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People with disabilities in Australia

» In 2022, 5.5 million Australians (21.4% of the population)
reported a disability, up from 4.4 million (18%) in 2018.
(Australian Bureau of Statistics, 2024)

25%
23%

21%

People with a Long-term Health Condition,
Impairment or Disability (%)

Figure: Share of the working-age population with a long-term
health condition, impairment or disability (HILDA)
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This paper

1. Estimates life-cycle profiles of labour productivity by
education level and disability status

» Using household survey data (HILDA)
» Modeling heterogeneous labour inputs

2. Quantifies economic costs of disability

» Using a structural model in which experience is accumulated
endogenously through learning by doing
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Main Results

1. Productivity gap associated with disability:
» primarily lower labour efficiency

2. The experience component:
» plays an increasing role over age

3. Removing the experience component (switching off learning
by doing):

» substantial loss in lifetime labour earnings, income and
consumption
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Part I: Empirical Analysis



Data

» The Household, Income and Labour Dynamics in Australia
(HILDA): waves 1-24, 2001-2024

> Concept of disability:

1. Non-disabled: no long-term health condition, impairment or
disability, or a condition that does not limit work (limitation
indicator 0)

2. Disabled: long-term condition that limits the type or amount
of work.

» Moderate: limitation indicator between 1-5
P Severe: limitation indicator between 6-10, or cannot work at
all

» Concept of (work) experience: the total number of years an
individual has been engaged in employment

» Other definitions:

1. Education: non-university or university
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Methodology

» Following Kim & Rhee (2022), we assume workers contribute
two distinctive inputs:

1. Pure labour: physical effort
2. Pure experience: human capital accumulated through labour
market participation

» The hourly wage rate, w, is used as a proxy for productivity.

> The wage equation can be written as

Labour component Experience component

W(.ja di57 e) = RL ) AL(.ja dIS) + RE ' )\E(,j7 dIS) : g(e)

(1)

where j, dis, e, R, A and g(e) represent age, disability status,
work experience, price, efficiency unit and a function of
non-linear accumulated experience function.
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Methodology

» Wages vary by education in the model. Equation (1) can be

further rewritten as
w(j, dis, e, edu) = R - A\L(J, dis, edu)

Ae(j,dis,ed
X [14 Mg - JEEG=e - g(e)],

where Mg = Reg /Ry is the relative price of E to L.

» Finally, we estimate the log-wage transformation of (2):
In(wit) = d: + In ¢ (disie, eduir)

+ [Aro(eduir) + A1 (edui)jie + AL,Q(edUit)j;?t]

d)E(diSit, edu;t)

I
+in (bL(diS,'t, edu,-t)

14 Mg,

(2)

X exp (/\E/L,o(eduit) + ey (edui)jie + /\E/L,z(eduit)j,%)

x (eir + mes + ’726‘,'3t + ’73635) + BXit + €ir

(3)
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Methodology

» Combining the estimated

1. Efficiency schedules S\L and S\E
2. Accumulated experience g(e)
3. Relative price Mg

4. Other regressors Z,

total productivity can be decomposed into two components,
the labour component and the experience component.

» Equation (2) can be expressed as
Wit (J, dis, e, edu) = 2 - Ry, - AL (j, dis, edu)

) A Ne(dis,edu) A
[L+Ne X, dis,edu) gle),  (4)
where 2;; - R’Lt . S\L(j, dis, edu) is denoted as the base wage or
the labour component, and 2;; - R, - Ae(J, dis, edu) - g(e) is
defined as the experience component.
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|dentification
> Wages are observed only for employed workers, leading to
selection bias when estimating Equation (3).

> Two-stage estimation procedure proposed by Heckman
(1979):
1. First stage:
Probability(emp;; = 1| X, Zit) = N Xit, Zit), (5)

where Z is the instrument.

2. Second stage: Obtain the inverse Mills ratio and include it in
Equation (3).

> We use the one-year lagged weekly time spent on household
errands as the instrument:

1. Relevance: Wald test and partial F statistic in the selection
equation
2. Exclusion: reduced-form falsification diagnostic
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First stage regression results

Variable Coefficient Effect on the Probability

Average Marginal Effect Marginal Effect at the Mean

Disability Status

Moderately Disabled -0.3340%** (0.0177)  -0.1055 (0.0055) -0.1313 (0.0070)

Severely Disabled -0.9718%** (0.0232)  -0.3069 (0.0071) -0.3676 (0.0076)
Instrument

Lagged Household Errands  -0.0228*** (0.0012) -0.0072 (0.0004) -0.0087 (0.0005)
Sample Size 168,515 McFadden Pseudo R? 0.1414

» Moderate (severe) disability is associated with a 10.55 (30.69)
percentage point lower probability.

