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High-Public Resource Delivery Models

Low-Public Resource Delivery Models 

• TVET integrated into secondary and tertiary education systems 
à Potential for dual systems 
à Well-suited to contexts in which the majority of students 

progress from primary to secondary school

• Apprenticeship / informal on-the-job training models 
à Widespread informal institution in many parts of Africa
à Secondary school participation ~ 30% in many parts of Africa
à Potential to run testing/certification through public sector 
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• Apprenticeships mostly take 
place in informal sector firms

• Understanding firms matters  

72% of non-
agricultural 

employment in Africa 
is in the informal 

sector (ILO, 2020) 

• 26% of employment is wage 
employment (WB, 2023)

• Prepare for self-employment 
“Low-Demand” 

economies
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• Most common source of skills training for many countries in Africa and 
South Asia (ILO, 2011) 

• Comparable survey data is rare, but in countries with harmonized data
• 20% of people aged 24-35 had participated in an apprenticeship
• 4% of people aged 24-35 had participated in a vocational training

90 YOUTH EMPLOYMENT IN SUB-SAHARAN AFRICA

Two of the most common forms of train-
ing pursued by young people are apprentice-
ships and TVET. Apprenticeships are the more 
prevalent type of training, particularly in West 
Africa. Detailed survey data on apprenticeship 
are limited, but in five countries with compara-
ble data, 20 percent of young adults ages 24–35 
have had experience as an apprentice (figure 
3.18), although there is variation across coun-
tries, from 6 percent in Uganda to 35 percent 
in Ghana. 

Enrollment in formal TVET, delivered in the 
classroom and leading to a formal degree after 
two to three years, is low throughout Africa. 
Overall, around 4 percent of young people 
between 25 and 34 have ever attended formal 
TVET,18  and only 1 percent currently attend.19 

Because most TVET requires some secondary 
schooling, the majority of young people lack 
the general qualifications even to enroll in a 
technical or vocational institute.

The prevalence of apprenticeship in Ghana 
is well documented (for example, see Atcho-
arena and Delluc 2001; Frazer 2006; Monk, 
Sandefur, and Teal 2008). A 2006 urban labor 
market survey found that one-third of respon-
dents between ages 16 and 65 had some form 
of training (Monk, Sandefur, and Teal 2008). 

Apprenticeship was by far the most common 
form (55 percent had been an apprentice), fol-
lowed by on-the-job formal training in a firm 
(25 percent), and formal vocational training (16 
percent). An earlier study estimated that tradi-
tional or informal apprenticeships supply 80–90 
percent of all basic skills training in Ghana, 
while public training institutions supply 5–10 
percent (Atchoarena and Delluc 2001). Ghana 
may have as many as four informal apprentices 
for every trainee in either a formal public or a 
private training center (Darvas 2012; Haan and 
Serrière 2002; Monk, Sandefur, and Teal 2008). 
Apprenticeships are widespread elsewhere in 
West Africa as well, including in Benin and Côte 
d’Ivoire (AfDB and OECD 2008).

Traditional apprenticeship can also be the 
dominant form of training for nonfarm occu-
pations in East Africa. In Kenya, enrollment in 
traditional apprenticeships delivered by master 
craftsmen is much higher than enrollment in 
formal TVET.20 A small survey of 350 informal 
enterprises in Dar es Salaam found that more 
than half of the operators had apprentices, on 
average about two per firm (Nell and Shapiro 
1999).

Beyond the more traditional apprenticeship 
and formal TVET models, a broad range of 
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a.  Ever been an apprentice b.  Ever attended a TVET institute

Figure 3.18 Many young people, especially in West Africa, have been an apprentice, whereas experience with 
TVET is less prevalent

Source: Based on standardized and harmonized household and labor force surveys, latest data available (see appendix).
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Source: Filmer and Fox, 2014
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• Apprentices are the vast majority of workers in small 
manufacturing and services firms in Africa

• In Ghana, they make up 80% of the workforce in these types 
of firms, and are often hired without prior social connection

Source: Hardy and McCasland, 2023

Context

Apprenticeships are very common in West Africa
I 25% of working-age Ghanaians are either apprentices or have

completed an apprenticeship (Monk, Sandefur, and Teal, 2008)).
I 80% of the workforce in our baseline sample are apprentices.

Apprentices are frequently hired without any previous familial or
social connection.

