWJWc2cwB/4Hz+APFqjrc=</latexit>
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e

<latexit sha1_base64="4LEvX3CFcvJIBDwj85z91L+gc3M=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXsquiHosevFYwX5Au5Rsmm1js8mSZMWy9D948aCIV/+PN/+N2XYP2vpg4PHeDDPzgpgzbVz32ymsrK6tbxQ3S1vbO7t75f2DlpaJIrRJJJeqE2BNORO0aZjhtBMriqOA03Ywvsn89iNVmklxbyYx9SM8FCxkBBsrtcLq02mp1C9X3Jo7A1omXk4qkKPRL3/1BpIkERWGcKx113Nj46dYGUY4nZZ6iaYxJmM8pF1LBY6o9tPZtVN0YpUBCqWyJQyaqb8nUhxpPYkC2xlhM9KLXib+53UTE175KRNxYqgg80VhwpGRKHsdDZiixPCJJZgoZm9FZIQVJsYGlIXgLb68TFpnNe+i5t2dV+rXeRxFOIJjqIIHl1CHW2hAEwg8wDO8wpsjnRfn3fmYtxacfOYQ/sD5/AHY5Y3/</latexit>

f(x)

Managers
Wage
Workers

Own
Account

Back



Occupational Shares in General Equilibrium

§ Occupational shares by education

SManagers
e “ g

ˆ

A{Z
`

˙

hαe

SWage Workers
e “ λg

ˆ

A{Z
`

˙

hαe

SOwn Account
e “ 1´ p1` λq g

ˆ

A{Z
`

˙

hαe

were λ “ λpα, γq is a constant

§ Ò A{Z Ñ Ò wage employment across all edu groups
Back



Fixing Edu Shares

§ Consider accounting counterfactual

S j ,ACC
c “

ÿ

e

σe,cS
j
e,R

§ Assume α, γ, theuEe“1 common across countries

Proposition

S j ,ACC
c “ S j ,MODEL

c for each occupation j if AR{ZR “ AP{ZP .

Ñ Occupational transformation by education group captures effects of uneven
tech change

Back



Development Accounting

§ πe “ average earnings of wage employed in edu group e

πe “
SW
e

SW
e ` SM

e

wheE rx |x̄
e
W ď x ď x̄eM s`

`
SM
e

SW
e ` SM

e

Λh
1

1´γ
e E rx

1
1´γ |x ě x̄eM s



Development Accounting

§ πe “ average earnings of wage employed in edu group e

πe “
SW
e

SW
e ` SM

e
loooomoooon

Constant

wheE rx |x̄
e
W ď x ď x̄eM s`

`
SM
e

SW
e ` SM

e
loooomoooon

Constant

Λh
1

1´γ
e E rx

1
1´γ |x ě x̄eM s

§ Worker and managerial shares scale up proportionally across edu groups



Development Accounting

§ πe “ average earnings of wage employed in edu group e

π̄e “
SW
e

SW
e ` SM

e

w heE rx |x̄
e
W ď x ď x̄eM s

loooooooooooomoooooooooooon

Constant

`

`
SM
e

SW
e ` SM

e

Λ h
1

1´γ
e E rx

1
1´γ |x ě x̄eM s

loooooooooooomoooooooooooon

Constant

§ Higher he Ñ lower thresholds x̄eW and x̄eM Ñ lower average x conditional
on wage employment
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Cross-Sector Returns to Schooling
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Two Special Cases

1. No own account option (Z “ 0)
Ñ Ò w counteracts increase in labor demand Show

2. Fixed pool of managers
Ñ Ó w counteracts increase in labor supply Show



Occupational Accounting over Time

Does schooling account for changes in occupational shares over time?



Occupational Accounting - Brazil
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Occupational Accounting Over Time - All Countries
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Occupational Structure by Cohort

Which cohorts drive changes in the occupational structure?



Wage Employment by Cohort - Brazil 2010
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Wage Employment by Cohort - All Countries
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Occupational Structure Accounting - Cohort Effects
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Occupational Structure Accounting - Cohort Effects
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Cohort Effects & Schooling - All Countries
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1. Regression with Trends across Cohorts

§ Estimate for cohort c , in country i , year t and occupation j

S j
c,i ,t “ α` βYrsSchc,i ` γt ` δi ` θ1

i c ` θ
2
i c

2 ` ζ 1Xc,i ,t ` εc,i ,t

§ Cohort-level trends Ñ slow-moving factors affecting schooling and
occupational choices

§ Xc,i ,t includes controls for age

§ Restriction: age effects flat around 50 (robust to alternatives)