» Significance levels are denoted as follows:
% xp < 0.001, % % p < 0.01,%p < 0.05.
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Second stage regression results

Labour Disability
Non-university Non-university
AL 0.0070 (0.0046) In¢L(MD,LE) -0.1419%* (0.0447)
AL2 0.0000 (0.0001) In¢L(SD, LE) -0.1763* (0.0724)
University University
ALo 0.1884%%* (0.0321) In¢L(MD, HE) -0.1127 (0.0586)
Az 0.0206%** (0.0050) In¢L(SD, HE) -0.1846* (0.0893)
- *
AL2 0.0002 (0.0001) A lated Experience
Experience T 0.0496 (0.0512)
Non-university Y2 -0.0030 (0.0027)
PR} -0.0474% (0.0223) 73 0.0001 (0.0001)
N %
Ap.2 0.0010 (0.0004) Relative Efficiency of E to L
University
AE,0 -0.6294** (0.2145)  Non-university
Ama 0.0288 (0.0262)  #5(MD,LE)/$1(MD, LE) 12114%%% (0.1528)
B2 -0.0025%** (0.0006) $5(SD,LE)/¢L(SD, LE) 0.8118** (0.2555)
N i University
Inverse Mills Ratio é5(MD, HE)/$,(MD, HE) 118474 (0.2811)
0.0674  (0.0544) $5(SD, HE)/$1(SD, HE) 1.0376%* (0.4002)
Sample Size 108,702 Weighted R? 0.2708

» Moderate and severe disabilities reduce labour efficiency by
11.9% and 16.5% on average. Severe disability also reduces

experience efficiency (by 32.0% for non-university workers). e



Life-cycle profiles of efficiencies: Non-university cohort
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Figure: Life-cycle patterns of labour [A;] and experience [Ag] efficiencies
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Accumulated Experience
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Figure: Cumulative experience function [g(e)]
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Life-cycle profiles of effective experience: Non-university

cohort
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life-cycle profiles of predicted productivity : Non-university

cohort
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Part Il: Structural Analysis



Stochastic Overlapping Generations Model

» Disability type: ep € {ND,MD,SD}
(Non-disabled, Moderately disabled, Severely disabled)

» Education type: eg € {NU,U}
(Non-university, University)

» Labour productivity shock: 7, € {Low, IMid; NHigh}, With
transition probability matrix 7,(n,j+1]72,j)

» Endogenous experience: x;, accumulated through learning by
doing

» Calibration:
1. Australian tax and transfer system (progressive tax, age
pension, disability support pension)
2. Learning-by-doing technology disciplined by the estimated
experience component
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Endogenous experience: learning by doing

» In the model, experience X; is a state variable accumulated
endogenously from weekly hours worked h;:

g1 = (1= 605 +min {1, (%)"} (6)

full-time work adds at most one FTE year per period; experience
depreciates at rate d,

» Experience raises hourly productivity through the bounded learning
function

g5D75E(Xj) =1 + “{X(ED“EE) (1 - e—9ij) (7)

> Labour income: 7)(Z}) &.cp,cr 8ep,ce (X) (1 = [j) W

> ky(ep,cE): calibrated to the estimated experience premium of each
group; hours today raise productivity tomorrow
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Household problem

Vilxj) = _max {“(Cfv i jep.ee - Lo<n))+

ijlj’aj+1

8lurm X meligualies) - Vil (9

Nz,j+1

(1~ 45:0)5(3) }

subject to

Taxable income (y;)

aj41 = raj + N2 € cper Bep,ee (Xj) (L — )w +pension . s

Market income(yj"’)
+ dsp;_j» — tax(y;) + beq; + a; — (1 + 7c)¢

and the experience accumulation rule.
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Calibration

Parameter description Parameter value Source,/Target Parameter deseription Parameter value Source/ Target
Demagraphics and Preferences Initial distributions
Number of periods .- Education CE = {0.81,0.19) HILDA
Retirement. age Disability {0.92,005,003) HILDA
Population grovth rate ABS Assets HILDA
Survival rates ABS 20152017 Life Tables Joint distributions HILDA
Relative risk aversion Life-cycle labour supply Taz and transfer
Weight of consumption Life-cyele labour supply Consumption tax
Discount factor Standard value Income tax: curvature “Tran and Zakariyya (2022)
Technalogy and Markel Structure Tncome taxc scaling A= 05962
Capital share of ontput Tran and Woodland (2014) Government expenditure share GJY = 0229 VP WEO
GDP per capita growth rato Kudma et al. (2022) Government bond share B/Y =018 TMF WEO
Depreciation rate Tran and Woodland (2011) Tncome test taper rate. Sorvices Australia (2018 rates)
Total factor productivity Tran and Woodland (2011) Assets test taper rate Services Australia (2018 rates
Tnterest rato Standard SOE calibration Masimum pension {in model unit) P =0.0421 Services Australia (2018 rates
Tawer incame threshold {in model i) g = 0.0087 Services Australia (2018 rates)
6= 05 e Nardi (2004) Tawer assets threshold {in model unit) @ = 0.5013 ervices Australia (2018 rates

)
)
)
)
)
)
Services Australia (2018 rates)
)
)
)
)
)

Tegree of huxury G2=116 e Nardi (2004) Hours threshald h Services Australia (2018 rates

