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Plan

We will review the key stylized facts on workers in low and
middle income countries (LMIC).

This will motivate two questions:

1 Can labor-market policy boost employment?

2 Can labor-market policy boost productivity?
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Roadmap

Stylised Facts
What determines the equilibrium level of employment?
Experimental Evidence on Frictions

Reading

3/62



Bandiera et al. (2022)’s Jobs of the World: a key
resource to do your own exploration

FIGURE 1. Countries in JWD.
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https://academic.oup.com/jeea/article/20/6/2226/6763595?login=false

1. Employment
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Poor countries have average/high employment rates

Any work
----- Paid
—— 1 Unpaid

FIGURE 3. Paid and unpaid work against log GDP per capita by gender.

From Bandiera et al. (2022)
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https://academic.oup.com/jeea/article/20/6/2226/6763595?login=false

However, most workers are self-employed in
agriculture

Pooled - Self-employed in agriculture, as a share of workforce
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Only a small share are paid workers in a firm

Pooled - Firm work and paid, as a share of workforce
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These issues are more pronounced for youth

Figure 2
Occupational Structure of the 18-24 Year-Old Population

Employment status

e e |

Percent
Employment categories
Africa, N = 28
Other, N = 40 . 62.3%
Percent
™ Paid work Salaried Selfemployed
® Unpaidwork B Agriculture B Agriculure
o ] feservices 0 & services

Source: Demographic and Health Surveys and IPUMS, harmonized via the Jobs of the World Project.
Note: Regional aggregates for the 18-24 yearold population in 68 low-income countries (28 countries
from Africa and 40 countries from the rest of the world) constructed from the latest sample available
for each country in the set of Demographic and Health Surveys and IPUMS censuses that contain the
relevant labor outcomes for our exercise. The top panel plots the relative shares of three “extensive
margin” categories: fraction of individuals aged 18-24 (i) working for pay, (i) in unpaid work, and
(iii) not working. The bottom panel plots the relative shares of four employment categories (defined
according to sector and type of work), restricting the sample to working individuals (paid and unpaid).
Regional averages are computed using countries’ population size as weights; for the unweighted version,
see Figure A2 in the online Appendix. For figures that disaggregate these resuls by gender, see Figure
A3 in the online Appendix.

Bandiera et al. 2022b
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https://pubs.aeaweb.org/doi/pdfplus/10.1257/jep.36.1.81

Is this efficient?

Can governments raise employment through ALMPs?
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2. Productivity
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Output per worker is considerably lower in LMICs

Productivity: output per hour worked, 2023

Productivity is measured as gross domestic product (GDP)" per hour of work. This data is adjusted for inflation
and differences in living costs between countries.
United States 835$/h
Germany 8255/
United Kingdom 68/
South Korea 5365/

Japan 495
Russia | .6 §/h
Egypt I 5.5 $/h
Armenia INEEG—— 2 §/h
‘Brazil N 20 $/h
South Africa INEEG— 194 $/h
China I 17.7 $/h

Jordan I 16.4 $/h
Colombia I 16.2 $/h
India I 8.1 $/h
Cote d'voire I 7.6 $/h

rowth | CC BY

This (likely) remains true after accounting for differences in
physical capital and schooling (Hall and Jones 1999, Caselli
2005).
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https://academic.oup.com/qje/article/114/1/83/1921741
https://personal.lse.ac.uk/casellif/papers/handbook.pdf
https://personal.lse.ac.uk/casellif/papers/handbook.pdf

Job instability is high

Flows out of formal wage employment by country income group

I To informal employment
I To self-employment
I To unemployment or inactivity

Lower-medium Upper-medium High Income

Data from Donovan et al. (QJE 2023) (caveat: no low-income country)

Donovan et al. 2023
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https://kevindonovan.weebly.com/uploads/8/7/0/2/8702484/laborflows_web.pdf