80.11%

15.21%

4.682%

Apprentices
Paid workers Unpaid workers

Worker Type Composition

14.46%

40.43%

45.1%

Family member/relative
Referred by a friend/contact Previously unknown to me

Workforce Relational Composition
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• Payment of a (non-refundable) fee to begin the 
apprenticeship (equivalent to about 6 months of 
apprenticeship wages once apprenticeship begins) 

• “Chop Money” wages paid during apprenticeship (these start 
at about 25% of formal sector minimum wage) 

• Wages rise over the period of the apprenticeship (up to about 
the formal sector minimum wage) and are correlated with 
firm revenues (high revenue months = higher wages)  

• Typically a 2-3 year term
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• Apprenticeship “completion” is a somewhat fluid concept
• Discretion of the firm owner and apprentice to declare 

completion, sometimes marked by: 
 

• A traditional ceremony  
• A fee/in-kind gift from the apprentice to the firm owner 
• A “testimonial” certificate from the firm owner 
• Passing an exam hosted by either a local informal trade 

association or a government entity, both of which 
provide certification of skills 

• Only about 10% of apprentices continue working in the 
training firm after completion of the apprenticeship 

• Others move into self-employment, search for other wage 
employment, or leave the trade 
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• Question 1: How do firms benefit from access to 
apprentices?

• Question 2: What can we learn about the informal 
apprenticeship institutional system? 

• Question 3: Can outcomes-based incentive schemes 
improve the quality of training in informal 
apprenticeships? 

• Question 4: Which types of firms provide higher quality 
training? 

• Question 5: Overall, how to informal apprenticeships 
impact labor market outcomes for trainees? 
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• Firm-level Study: (Conditional on trainee preferences over firms) 
randomly assigned apprentices to firms and replaced the 
traditional entrance fee with a non-monetary government process to 
apply for program 

• Power Crisis Study: Controlling for firm and day level fixed effects, 
how to firms with apprentices cope with power crisis relative to 
firms without? 

• Incentives Study: RCT on performance-based incentive scheme 
in a sample of firms-apprentices 

• Match Study: (Conditional on trainee preferences over firms), 
randomize the training firm in a sample of apprentices  

• Labor Market Study: Medium- and long-term data from RCT on 
any access to apprenticeship training for youth  
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Introduction Context Measurement and Research Design Main Results Mechanisms Conclusion

Context: Sample

• National-scale government program
(32 evaluation districts)

• Nested within a set of projects in the
context

• This sample starts with 797
worker-firm pairs at 467 firms about
one year into their training

• Incentivized exams scheduled for
about 18 months after training
commencement

• Firm-level, Incentives, 
Match, and Labor Market 
Studies conducted in 32 
districts around Ghana
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Introduction Context Measurement and Research Design Main Results Mechanisms Conclusion

Context: Sample

• National-scale government program
(32 evaluation districts)

• Nested within a set of projects in the
context

• This sample starts with 797
worker-firm pairs at 467 firms about
one year into their training

• Incentivized exams scheduled for
about 18 months after training
commencement

• Firm-level, Incentives, 
Match, and Labor Market 
Studies conducted in 32 
districts around Ghana

• Power crisis study 
conducted in Hohoe 
district



Firm-Level Study

12

Table 3: Treatment Effects on Labor and Capital Inputs

Take Up Other Labor Inputs Capital
(1) (2) (3) (4) (5) (6) (7)

Program Total Other Paid Firm Owner Capital IHS Capital
Apprentices Workforce Apprentices Workers Hours/Week Stock (GHC) Stock

Treatment Apprentices 0.47∗∗∗ 0.58∗∗∗ 0.15 0.07 -0.23 171.95 0.05
(0.04) (0.13) (0.11) (0.06) (0.80) (242.01) (0.04)

Observations 1315 1315 1315 1315 1312 674 674
Mean of Dep Variable T=0 0.06 3.18 2.42 0.55 53.47 2712.45 8.10

Notes: Regressions include round fixed effects, district and trade fixed effects, and dummies for each probability distribution. Program apprentices are
apprentices placed with these firms by the experimental program. Total workforce includes program apprentices and all other non-owner labor. Paid
Workers is a Ghanaian colloquialism for workers who have already completed an apprenticeship, though both apprentices and paid workers receive
wages. Capital Stock was only collected in the second follow-up survey, excludes land and buildings, and is in April 2013 Ghana Cedis, when 1 US
dollar was equivalent to 1.95 Ghana Cedis. The top 0.5% of capital stock observations have been winsorized in the level specification. Columns (2)
through (7) include baseline values of the dependent variable. Standard errors in parentheses are clustered at the district level. * p < 0.10, ** p < 0.05,
*** p < 0.01