Endowments and Learning by Doing DSP income test taper rate
Deterministic labour productivity (labour-only) Empirical analysis DSP assets test taper rate Services Australia (2018 rates
Shack: persistence THILDA wage residuals Maximum DSP (in model unit) 4™ = 0.0063 Services Australia (2018 rates
Shack: innovation veriance TMILDA wage residuals ISP lower income threshold ervices Australia (2018 rates)
Shack: realised productivi Tanchen discretisation of the estimated process DSP lower assets threshold Services Australia (2018 rates)
Wage rate - DSP hours threshold Services Australia (2018 rates
Labour force participation cost Life-cycle labour supply DSP schedule multiplier DSP recipient ratio
Work-hour disutility multipliers Life-cycle labour hours DSP eligible disability state Assumed medical test

Work-cost knots {ages 22, 13, 61)
evere-disabi

Life-cycle employment and hours
P recipient ratio
DSP recipient ratio

vork-cost level

ere-disability work-cost slape

Fperionce gains, non-university k= (058,082,107} Fstimated experionce premium
Fxperience gains, university e = {041,050, 0,58} Tstimated experience premium
Learning curvature 0= 0019 Benchmark value

Experience depreciation Benchmark value

Tours-to-experience elasticity e = 0948 Benchmark value
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Experiment

» To what extent would the removal of the experience
component reduce lifetime (life-cycle) labour earnings, net
income and consumption? Would the effect vary across
education and disability?

» Implementation: switch off the learning-by-doing channel
(kx =0, so g(x) = 1), holding prices at the benchmark.
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life-cycle profiles of labour earnings : Non-university cohort
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Experiment results: Removal of experience component

(1) Benchmark ($) (2) Remove Experience Component (%A)

Labour Income  Net Income Consumption  Labour Income  Net Income Consumption

Non-university

Non-disabled 1,278,868 973,951 812,231 -32.25% -28.38% -28.55%

Moderately Disabled 677,696 563,700 479,769 -33.57% -28.24% -27.99%

Severely Disabled 183,846 222,328 192,822 -24.51% -14.77% -14.76%
University

Non-disabled 1,972,446 1,402,538 1,146,349 -24.80% -21.86% -22.58%

Moderately Disabled 1,476,734 1,096,580 904,148 -29.18% -25.79% -26.10%

Severely Disabled 806,684 653,775 541,823 -26.45% -22.16% -22.02%

Figure: Removal of experience component:
Lifetime labour income, net income and consumption
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Conclusion

» Address the gap in Australian literature by exploring disability
effects on heterogeneous human capital

» We find that
1. Disability-related productivity gaps are mainly driven by lower
labour efficiency.
2. Experience matters for non-university workers.
3. Removing the experience component significantly reduces
income (monetary) and consumption (welfare).

P> Next steps...

1. General equilibrium model with stochastic disability shocks
2. Evaluate DSP policy reforms
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Extension: Elasticity of substitution



Aggregate economy

> Assume a representative firm in an aggregate economy, who
exhibits a CES production function:

1
Y: = AcF(Le, Er) = Ad(LS + SES), (10)

where § captures the relative efficiency of E to L, and ¢
determines the substitutability between the inputs.

P The elasticity of substitution between labour L and experience
E is given by l—igz

1. If { =1, labour and experience are perfect substitutes
2. If ¢ <1, they are imperfect substitutes or complements: their
relative prices are affected by their relative proportions
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Relative price of experience to labour

» Following Kim & Rhee (2022), we compute aggregate labour
and experience by summing individuals at time t:

Le =" "AL(j, dis, edu) - hi (11)

E = ZS\E(j, dis, edu) - g(e) - hit (12)

1

> Relative supply of E to L: Et/[t.

. . F . :
> Relative price of E to L =Tlg, = F—f‘ where F is the marginal
t
product.
» With the CES form, relative price can be written as

EN\¢ !
Mg, = 5<f) (13)
L:
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Estimation of ¢ and (

N % Experience to Labour
Q\C\ Relative Price of Experience

08 3\&3(

#
#

Relative Price of Experience
4
1nogen 0} eousiadxg

&
o
»
o
3
&

3 8 18

13
Wave / Financial Year

» The elasticity of substitution is not identified in this sample:
only one of four specifications yields an admissible (negative)
slope, and none is robustly significant.

» Nothing in the structural model depends on this elasticity:
production is Cobb—Douglas in capital and effective labour.

29/67



CES price regression across specifications

Specification Slope on In(E:/L;) OLS SE Newey-West SE Bootstrap SE Implied o
Simple (Kim-Rhee) 0.2206 (0.4489)  (0.6009) [1.0627] ---

Linear trend -6.3233 (32697)  (2.9435) [3.4419] 0.158
Quadratic trend 3.6506 (45106)  (3.7821) [3.6046] .-

First differences 1.1153 (36253)  (2.6443) [3.7644] .-

Waves (levels / first differences) 22 /21
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Sample size

Age Range (1) Disability (2) Education
Non-disabled Moderately — Severely — Non-university University
Disabled Disabled

18-27 56,905 3,311 1,983 51,172 11,112
28-37 56,730 3,628 2,638 40,736 22,304
38-47 51,348 4,304 3,900 39,970 19,630
48-57 44,556 5,594 6,000 40,213 15,982
58-64 23,608 4,604 5,534 25,507 8,262
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Summary statistics by age