Firms’ training is limited

Firm-sponsored training vs income (latest per country)
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Source: World Bank WDI via wbopendata (IC.FRM.TRNG.ZS; NY.GDP.PCAP.PP.CD). Latest available year per country.
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Earning growth is slow

GER®
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Percentage Wage Increase at 20 Yrs of Experience
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FiG. 3.—Percentage wage increase at 20-24 years of experience by GDP per capita. This
figure plots the heights of the crosssectional experience-wage profiles by 20-24 years of
potential experience relative to 0-4 years of potential experience against GDP per capita
at PPP in 2011. Experience-wage profiles are for full-time males working in the private sec-
tor and are calculated using all available years of dara for each countey. Potential expert
ence is defined as the number of years elapsed since a worker hooling or turned
18, whichever is smaller. The wage is defined to be carnings divided by hours worked. For
each country and year, we compute the ratio of average wages for workers in each 5-y
experience bin relative to the average wages of workers with less than 5 years of experience.
The experience-wage profiles used in the figure are the unweighted average wage ratios by
experience across all years.

From Lagakos et al. (2018)
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https://oar.princeton.edu/bitstream/88435/pr11j9771w/1/JPE_lifeCycleWageGrowth.pdf

Do labour market dynamics hold productivity back?

Can active labor market policies raise productivity?
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Roadmap

What determines the equilibrium level of employment?

17/62



A model of random job search

I will follow the exposition in Pissarides (2000) Equilibrium
Unemployment Theory, Chapter 1

¢ The model pins down equilibrium wages, vacancies, and
unemployment, as a function of productivity, matching
efficiency and the separation rate.

* The core assumption is that workers and firms are not
immediately able to find one another, but need to engage
in a costly and time-consuming search process.

18/62



The Matching function

There are L workers. u (v) is unemployment (vacancy) rate
Time is continuous.
o = " is market tightness (vacancies per unemployed)

u

mL = m(uL,vL) is the matching function: gives number of
job matches per unit of time given ul and vL.

® Increases in both arguments, concave, CRS.
® E.g., Cobb Douglas

q(0) = "“LL) s the rate at which a vacancy meets a

worker (g(6) < 0).

The probability that an unemployed worker meets a
vacancy is 6q(0)

Matches are destroyed exogenously at rate .
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1 The Beveridge Relationship

Flows:

Inflow to unemployment:
Outflow from unemployment:

Steady state:

A1 —u) =0q(0)u

Solve for unemployment:

u

A

~ A+ 0q(0)

(1)

The Beveridge curve: traces the relation between vacancies v

and unemployment u.
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2 Job Creation

* The (present discounted) value of a vacancy V is given by
rV =—pc+q(0)(J—V).

* Free entry: vacancies are created until V = 0:

e The (present discounted) value of a job filled J is given by
rf=p—w-—M

Capital markets are perfect. p is productivity, w the wage, r the
interest/discount rate, pc the cost of maintaining a vacancy.
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The Job Creation Curve

Recall pc = ¢(0)J.

Substitute J = 2% (implied by rJ = p —w — \J).

Rearrange and get:

p—

w =

(r+ MNpc

q(9)

()

Intuition: wage markdown is a function of expected hiring costs.

The job-creation curve: shows that when w falls, firms enter (to
keep V = 0) and 0 increases (and thus hiring costs increase).

22/62



3 The Wage Equation

Workers’ value functions:
rU =z+6q(0)(W - U), rW=w+\U-W)
where z is the flow value of unemployment.

Surpluses:
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3 The Wage Equation
Nash bargaining (with bargaining weight ) implies:

(1 —-B)Sw = BSr

This in turn implies:

w=(1-8)z+ Bp(1+ch) (3)

Now w and 6 are +vely related. Intuition: employed workers
capture a share of the average hiring cost they save firms.

(see Pissarides (2000) for derivations and discussion)
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The graphical solution of the model
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An increase in productivity

2

—— Wage equation
—— Job creation equation -
== Wage (p1) g
== Job creation (p1) -

w and @ increase, and u decreases.