35

• About half of apprentices assigned to firms attended the 
apprenticeship 

• Each assigned apprentice increased the total workforce in 
the firm by about half a person 
àFirms did not substitute away from other employment 

by firing existing workers or delaying the hiring of other 
workers 

Source: Hardy and McCasland, 2023

Garment-makers, 
hairdressers, welders, 
carpenters, masons
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• Firms earn about 10% more profits for each assigned apprentice 
(about 20% more profits for each apprentice who comes to work 
for them) 

Table 4: Treatment Effects on Revenues and Profits

(1) (2) (3) (4) (5)
Program

Profits IHS Revenues IHS Apprentice
(GHC) Profits (GHC) Revenues Wages (GHC)

Panel A

Primary Specification
Treatment Apprentices 40.54∗∗∗ 0.11∗∗∗ 50.92 0.09∗∗ 11.82∗∗∗

(12.00) (0.04) (30.06) (0.04) (2.41)

Panel B

With Additional Baseline Controls
Treatment Apprentices 41.27∗∗∗ 0.12∗∗∗ 53.80∗ 0.08∗∗ 11.82∗∗∗

(12.06) (0.04) (31.43) (0.03) (2.34)
Observations 1257 1257 1257 1257 1257
Mean of Dep Variable T=0 401.08 6.12 736.24 6.68 1.13

Notes: Regressions include round fixed effects, district and trade fixed effects, and dummies for each
probability distribution. In both panels A and B, Columns (1) through (4) include baseline values of the
dependent variable. In Panel B, we use a LASSO estimator and post-double selection to choose additional
baseline controls from those presented in Table 2. The procedure selects the baseline number of apprentices
at the firm for each of the first four outcome variables, and additionally firm owner years of schooling for
the outcome variable in Column (4). It selects no additional controls in Column (5). Profits are self-reports
of all sales less all expenses (including the wage bill) in the reported month. Profits, sales, and wages are in
April 2013 Ghana Cedis, when 1 US dollar was equivalent to 1.95 Ghana Cedis. The top 0.5% of profit and
sales observations have been winsorized in level specifications. Program Apprentice Wages are all wages
paid to apprentices placed with these firms by the experimental program. Standard errors in parentheses
are clustered at the district level. * p < 0.10, ** p < 0.05, *** p < 0.01

36

Source: Hardy and McCasland, 2023
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• Question 1: How do firms benefit from access to 
apprentices?

• Apprentices supply needed labor for firms (Hardy 
and McCasland, 2023) 
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Question 2: What can we learn about the informal 
apprenticeship institutional system? 

• 88% of firm owners say they train apprentices because 
they “want to help vulnerable young people” 

So why do firms charge a fee?

• 85% of firm owners say they normally charge a fee to 
start an apprenticeship because it will ensure that the 
apprentice is serious about the apprenticeship
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Why are firms willing to waive the fee for the government 
program? 
• Can be explained by a simple signaling model

• Suppose: 
• Serious apprentices are more productive
• Firms with more productive apprentices have higher 

revenues 
• Wages are correlated with revenues
• Serious apprentices can expect higher wages  

àOnly serious apprentices should be willing to pay
• The monetary entrance fee 
• The time costs to apply to government program
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Question 2: What can we learn about the informal 
apprenticeship institutional system? 
• 88% of firm owners say they train apprentices because 

they “want to help vulnerable young people” 

So why do firms charge a fee?
• 85% of firm owners say they normally charge a fee to 

start an apprenticeship because it will ensure that the 
apprentice is serious about the apprenticeship

 
Important equity implication: The poorest youth, even 
those who are serious, will not be able to enter 
apprenticeship under the traditional institution  
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Why Electricity?
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Morgan Hardy Electriticy and Small Firms May 19th, 2015 2 / 39

Context: Dumsor

“Ghana is in the midst of a severe energy crisis...causing outage
among the population.” (Blouinnews.com, February 2015)

“Industries are laying-o↵ workers, domestic power consumers are
complaining of destruction of household appliances, while cold store
operators are grouchy over their rotten fish and meat products due to
persistent erratic supply.” (Theafricareport.com, February 2015)

Morgan Hardy Electriticy and Small Firms May 19th, 2015 10 / 39
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Firm Owner Labor

Firm owners that have an electricity connection typically do the
majority of their work on electric machines.