Variable Age Range

18-27 28-37 38-47 48-57 58-64
Ratio (%) 22.29 22.68 22.00 20.86 12.17
Male (%) 50.79 (0.50) 49.44 (0.50) 49.23 (0.50) 49.01 (0.50) 49.36 (0.50)
Married (%) 26.75 (0.44) 69.45 (0.46) 76.07 (0.43) 75.47 (0.43) 74.35 (0.44)
University (%) 20.03 (0.40) 38.35 (0.49) 33.62 (0.47) 28.21 (0.45) 22.86 (0.42)
Employed (%) 76.48 (0.42) 80.21 (0.40) 82.59 (0.38) 77,54 (0.42) 53.41 (0.50)
Disabled (%) 7.93 (0.27) 9.36 (0.29) 1348 (0.34) 20.42 (0.40) 31.07 (0.46)
Work Experience  3.67 (2.92) 11.22 (4.89) 19.80 (6.85) 28.41 (8.91) 34.12 (11.33)
Working Hours 1741.33 (738.58)  2037.68 (692.64) 203565 (714.28) 2044.34 (715.17)  1866.55 (792.91)
Limitation Score  0.41 (1.54) 0.51 (1.75) 0.77 (2.17) 1.22 (2.66) 1.92 (3.18)
Years of Schooling  11.07 (1.05) 11.03 (1.19) 10.75 (1.34) 10.45 (1.43) 10.15 (1.59)
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Summary statistics by disability and education

Variable Non-disabled Moderately Severely Non-university = University
disabled disabled
Age 38.97 (12.90) 44.92 (13.29) 48.00 (12.47) 39.95 (13.82) 40.42 (11.51)
Male (%) 50.14 (0.50) 44.77 (0.50) 48.08 (0.50) 51.40 (0.50) 45.23 (0.50)
Married (%) 64.48 (0.48) 59.37 (0.49) 53.44 (0.50) 59.23 (0.49) 73.01 (0.44)
University (%) 31.42 (0.46) 21.30 (0.41) 12.32 (0.33) --- ---
Employed (%) 82.20 (0.38) 58.10 (0.49) 25.06 (0.43) 72.00 (0.45) 86.04 (0.35)
Disabled (%) 16.39 (0.37) 8.28 (0.28)

‘Work Experience
Working Hours
Limitation Score

Years of Schooling

17.69 (12.59)
1976.95 (721.75)
0.00 (0.00)
10.85 (1.26)

20.08 (13.23)
1817.11 (790.31)
3.67 (1.28)
10.36 (1.51)

18.91 (13.33)
1562.25 (847.92)
7.88 (1.46)

9.97 (1.70)

18.02 (13.25)
1774.69 (703.27)
5.63 (2.38)
10.46 (1.40)

17.80 (11.30)
2001.34 (666.33)
4.67 (2.44)
11.46 (0.86)
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Distribution of work experience by disability status and
education
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Disability and employment

» Non-employment is prevalent among people with disabilities.

> They are less likely to work full-time compared to those
without disabilities.
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Figure: Life-cycle patterns of employment
and full-time status by disability status
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Disability and education

» Only 20% of individuals with moderate disabilities and 10% of
those with severe disabilities have attained a university degree.
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Figure: Life-cycle patterns of university
education attainment by disability status

42 /67



Instrument relevance and exclusion diagnostics

(i) Relevance

(i) Ezclusion diagnostic

x2 3T4.66%**  607.83%** 0.01 1.05
p—value 0.0000 0.0000 0.9062 0.5907
Lagged Household Errands v v v v
Current Household Errands v v
Sample Size 168,515 155,657 108,702 101,005
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Exclusion restriction: other candidates

Candidate Rel : Wald  Rel partial F Exclusion: Wald p-value Passes screen
Errands, lagged one wave 374.66%% 446.66 0.01 0.9062 yes
Errands, lagged two waves 221.65%** 272.43 0.73 0.3942 yes
Errands, current wave 720.37%%% 883.34 0.03 0.8636 yes
Outdoor tasks, lagged 183.28%** 205.53 0.22 0.6376 yes
Housework, lagged 453.46%+* 582.02 2.96 0.0853 no
Child care, lagged 936.68%** 986.11 1.62 0.2036 yes
Care of other children, lagged ~ 30.76%** 36.13 9.71%% 0.0018 no
Volunteering, lagged 4747 59.23 10.77%% 0.0010 no
Care of an adult, lagged 108.86%** 99.26 2.14 0.1439 yes
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First stage probit regression results

Variable Coefficient Variable Coefficient

Moderately Disabled -0.3340*** (0.0177) A /TS Islander Status -0.1134** (0.0382)
Severely Disabled -0.9718*** (0.0232) State

Age -0.0661%** (0.0031) vIC _0.0742%%* (0.0182)
Age? 0.0000 (0.0001) QLD -0.0518** (0.0194)
Experience 0.1630%** (0.0048) SA -0.0094 (0.0277)
Experience? -0.0035%** (0.0002) WA -0.0033 (0.0272)
Experience? 0.0000%** (0.0000) TAS 0.1354%+* (0.0383)
Married -0.0925%** (0.0144) NT 0.0105 (0.0660)
Male -0.0188 (0.0138) ACT 0.0487 (0.0419)
University 0.2507%** (0.0161) Lagged Household Errands -0.0228*** (0.0012)
Sample Size 168,515