—— Beveridge curve

—= Beveridge, K 1

—— Job creation equation
~~ Job creation,
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An increase in matching efficiency

=

—— Wage equation
—— Job creation equation
—= Job creation (k)

—— Beveridge curve

— = Beveridge, k 1

—— Job creation equation
—— Job creation, k T

w and 6 increase, and u decreases.

(I used mL = kv*3u%)
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Take-aways

Governments can lower equilibrium unemployment in two ways:

¢ By raising productivity
e By improving matching efficiency

Also, note that in this random search model agents do not
internalize congestion externalities, so equilibrium not
constrained efficient.
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Are these conclusions robust to alternative modelling
frameworks?

Main alternative is directed search (Wright et al. 2021)

Firms post wages (e.g. Balgova et al. 2025)

Agents choose which job to apply to (Abebe et al. 2021b,
Belot et al 2022, Kiss et al. 2025)

e More realistic?

Equilibrium is c. efficient, but can still increase employment
by changing the matching function.
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https://www.aeaweb.org/articles?id=10.1257/jel.20191505
https://www.dropbox.com/scl/fi/qhu428mpnbwxemjo20fq9/Balgova_-r-_Wage_information.pdf?rlkey=xmzh89fi41hxnumw15hlrtrcd&e=1&dl=0
https://www.aeaweb.org/articles?id=10.1257/aer.20190586
https://www.aeaweb.org/articles?id=10.1257/mac.20200116
https://github.com/Luthor113/papers/blob/main/comparative_advantage_beliefs_and_misdirected_search.pdf

Roadmap

Stylised Facts
What determines the equilibrium level of employment?
Experimental Evidence on Frictions

Reading

30/62



What could determine the efficiency of matching?

e The cost of search?

e The ease with with firms and workers determine whether a
match is a good match?

* There is descriptive evidence consistent both sets of
constrains in LMICs.
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1. The search for (formal) wage employment is costly

and time consuming

Table 3: Job search behaviour and costs

Proportion search-

Search costs among

(2022)

(past week) at endline

Paper Country . RS Search hours
Ing active jok 5
Abebe et al. Ethiopia 75% (past 6 months) | 16% of overall -
(2021b) expenditure
50% (past week)
Alfonsi et al. Uganda 93% 40% of earnings™ -
(2022)
Caria et al. Jordan 43% of Syrian 38.4% of expenditure |4.16 hours (past
(2023) refugees for Syrian refugees week) for Syrian
refugees
57% of Jordanians -39.2% of
expenditure 5.79 hours (past
for Jordanians |week) for Jordanians
Carranzaetal. |South Africa 97% (past week) 18.6% of earnings 17 hours (past week)

From Caria, Orkin et al 2024
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https://voxdev.org/sites/default/files/2024-02/Barriers_search_hiring_urban_labour_markets_Issue_1.pdf

2. Widespread reliance on social networks likely to be
a response to noisy match-quality information

Social networks are widely used by workers and firms to:
e gather information about vacancies;
e gather information about applicants.

In several labor markets, about half of jobseekers use social
networks for either of these two purposes.

See Caria, Orkin et al 2024 for relevant references.
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https://voxdev.org/sites/default/files/2024-02/Barriers_search_hiring_urban_labour_markets_Issue_1.pdf

Abebe et al. 2021 present experimental evidence on
both constraints

Abebe et al. 2021 experimentally evaluate two programs:

1. a job application workshop
2. atransport treatment

The hypothesis is that treated subjects will search more
intensely and effectively, leading to improved employment
outcomes.
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https://academic.oup.com/restud/article-abstract/88/3/1279/5912023
https://academic.oup.com/restud/article-abstract/88/3/1279/5912023

Design

1. A sample of 3,000 young individuals.

® Good variation in education level, gender, distance from the
city centre, etc..