Firm owner work hours can also be used for non-electricity activities
such as cutting or worker monitoring and training.

Morgan Hardy Electriticy and Small Firms May 19th, 2015 15 / 39

Apprentices as an Electricity Substitute

Apprenticeships typically have a fixed term contract, most commonly
three years.
Apprentices typically learn the craft using “handcrank” machines for
the majority of their tenure.
It is on these machines that apprentices contribute to business output.

Morgan Hardy Electriticy and Small Firms May 19th, 2015 14 / 39

Garment-makers

à Both labor and capital 
intensive production 
options available 
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28 Hardy and McCasland

Table 2. Effect of Blackouts on Weekly Sales, Pro!ts, and Expenses

Revenues (GHC) Pro!ts (GHC) Expenses (GHC)
(1) (2) (3)

Panel A. One-person !rms
Number of blackout days reported (out of 5) −4.40*** −4.15*** −0.25

(1.24) (1.27) (0.39)

Outcome variable average 44.74 31.42 13.32
Observations 1,265 1,265 1,265
Panel B. Firms with workers
Number of blackout days reported (out of 5) 0.76 2.07 −1.31

(2.33) (2.09) (1.35)

Outcome variable average 77.75 48.71 29.04
Observations 1,097 1,097 1,097

Source: Authors’ analysis based on data from the Hohoe Garment Makers Project.
Note: All speci!cations include time !xed effects, !rm !xed effects, and a vector of dummies indicating the number of days (out of !ve) for which a response about
blackout status was reported by the !rm owner. Standard errors are clustered at the neighborhood level. *p < .1, **p < .05, ***p < .01.

Table 3. Effect of Blackouts on Owner Labor and Wages (Pro!t/Hour)

Days worked Total hours worked Pro!t/hours (GHC)
(1) (2) (3)

Panel A. One-person !rms
Number of blackout days reported (out of 5) −0.10 −1.33** −0.17**

(0.06) (0.60) (0.06)

Outcome variable average 3.20 27.12 1.05
Observations 1,265 1,265 1,010
Panel B. Firms with workers
Number of blackout days reported (out of 5) 0.02 0.11 0.08

(0.05) (0.47) (0.06)

Outcome variable average 4.01 36.84 1.33
Observations 1,097 1,097 1,010

Source: Authors’ analysis based on data from the Hohoe Garment Makers Project.
Note: All speci!cations include time !xed effects, !rm !xed effects, and a vector of dummies indicating the number of days (out of !ve) for which a response about
blackout status was reported by the !rm owner. Standard errors are clustered at the neighborhood level. *p < .1, **p < .05, ***p < .01.

The effects of each additional blackout day (of the !ve working days Monday through Friday) on
owner days worked, total owner hours, and owner’s effective wage (pro!ts per hour) for one-person
!rm owners (panel A) and owners of !rms with workers (panel B) are presented in table 3. One-person
!rm owners signi!cantly decrease their labor by around 1 hour and 20 minutes per blackout day. Even
with this decrease in hours by one-person !rm owners, owner effective wages (pro!ts per hour) fall by
0.17 GHC per blackout day. This drop in the effective wage is statistically and economically signi!cant
at 16 percent of an already low hourly wage, implying potentially sizable welfare losses for the owner-
operators of the smallest and most common type of !rm among the self-employed in Ghana. Owners of
!rms with workers show no overall weekly owner labor supply response and experience no fall in owner
effective wage as a result of blackouts.

Daily labor input effects are presented dynamically in two-day pairs, with Fridays andMondays paired
together (table 4). One-person !rm owners decrease both intensive and extensive labor supply on black-
out days following a day with power and on the second of two consecutive blackout days. These !rm
owners are 4 percent and 8 percent less likely to work on the !rst and second days of outages. In terms

D
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ic.oup.com
/w
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Source: Hardy and McCasland, 2021

• Firms without apprentices suffer 10% loss in revenues 
each blackout day

• Firms with apprentices see no change in revenues with 
blackouts 
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Source: Hardy and McCasland, 2021

• Firms with apprentices increase apprentice time worked, 
shifting to more labor-intensive production 

The World Bank Economic Review 29

Table 4. Dynamic Effect of Blackouts on Owner and Worker Labor

Owner worked Owner hours Number of workers Worker hours
(1) (2) (3) (4)