Pseudo R? 0.1414
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Data VS Model: log-wage trends
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Second stage robustness check: Selection control

Coefficients (1) With Selection Control (2) Without Selection Control

Labour

Non-university ALt 0.0070 (0.0046) 0.0092** (0.0033)
ALz 0.0000 (0.0001) -0.0000 (0.0001)

University ALo 0.1884%% (0.0321) 0.1869%** (0.0306)
AL 0.0206*** (0.0050) 0.0215*** (0.0043)
ALz -0.0002* (0.0001) -0.0002* (0.0001)

Experience

Non-university Ap1 -0.0474* (0.0223) -0.0483% (0.0237)
Ap2 -0.0010* (0.0004) -0.0011* (0.0005)

University Az -0.6294%* (0.2145) -0.8003%F* (0.2260)
Ap1 00288 (0.0262) 0.0460 (0.0284)
Ap2 -0.0025%** (0.0006) -0.0030%¥* (0.0007)

Inverse Mills Ratio 0.0674 (0.0544) .-

Disability

Non-university In¢r(MD,LE) -0.1419%* (U.(]447) -0.1218%** [lL(l.’!hI)
In ¢..(SD, LE) -0.1763* (0.0724) -0.1203 (0.0636)

University Ing,(MD, HE) -0.1127 (0.0586) -0.0875 (0.0504)
In¢L(SD,HE) -0.1846% ([!.[!89.‘1) -0.1357 ((!.[!717)

Accumulated Experience

7 0.0496 (0.0512) 0.0613 (0.0605)
12 -0.0030 (!l.()[!27) -0.0042 ((!.[!!]?35)
73 0.0001 (0.0001) 0.0001 (0.0001)

Relative Efficiency of E to L

Non-university ¢p(MD,LE)/¢(MD,LE)  12114%%* (0.1528) L.2041%5% (0.1635)
¢£(SD, LE)/$1(SD, LE) 0.8118** (0.2555) 0.7065* (0.2761)

University 6p(MD,HE)/¢(MD,HE) 11847+ (0.2811) 1.1269%** (0.2806)
Gp(SD,HE) /¢ (SD, HE) 1.0376+* (0.4002) 0.9777* (0.4059)

Sample Size 108,702 108,702

Weighted R? 02708 0.2707
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Second stage robustness check:

Alternative specification

Coefficients (1) Benchmark ~ (2) (3) (4)
Labour
Non-university AL 0.0070 (0.0016) 0.0115%* (0.0039)  0.0070 (0.0016) 0.0061 (0.0050)
AL 0.0000 (0.0001) -0.0001 (0.0001) 0.0000 (0.0001) 0.0000 (0.0001)
University ALo QISSLSH (0.0321)  0.2248%%% (0.0877)  0.I88LVH (0.0321)  0.2090%** (0.0111)
ALt 0.0206° (0.0030)  0.0052 (0.0079) 0.0208°% (0.0049) - --
ALz -0.0002* (0.0001)  0.0001 (0.0002) -0.0002* (0.0001) - --
Experience
Non-university Apa 0.0074% (0.0223)  -0.1062%%* (0.0322)  -0.0472* (0.0221)
Apa -0.0010% (0.0001)  -0.0002 (0.0006) -0.0010* (0.0001)
University Apo 0.6204%% (0.2145)  -0.1938 (0.3460) -0.6268%* (0.2161)
Aga 0.0288 (0.0262) 0.0720%* (0.0217)  0.0285 (0.0262)
Apa -0.0025° (0.0006)  -0.0024%** (0.0005) -0.0025*** (0.0006) - - -
Tnverse Mills Ratio 0.0671 (0.0311) 0.0729 (0.0532) 0.0638 (0.0510) 0.0739 (0.0558)
Disability
Non-university 6L (MD, LE) 0.1419%% (0.0447)  -0.L445%%* (0.0428)  -0.1288%** (0.0370) -0.1282%* (0.0441)
6 (SD, LE) 0.1763% (0.0724)  -0.1849%* (0.0669)  -0.1688%* (0.0615)  -0.1906% (0.0809)
University IngL(MD, HE) -0.1127 (0.0586) -0.1230 (0.0750) .- 1646+ (0.0818)
In6.(SD, HE) -0.1846% (0.0803)  -0.1008 (0.1089) --- -0.1590 (0.1139)
Accumulated Experience
Non-university n(LE) 0.0196 (0.0512) 0.1967 (0.1518) 0.0509 (0.0524) 0.0505 (0.0189)
B) -0.0030 (0.0027) -0.0081 (0.0080) -0.0031 (0.0028) -0.0019 (0.0018)
B) 0.0001 (0.0001) 0.0003 (0.0003) 0.0001 (0.0001) 0.0001 (0.0000)
University HE) - -0.0069 (0.0327) .- .-
T (HE) - -0.0010 (0.0017) .- -
HE) - 0.0000 (0.0000) .- .-