2. Two endline surveys (8 months and 4 years after
treatment) and fortnightly phone calls for 1 year.

® Key to explore mechanisms.
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The Job Application Workshop

It involves two components:

1. Orientation for effective job applications:
CVs, cover letters, interviews and use of the certificates

2. Standardised tests: cognitive, linguistic and mathematical
ability and work sample test.

The cost of the intervention was 18.2 USD per person
(excluding the cost of developing the tests).

The intervention was implemented by AA Commercial College.
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The Transport Treatment

¢ They offer a monetary reimbursement, available at a
central location, 3 times per week, for an average of 16
weeks.

e Calibrated to cover the cost of a single return trip to the
centre.

® Median=$%$ 1, Max =$ 1.50, Min=$ 0.75.

The cost of the intervention was 19.8 USD per person.
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They randomize at the level of geographical clusters

/A Subsidy collection point
@ Job vacancy boards
I survey clusters
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Conceptual framework: finding a ‘good’ job

Consider a labour market characterised by two frictions:
¢ Firms are uncertain about worker productivity;

e Workers have to do costly search to be matched to a
vacancy.

Workers match with one vacancy every period ¢ and are offered
a job with probability S.

Employment rates will thus evolve according to:

E=1-(1-5)
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Conceptual framework: hiring in the market for ‘good’
jobs

What determines the probability of being hired S?

Yif = Xif T &if

xr is match-quality, y; is the signal observed by the firm, and

u(x) is the CARA objective function of the firm.
40/62



Conceptual framework: hiring in the market for ‘good’
jobs

What determines the probability of being hired S?

Yif = Xif + &if
xir ~ N(0,1)
eir ~ N(0,0%)

xr is match-quality, y; is the signal observed by the firm, and

u(x) is the CARA objective function of the firm.
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Conceptual framework: hiring in the market for ‘good’
jobs

What determines the probability of being hired S?

Yif = Xif + €if
xir ~ N(0,1)
EifN./V’(O,O'z)
2
. Yp O
x|y ’“N(l +Uz’1+az>

xr is match-quality, y; is the signal observed by the firm, and

u(x) is the CARA objective function of the firm.
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Conceptual framework: hiring in the market for ‘good’
jobs

What determines the probability of being hired S?

Yif = Xif + €if
xir ~ N(0,1)
EifN./V’(O,O'z)
2
o Vip ~ Yy 9

u(x) = —exp(—rx)

xr is match-quality, y; is the signal observed by the firm, and

u(x) is the CARA objective function of the firm.
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Predictions: The Job Application Workshop

The firm will hire if and only if y;; > 0.5r - 2.
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Predictions: The Job Application Workshop

The firm will hire if and only if y;; > 0.5r - 2.

The workshop will decrease o2 and thus increase hiring. This
will:

1. Increase permanent employment rates;

2. Increase expected match quality conditional on
employment, E(x; | y; > 0.5r0?).

Wages will also go up to reflect higher match quality,
possibly with a delay.
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Predictions: the Transport Subsidy

The subsidy enables jobseekers to observe more vacancies.
This can be represented as ‘speeding up time’ by an amount «
E=1-(1-85"

1. The subsidy will increase permanent employment rates;
2. but expected match quality will not change.
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Predictions: the trajectory of the effects

Both treatments are effective for a limited period of time.

People in the control group continue to find job at the baseline
rate and start catching up after the treatments stop.

This implies that:
1. Impacts on permanent employment rates will dissipate;

2. Impacts on match quality will persist: the jobs found by
control group jobseeker have lower expected match quality
than those of the workshop group.
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Predictions: heterogeneity with respect to an
observable covariate z

(7)) 1)
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Predictions: heterogeneity with respect to an
observable covariate z

(7)) 1)

Conditional on x; and z;, the probability of hiring is:

<I><—0.5r-a+xif+ paz-z>.
o 1—p
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Predictions: heterogeneity with respect to an
observable covariate z

(7)) 1)

Conditional on x; and z;, the probability of hiring is:

<I><—0.5r-a+xif+ paz-z>.
o p

1 —
This probability is decreasing in ¢ if and only if:

p

~0.5r ——+1_p2-z<o.