Panel A. One-person !rms
Blackout today only −0.04** −0.59*** — —

(0.02) (0.16) — —
Lagged blackout only −0.01 −0.12 — —

(0.01) (0.15) — —
Blackout both today and lagged −0.08*** −0.89*** — —

(0.03) (0.24) — —

Outcome variable average 0.68 5.80 — —
Observations 5,226 5,226 — —
Panel B. Firms with workers
Blackout today only −0.01 −0.20 0.07** 0.72*

(0.02) (0.17) (0.03) (0.36)
Lagged blackout only 0.04*** 0.35*** 0.09*** 0.98**

(0.01) (0.11) (0.03) (0.37)
Blackout both today and lagged −0.03 −0.39* 0.08** 0.73*

(0.03) (0.21) (0.04) (0.40)

Outcome variable average 0.84 7.76 1.67 15.52
Observations 4,711 4,711 4,711 4,711

Source: Authors’ analysis based on data from the Hohoe Garment Makers Project.
Note: All speci!cations include time !xed effects and !rm !xed effects. Day pairs for which one or both blackout responses are missing are dropped. Standard errors
are clustered at the neighborhood level. *p < .1, **p < .05, ***p < .01.

Table 5. Effect of Blackouts on Worker Labor and Wages

Any worker present Total worker days Total worker hours Wages/worker hours (GHC)
(1) (2) (3) (4)

Firms with workers, only
Number of blackout days reported (out of 5) 0.03*** 0.32*** 3.13*** −0.02

(0.01) (0.10) (0.96) (0.02)

Outcome variable average 0.84 8.32 77.51 0.10
Observations 1,097 1,097 1,097 917

Source: Authors’ analysis based on data from the Hohoe Garment Makers Project.
Note: All speci!cations include time !xed effects, !rm !xed effects, and a vector of dummies indicating the number of days (out of !ve) for which a response about
blackout status was reported by the !rm owner. Standard errors are clustered at the neighborhood level. *p < .1, **p < .05, ***p < .01.

of total hours, one-person !rm owners work around 30 minutes less on the !rst day of a blackout and
almost an hour less on a blackout day preceded by another blackout day, without compensating for these
lost hours by increasing their likelihood of working or number of hours supplied on days on which power
is restored. For !rms with workers, dynamic !rm owner labor supply may suggest changes in the pro-
duction model in response to outages. These !rm owners increase their labor supply on days with power
immediately following a blackout day and decrease their labor supply on the second of two consecutive
blackout days.

For each blackout day in a workweek, !rms with workers increase the probability of staf!ng a worker
by 3 percent, increase the number of worker days staffed by 4 percent, and increase total worker hours by
4 percent—small but meaningful changes in an environment with nearly two blackouts in each !ve-day
workweek (table 5). Worker labor inputs are increased dynamically on blackout days, on the second of
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• Question 1: How do firms benefit from access to 
apprentices?

• Apprentices supply needed labor for firms (Hardy 
and McCasland, 2023) 

• Apprentices help firms switch to labor-intensive 
production when capital-intensive production is not 
possible (e.g. when power is out) (Hardy and 
McCasland, 2021) 
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• Hairdressers and 
garment-makers 

• Formal TVET 
agency 
developed skills 
competency 
tests for these 
trades 

• We also collect 
data on skills and 
labor market 
outcomes 2 years 
later

Introduction Context Measurement and Research Design Main Results Mechanisms Conclusion

Context: Trades

• Garment-
makers and
hairstylists

• Sample is
94% female

• Results
more precise
if we drop
the men

  

 
 
 
 • Sample is 94% female



Incentives Study

24

• We randomize performance-based financial 
incentives:

• Control – Firms owners receive flat cash value 
conditional only on worker participation in a trade-
specific skills aptitude test

• Treatment – Firm owners receive performance-
based cash value linked to worker test performance
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• Control – Flat fee = 100 
Ghana Cedis (about 40% of 
one month’s profits or 3.3% of 
annual profits or 3 months 
wages paid to an apprentice) 

• Treatment – Same expected 
payout value, intended to 
incentivize training inputs 
across the apprentice skill 
distribution 

Note: MCP = master craftsperson

Introduction Context Research Design Main Results Mechanisms Conclusion

Experiment - Pay for Performance Scheme

Incentivized Test - Designed around COTVET Occupational Standards (copies provided
to owners when enrolled) & administered by Master Craftspersons from outside district

• Treated Firms ) Performance-pay

- intended to incentivize inputs across
the distribution of skill w/100 GHC
mean expected payout.