Non-university

University

6p(MD, LE)/¢,(MD, LE)
65(SD, LE)/6L(SD, LE)
65(MD, HE)/é1(MD, HE)
65(SD, HE)/61(SD. HE)

1211454 (0.1528)
0.8118%* (0.2555)
LISIT#** (0.2811)
1.0376** (0.4002)

1251344 (0.1613)
0.8167%% (0.2622)
LIS70%+* (0.2156)
0.7453% (0.3163)

LI8AT#* (0.1296)
0.8184%4% (0.2225)

LIL4TH* (0.1459)
0.8503%* (0.2673)
L4248+ (0.3501)
0.9851% (0.1233)

Education-dependent Terms

Ap and A v v v
61 and ép; v v v

gle) v

Sample Size 108,702 108,702 108,702 108,702
Weighted R? 0.2708 02715 02707 0.2668

48 /67



Second stage robustness check: Alternative variance

estimators

Coefficients (1) Benchmark ~ (2) 3) (4)

Labour

Non-university AL 0.0070 (0.0046) 0.0070* (0.0028) 0.0070 (0.0046) 0.0070 (0.0057)
ALz 0.0000 (0.0001) 0.0000 (0.0001) 0.0000 (0.0001) 0.0000 (0.0001)

University Avo 0.1884%%% (0.0321)  0.1884%%% (0.0252)  0.1884%%* (0.0320)  0.1884%%* (0.0369)
Py 0.0206%** (0.0050)  0.0206%** (0.0033)  0.0206%** (0.0048)  0.0206 (0.0137)
Ara2 -0.0002% (0.0001)  -0.0002** (0.0001)  -0.0002* (0.0001)  -0.0002 (0.0004)

Experience

Non-university Az -0.0474% (0.0223)  -0.0474%% (0.0142)  -0.0474% (0.0226)  -0.0474 (0.0645)
Apa2 -0.0010% (0.0004)  -0.0010%* (0.0003)  -0.0010% (0.0004)  -0.0010 (0.0013)

University Aro 0.6294%* (0.2145)  -0.6294%% (0.1453)  -0.6204** (0.2041)  -0.6294 (0.3630)
Az 0.0288 (0.0262) 0.0288 (0.0170) 0.0288 (0.0250) 0.0288 (0.0950)
Az2 -0.0025+** (0.0006)  -0.0025** (0.0004)  -0.0025%** (0.0006)  -0.0025 (0.0023)

Inverse Mills Ratio

0.0674 (0.0544)

0.0674*% (0.0326)

0.0674 (0.0491)

0.0674 (0.0760)

Disability

Non-university

University

néL(MD, LE)
In 6. (SD, LE)
In ¢y, (MD, HE)
Inér(SD, HE)

-0.1419** (0.0447)
-0.1763% (0.0724)
-0.1127 (0.0586)

-0.1846% (0.0893)

1419%%* (0.0209)
-0.1763%* (0.0537)
-0.1127%* (0.0406)
-0.1846%* (0.0680)

-0.1419%* (0.0495)
-0.1763%* (0.0605)
-0.1127% (0.0561)
-0.1846% (0.0893)

-0.1419** (0.0460)
-0.1763 (0.1317)
-0.1127 (0.0627)
-0.1846 (0.1026)

Accumulated Experience

Relative Efficiency of E to L

0.0496 (0.0512)
-0.0030 (0.0027)
0.0001 (0.0001)

0.0496 (0.0362)
-0.0030 (0.0019)
0.0001* (0.0001)

0.0496 (0.0477)
-0.0030 (0.0025)
0.0001 (0.0001)

0.0496 (1.4806)
-0.0030 (0.0319)
0.0001 (0.0007)

Non-university

University

¢5(MD, LE)/6L(MD, LE)
65(SD,LE)/¢1,(SD, LE)
¢p(MD, HE)/¢1(MD, HE)
65(SD, HE)/¢1,(SD, HE)

12114%%* (0.1528)
0.8118** (0.2555)
LISATH (0.2811)
1.0376%* (0.4002)

L2114%%% (0.1151)
0.8118% (0.1952)
L18ATH* (0.1943)
1.0376%** (0.3123)

L2114%%% (0.1702)
0.8118%+* (0.2175)
LIBATH* (0.2661)
1.0376%* (0.4025)

L2114%%* (0.1755)
0.8118 (0.6700)
LIBATH* (0.3447)
1.0376* (0.4607)

Variance estimator

Person clustering v v
Wave clustering v

Bootstrap resampling v
Sample Size 108,702 108,702 108,702 108,702
Weighted 12 0.2708 0.2708 0.2708 0.2708
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Second stage robustness check: Additional year-specific
controls

Coeficients (1) Benchmark  (2) + wave x remoteness  (3) + wave X dependent children  (4) + hoth blocks

Labour

Non-university A 0.0070 (0.0046) 0.0070 (0.0047) 0.0080 (0.0044) 0.0079 (0.0044)
Aa 0.0000 (0.0001) 0.0000 (0.0001) 0.0000 (0.0001) 0.0000 (0.0001)