Results

Own Wage
Account Workers Managers

Years of Schooling ´0.035˚˚˚ 0.028˚˚˚ 0.007˚˚˚

p0.001q p0.001q p0.001q
N 8155 8155 8155
Age Controls Yes Yes Yes
Country ˆ Year FE Yes Yes Yes
Country ˆ Cohort Trends Yes Yes Yes

§ ∆ Years of schooling « 8 between and High-Income and Low-Income

Ñ own account Ó 28%, wage workers Ò 22%, managers Ò 6% in low-income when closing
schooling gap

Back



2. Evidence from INPRES

§ INPRES Ñ primary school construction program in Indonesia (1974-1978)

§ As in Duflo (2001), exploit variation in

§ Intensity of program by district

§ Exposure across cohorts (only young enough fully treated)

§ We estimate for individual i in cohort c and district d

yi ,c,d “ αc ` ηd `
1977
ÿ

k“1950

δkTd1 pk “ cq ` εi ,c,d

where Td = number of built schools per pupil in district d



Indonesia - Schooling Results
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Indonesia - Employment Results
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Indonesia - Employment Results
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Educational Profiles - Managers
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Educational Profiles - Wage Employed
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Educational Profiles - Own Account
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Education Distribution across Countries
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Occupational Shares in Partial Equilibrium

§ Aggregate occupational shares

SManagers “ gM

ˆ

w
´

˙

ÿ

e

σeh
α
e

SWage Workers “ gW

ˆ

w
`

˙

ÿ

e

σeh
α
e

SOwn Account “ 1´
„

gM

ˆ

w
´

˙

` gW

ˆ

w
`

˙

ÿ

e

σeh
α
e

§ Occupational Accounting Ñ changes distribution of σe keeping w fixed

§ Structural effect ‰ Occupational accounting if w changes



Labor Market Equilibrium
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log SW,Supply

<latexit sha1_base64="uqlR3a5JNKJQHRvHEBA+iGahQGY=">AAACBHicbVA9SwNBEN2LX/H8ilqmWQyChYQ7EbUMamEZ0XxAEsPeZpIs2ds7dufEcFxh41+xsVDE1h9h57/x8lFo4oOBx3szzMzzQikMOs63lVlYXFpeya7aa+sbm1u57Z2qCSLNocIDGei6xwxIoaCCAiXUQw3M9yTUvMHFyK/dgzYiULc4DKHls54SXcEZplI7l2/KoEdv7uLaYRPhAeNL8JnqJIlt2+1cwSk6Y9B54k5JgUxRbue+mp2ARz4o5JIZ03CdEFsx0yi4hMRuRgZCxgesB42UKuaDacXjJxK6nyod2g10WgrpWP09ETPfmKHvpZ0+w76Z9Ubif14jwu5ZKxYqjBAUnyzqRpJiQEeJ0I7QwFEOU8K4FumtlPeZZhzT3EYhuLMvz5PqUdE9KbrXx4XS+TSOLMmTPXJAXHJKSuSKlEmFcPJInskrebOerBfr3fqYtGas6cwu+QPr8wc0yJcp</latexit>

log SW,Demand

<latexit sha1_base64="mu3z6ZgS4pprsixNEZXJIZqCYeo=">AAAB9HicbVBNSwMxEJ2tX3X9qnr0EiyCp7Iroh6LXjxWtB/QriWbpm1oNlmTbKEs/R1ePCji1R/jzX9jtt2Dtj4YeLw3w8y8MOZMG8/7dgorq2vrG8VNd2t7Z3evtH/Q0DJRhNaJ5FK1QqwpZ4LWDTOctmJFcRRy2gxHN5nfHFOlmRQPZhLTIMIDwfqMYGOloMPlAN0/ps2p67rdUtmreDOgZeLnpAw5at3SV6cnSRJRYQjHWrd9LzZBipVhhNOp20k0jTEZ4QFtWypwRHWQzo6eohOr9FBfKlvCoJn6eyLFkdaTKLSdETZDvehl4n9eOzH9qyBlIk4MFWS+qJ9wZCTKEkA9pigxfGIJJorZWxEZYoWJsTllIfiLLy+TxlnFv6j4d+fl6nUeRxGO4BhOwYdLqMIt1KAOBJ7gGV7hzRk7L8678zFvLTj5zCH8gfP5A+MYkN4=</latexit>

log SW

More Managers 
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Occupational Accounting = Structural Effect

§ Consider change in educational shares to σe,R

§ Compare accounting counterfactual Fixing Edu Shares

S j ,ACC
c “

ÿ

e

σe,RS
j
e,c

with model-based counterfactual S j ,MODEL
c

Proposition

S j ,ACC
c “ S j ,MODEL

c for each occupation j .

Ñ More educated workforce creates both supply and demand for wage labour
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