A reduction in noise is valued by applicants who have a worse
observable (that is, lower z;).
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Four predictions

1. Both intervention raise formal employment rates. This
effect is transitory.

2. This result is obtained through different mechanisms: the
subsidy leads to more search and the workshop to more
effective search.

3. The workshop increases match quality and wages. The
transport does not. This effect is permanent.

4. The workshop has strongest impacts for the most
disadvantaged workers.
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Estimation of impacts on endline job outcomes

Using baseline and endline face-to-face surveys, they estimate:

Yie = Po + Bi - transport;. + B - workshop,
+ 91 -spilloverl;,. + v -spilloverz,
+ Q- Yiepre 1 0 - Xico + fic

— They correct standard errors at the geographical cluster
level.

—They report false discovery rate g values for pre-specified
families of outcomes (Benjamini et al., 2006).
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Table: Employment outcomes

2015 2018
Control Transport Workshop Control Transport Workshop
Outcome mean mean
(1) @) @) (4) () (6)
Work 0.562 0.041 0.021 0.693 -0.063* 0.027
(0.029) (0.031) (0.034) (0.031)
[0.397] [0.666] [0.305] [1.000]
Hours worked 26.18 0.268 -0.254 28.26 -2.636* 0.144
(1.586) (1.562) (1.486) (1.404)
[0.946] [1.000] [0.305] [1.000]
Monthly earnings 1,145.0 4.8 71.4 1,533.7 271 308.8**
(75.5) (83.9) (100.3) (123.4)
[0.946] [0.656] [0.715] [0.087]
Permanent job 0171 0.029 0.065*** 0.307 -0.038 -0.011
(0.018) (0.020) (0.025) (0.028)
[0.392] [0.008] [0.305] [1.000]
Formal job 0.224 0.054*** 0.051** 0.319 -0.006 -0.006
(0.019) (0.020) (0.030) (0.030)
[0.033] [0.029] [0.715] [1.000]
Job satisfaction 0.237 -0.001 0.025 0.574 -0.025 0.069*
(0.027) (0.027) (0.036) (0.036)
[0.946] [0.656] [0.586] [0.159]
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What about predictions 2-47

1. Both intervention raise permanent employment rates. This
effect is transitory.

2. This result is obtained through different mechanisms: the
subsidy leads to more search and the workshop to more
effective search.

3. The workshop increases match quality and wages. The
transport does not. This effect is permanent.

4. The workshop has strongest impacts for the most
disadvantaged workers.
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Prediction 2: we find impacts on search intensity and
efficacy

They find that treated individuals:
1. search more intensely (only for the transport)

2. search more effectively

Also, evidence that effects of workshop are driven by higher
return to skills.
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Effects on search at job boards

,,,,,,,,
Fortnight Fortnight

(a) Transport (b) Workshop
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Endline effects on search efficacy: offers/applications

Highschool Vocational PostSecondary

|: Transport [ Workshop

:nt Effect: Ratio: number of job offers over number of applications
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The workshop increases the returns to observable

skills

Probability of Permanent Work

- 0
Predicted score
90%Cl - -———- Workshop
90% CI Control
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Prediction 3: They find direct evidence of improved

match quality

ITT Estimates

Control Transport Workshop
Outcome mean N Coeff Coeff
Longest tenure (months) 11.845 1,739 0.294 1.197*
(0.561) (0.619)
Current job tenure (months) 21.326 1,383 0.199 -0.539
(1.165) (0.977)
Promoted in current job 0.190 1,383 0.022 0.006
(0.025) (0.023)
Uses skills in current job 0.323 2,016 0.032 0.082**
(0.040) (0.040)
Earnings conditional on working 2,209.3 1,383 195.0 370.4*
(143.1) (157.6)
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Prediction 4: The workshop benefits the most