University Ao 0.1884444 (0.0321)  0.1877%** (0.0323) 0201644+ (0.0328) 0.2005*+* (0.0329)
ALa 002065+ (0.0050)  0.0207%+* (0.0070) 0020444 (0.0048) 0020554+ (0.0048)
ALa -0.0002% (0.0001)  -0.0002* (0.0001) -0.0002 (0.0001) -0.0002 (0.0001)

Experience

Non-university Aea 00474 (0.0223)  -0.0473% (0.0223) -0.0494% (0.0212) -0.0495* (0.0213)
Aes -0.0010% (0.0001)  -0.0010% (0.0001) ~0.0010% (0.0001) -0.0010* (0.0001)

Uninersity Az 0.62017% (0.2115)  -0.6186* (0.2132) 0.61317 (0.2117) 0.6002%* (0.2105)
A 0.0288 (0.0262) 0.0277 (0.0262) 0.0263 (0.0258) 0.0246 (0.0259)
Apa -0.00265** (0.0006)  -0.0024"** (0.0006) -0.0025%** (0.0006) -0.0025%* (0.0006)

Inverse Mills Ratio 0.0683 (0.0545) 0.0583 (0.0529) 0.0592 (0.0530)

Disability

Non-university In 6L (MD, LE) 019 (0.0147) -0.1423%% (0.0415) 0.1406% (0.0411) LT (0.0115)
In 6L (SD, L) S01TER (0.0724) -01T68* (0.0725) ~0.1642% (0.0705) 0.1647% (0.0707)

Uninersity In 6 (M D, HE) 00127 (0.0586)  -0.1134 (0.0591) ~0.1094 (0.0578) 01103 (0.0583)
1061(SD, HE) 0.1S16% (0.0893)  -0.1855% (0.0899) -0.1791% (0.0875) -0.1798* (0.0852)

Accumulated Experience

w, 0.0496 (0.0512) 00491 (0.0309) 0.0508 (0.0508) 00510 (0.0309)
,,‘ 00030 (00097 -0.0029 (0.0027) ~0.0035 (0.0029) 00034 (0.0029)
k) 0.0001 (0.0001) 0.0001 (0.0001) 0.0001 (0.0001) 0.0001 (0.0001)

Relative Efficiency of E to L

Now-university (MD,LEVSL(MD,LE)  12114°%% (0.1528)  12106°°* (0.1526) 1.2228%4% (0.1513) 1.2226°°% (0.1542)

OB(SD,LEGL(SD, LE) OIS (02555)  081027% (0.2551) 078694 (0.2534) 0.7851%% (0.2531)
Uninersity Op(MD, HE)/6,(MDHE) L1847 (0.9811) 118647 (0.2623) LISTA (0.2818) 1.1908%+ (0.2839)
0p(SD, HE)/¢r(SD.HE)  LOJ6'* (0.4002)  10379°* (0.4014) LO302** (0.4081) 1.0498°* (0.4053)
Year-specific Control Variables
Gender v v v v
Marital Status v v v v
Years of Schooling v v v v
A/TS Tslander status v v v v
Remoteness v v
Family Structuze: Dependent Children v v
Sample Size 108,702 108,677 108,702 108,677
Weighted 0.2708 02711 02716
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Life-cycle profiles of efficiencies: University cohort
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Figure: Life-cycle patterns of labour [A;] and experience [Ag] efficiencies
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Life-cycle profiles of effective experience: University cohort
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life-cycle profiles of predicted productivity : University
cohort

g

Base Wage (Hourty) / Total Wage (Hourly)
Base Wage (Hourly) / Total Wage (Hourly)

0 Decomposition Variable 0 Decomposition Variable
Labour Component ~ Base Wage (Hourly) Labour Component - Base Wage (Hourly)
Experience Component | | == Total Wage (Hourly) Experience Component | | = Total Wage (Hourly)
0 0
E) 3 a0 50 60 2 ) 0 50 )
Age Age

(a) Non-disabled (b) Moderately disabled

Decomposition
Labour Component
Experience Component

Variable
~ Base Wage (Hourly)
- Total Wage (Hourly)

0

Base Wage (Hourly) / Total Wage (Hourly)

20 £ a EY &
Age

(c) Severely disabled
53/67



Wage decomposition: Male
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Wage decomposition: Female
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Taxes and transfers

» Consumption tax: 7

» Progressive income tax (Tran & Zakariyya, 2022):

tax(y;) = max{0, y; — )\yjl_Ty}

» Disability support pension (meet hours and medical tests)
before age 65, age pension since age 65 (Kudrna, Tran, &
Woodland, 2022):

pmax if ym < )71
pension = ¢ pM* — WY (y™ — i) if g <y" <y (14)
0 if y™ >y
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Experiment results: Removal of DSP

(1) Benchmark ($)

(2) Remove DSP (%A)

Labour Income  Net Income Consumption  Labour Income  Net Income Consumption

Non-university

Non-disabled 1,278,868 973,951 812,231 0% 0% 0%

Moderately Disabled 677,696 563,700 479,769 0% 0% 0%

Severely Disabled 183,846 222,328 192,822 +51.02% +25.50% +24.02%
University

Non-disabled 1,972,446 1,402,538 1,146,349 0% 0% 0%

Moderately Disabled 1,476,734 1,096,580 904,148 0% 0% 0%

Severely Disabled 806,684 653,775 541,823 +9.04% +7.65% +6.91%

Figure: Removal of DSP:
Lifetime labour income, net income and consumption
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Estimation target: Average labour hours (weekly)

Average Labour Hours (Weekly)
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Figure: Data VS model: Life-cycle profiles of weekly hours worked

by education and disability status
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Estimation target: Employment rate

Employment (%)
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Figure: Data VS model: Life-cycle profiles of employment rate
by education and disability status
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Estimation target: DSP recipient ratio
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Model fit: Annual labour earnings
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Figure: Data VS model: Life—cycle profiles of annual labour earnings
by education and disability status
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Benchmark and counterfactual aggregates

Benchmark Experiment 1 Experiment 2
Real Output Per Capita (AUD) 56,902 39,555 57,030
Annual Net Saving Per Capita (AUD) 2,276.5 1,702.9 2,281.0
Labour (Weekly Hours) 23.60 19.13 23.67
Real Consumption Per Capita (AUD) 23,470 17,205 23,511
Mean Accumulated Experience (FTE Years) 14.94 12.13 14.99
Welfare (Model Utility)
Overall -231.35 -263.07 -232.05
Non-university, Non-disabled -229.36 -263.83 -229.36
Non-university, Moderately disabled -336.06 -376.99 -336.06
Non-university, Severely disabled -496.26 -516.51 -518.04
University, Non-disabled -169.69 -190.71 -169.69
University, Moderately Disabled -212.32 -239.72 -212.32
University, Severely Disabled -293.37 -317.62 -291.71
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Robustness: model without learning by doing

P Alternative model in which experience is not endogenous: the
learning-by-doing channel is switched off, and each group is
endowed with its estimated total wage profile (labour and
experience components together, taken as given).

» The model is recalibrated to the same targets, and both
experiments are repeated.

» The following slides compare the benchmark (learning by
doing) with the no-learning model: the benchmark fits the
targets more closely, and the experience experiment is larger
because removing experience also removes the incentive to
accumulate it.

> Aggregate and distributional conclusions are unchanged.
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Calibration fit: benchmark versus

no learning

Group Hours RMSE, Hours RMSE, RMSE (pp), RMSE (pp), Earnings RMSE (%), Earnings RMSE (%),
Benchmark No Learning  Benchmark No Learning Benchmark No Learning
Non-university, no disability 1.53 1.90 3.1 5.19 79 1.4
Non-university, moderate disability ~ 2.50 325 8.05 9.22 175 208
Non-university, severe disability 280 267 789 320 a2
University, no disability 1.69 1.62 3.43 5.1 10.2
. moderate disability 2.90 3.0 6.13 153 282
University, severe disability 3.87 147 12,02 3758 102
DSP participation 1.97

Figure: Root-mean-squared calibration errors by group
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Removal of the experience component: benchmark versus
no learning

Group Labour Income (%), Labour Income (%), Net Income (%), Net Income (%), Consumption (%), Consumption (%),
Benchmark No Learning Benchmark No Learning Benchmark No Learning

Non-university, no disability -32.25 -28.08 -28.38 -23.56 2855 -21.67

Non-university, moderate disability  -33.57 -32.08 2824 -25.96 -27.99 -24.22

Non-university, severe disability 2451 -20.86 1477 -18.41 -14.76 -17.89

University, no disability -24.80 2194 -21.86 -18.50 2258 -17.23

U moderate disability -29.18 -24.26 -25.79 -20.45 -26.10 -18.84
University, severe disability -26.45 -23.71 -22.16 -19.14 22,02 1774

Figure: Changes in lifetime variables (%)
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Removal of the DSP: benchmark versus no learning

Group Labour Income (%), Labour Income (%), Net Income (%), Net Income (%), Consumption (%), Consumption (%),
Benchmark No Learning Benchmark No Learning Benchmark No Learning

Non-university, no disability 0.00 0.00 0.00 0.00 0.00 0.00

Non-university, moderate disability  0.00 0.00 0.00 0.00 0.00 0.00

Non-university, severe disability 15102 135.78 125.50 11758 124,02 115.69

University, no disability 0.00 0.00 0.00 0.00 0.00 0.00

University, moderate disability 0.00 0.00 0.00 0.00 0.00 0.00

University, severe disability +9.04 +7.34 +7.65 +6.19 +6.91 +5.13

Figure: Changes in lifetime variables (%)
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Aggregate outcomes: benchmark versus no learning

NoL No Learni No Learning:
Baseline Remove Experience Remove DSP  Baseline Remove Experience Remove DSP
Real Output Per Capita (AUD) 39,555 57,030 62,828 16,286
Annual Net Saving Per Capita (AUD) 1,702.9 2,281.0 3,146.8 1,998.8
Labour (Weekly Hours) 19.13 23.67 3.48 23.05 3
Real Consumption Per Capita (AUD) 23,470 17,205 23,511 25,716 20,479 25,748
Mean Accumulated Experience (FTE Years)  14.94 12.13 1499 --- - ---
Welfare (Model Utility), Overall -231.35 -263.07 -232.05 -188.89 -224.07 -189.48

Figure: Baseline

and counterfactual aggregates
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