disadvantaged

Covariate = 0 Covariate = 1
Control Trans. Works. Control Trans. Works.
Baseline covariate mean mean
Tertiary Ed.n 826.4 151 470.9* 1,835.1 54.2 37.3
(124.4) (188.1) (159.9) (149.8)
[1.000] [0.034] [1.000] [0.993]
Male 1,181.9 -40.0 132.1 1,892.4 104.7 475.5*
(110.0) (116.4) (179.3) (245.1)
[1.000] [0.087] [1.000] [0.363]
Active searcher 1,442.2 3.1 351.9* 1,625.8 62.5 235.5
(132.7) (188.9) (160.0) (183.1)
[1.000] [0.050] [1.000] [0.663]
Ever perm. job 1,465.8 40.2 356.5*** 1,975.7 -42.3 -288.7
(104.7) (136.7) (367.8) (350.3)
[1.000] [0.034] [1.000] [0.696]
Close to centre 1,468.8 41.8 406.2" 1,606.3 522 141.9
(151.0) (196.9) (143.0) (150.3)
[1.000] [0.042] [1.000] [0.696]
Pred. earnings 930.8 123.1 467.1** 2250.4 -226.4 -99.0
(above the median) (115.5) (170.3) (227.8) (224.1)
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— Overall, the results are consistent with a simple framework
focused on two frictions:

1. uncertainty about skills;

2. costly job search.
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What are the implications of these findings for equilibrium
employment?
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What other frictions may reduce the efficiency of the matching
function?
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Abebe et al 2024 show evidence of worker
overconfidence

Figure 7: Jobseckers’ expectations of finding a job with a permanent contract
in the next 12 months
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Note: ‘Expectation: Self’ refers to jobseekers’ stated probabilities that they will be employed
with a permanent contract in the neat 12 months, as measured in our 2019 follow-up
survey. ‘Expectation: Other’ refers to jobseckers” stated probabilities that others like them
will be employed with a permanent contract in the nest 12 months, as measured in our
2019 follow-up survey. ‘Actual’ refers to the actual proportion of jobseekers who found a
job with a permanent contract, using our original survey data.
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https://www.stefanocaria.com/_files/ugd/e9b89f_816e873abb904e299d956e34dd107223.pdf

... but also of employer misperceptions

Appendix Figure B.2: Distribution of employer beliefs by education

PANEL A: BELIEFS ABOUT THE AVERAGE RAVEN’S TEST SCORE (LEFT: HIGH SCHOOL; RIGHT: TERTIARY)
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Other papers with similar findings on the worker side:
¢ Banjeree and Sequiera

Bassi et al

Kiss et al.

Alfonsi and Spaziani

Chakravoty et al.
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https://drive.google.com/file/d/1pLJl-q5UePMqM2WrGO6K3RC4_vgEiPGv/view
https://www.dropbox.com/scl/fi/r9erjukd28rldufvesfp3/Job_Search.pdf?rlkey=zxwt28q2zuyj2zhd2grtfb1m4&e=1&dl=0
https://github.com/Luthor113/papers/blob/main/comparative_advantage_beliefs_and_misdirected_search.pdf
https://papers.saraspaziani.com/MYF_Paper.pdf
https://www.sciencedirect.com/science/article/pii/S0304387824000221?via%3Dihub
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(*) Pissarides, Christopher A. Equilibrium unemployment
theory. MIT press, 2000.
Only Chapter 1

(*) Abebe et al. 2021 Anonymity or distance? Job search and
labour market exclusion in a growing African city. The Review
of Economic Studies 88, no. 3 (2021): 1279-1310.

Bandiera et al. (2022). Economic Development and the
Organisation Of Labour: Evidence from the Jobs of the World
Project. Journal of the European Economic Association 20, no.
6 (2022): 2226-2270.
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https://academic.oup.com/restud/article-abstract/88/3/1279/5912023
https://academic.oup.com/jeea/article/20/6/2226/6763595?login=false
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