• Control firms ) Flat-rate

- owners received 100 GHC per
apprentice, conditional on the
apprentice showing up for the test.
balance table

Decile by Region & Trade
Group

(Decile)

Payment to MCP

(Ghana Cedis)

1 200
2 140
3 130
4 120
5 105
6 90
7 80
8 70
9 35
10 25

Note: The highest performing apprentice in each region by trade, regardless of treatment assignment,

earned their trainer 250 GHC.
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• Performance incentive improves performance on the government 
skills test by 0.13 or 0.18 standard deviations 

Table 1: Skills

Assessment Endline survey

Took Practical Theoretical Earned Craft Craft Sales skills Sales skills
incentivized component component certificate skills quiz skills quiz (z-score) (z-score)

test (0/1) (z-score) (z-score) (0/1) (z-score) (z-score)
(1) (2) (3) (4) (5) (6) (7) (8)

Panel A: Full sample
Treatment -0.01 0.13⇤ -0.08 0.05 0.15⇤⇤ 0.14 0.12⇤⇤ 0.10

(0.04) (0.07) (0.07) (0.04) (0.07) (0.09) (0.06) (0.07)
Observations 763 488 488 488 743 466 748 468
Mean of Dep Variable T=0 0.65 0.00 0.00 0.80 0.00 0.05 0.00 -0.11
Incentivized Test Sample Yes Yes

Panel B: Women only
Treatment -0.01 0.18⇤⇤ -0.05 0.07⇤ 0.15⇤⇤ 0.13 0.13⇤⇤ 0.12

(0.04) (0.08) (0.07) (0.04) (0.07) (0.09) (0.06) (0.08)
Observations 717 457 457 457 703 439 706 439
Mean of Dep Variable T=0 0.64 0.00 0.00 0.81 0.00 0.06 0.00 -0.09
Incentivized Test Sample Yes Yes

Notes: This table shows the results from estimating equation 1 for different skill measures. All specifications include strata fixed effects and controls for the baseline
household asset index (including a dummy for where the variable is missing). Full sample specifications include a control for apprentice gender. Specifications from the
assessment include assessor dummies. Sales skills specifications include surveyor fixed effects. Columns 1 through 4, 6, and 8 exclude test-takers from the first district,
because the assessment (being implemented in collaboration with our government partners) differed from the test given in all other districts. Standard errors, clustered
at the firm level, are in parentheses. ⇤ p < 0.10, ⇤⇤ p < 0.05, ⇤⇤⇤ p < 0.01

21
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Source: Brown, Hardy, Mbiti, McCasland, and Salcher, 2024

• Two years later: Performance incentive improves performance in 
craft skills by 0.15 standard deviations and in sales skills by 0.12 
standard deviations

Table 1: Skills

Assessment Endline survey

Took Practical Theoretical Earned Craft Craft Sales skills Sales skills
incentivized component component certificate skills quiz skills quiz (z-score) (z-score)

test (0/1) (z-score) (z-score) (0/1) (z-score) (z-score)
(1) (2) (3) (4) (5) (6) (7) (8)

Panel A: Full sample
Treatment -0.01 0.13⇤ -0.08 0.05 0.15⇤⇤ 0.14 0.12⇤⇤ 0.10

(0.04) (0.07) (0.07) (0.04) (0.07) (0.09) (0.06) (0.07)
Observations 763 488 488 488 743 466 748 468
Mean of Dep Variable T=0 0.65 0.00 0.00 0.80 0.00 0.05 0.00 -0.11
Incentivized Test Sample Yes Yes

Panel B: Women only
Treatment -0.01 0.18⇤⇤ -0.05 0.07⇤ 0.15⇤⇤ 0.13 0.13⇤⇤ 0.12

(0.04) (0.08) (0.07) (0.04) (0.07) (0.09) (0.06) (0.08)
Observations 717 457 457 457 703 439 706 439
Mean of Dep Variable T=0 0.64 0.00 0.00 0.81 0.00 0.06 0.00 -0.09
Incentivized Test Sample Yes Yes

Notes: This table shows the results from estimating equation 1 for different skill measures. All specifications include strata fixed effects and controls for the baseline
household asset index (including a dummy for where the variable is missing). Full sample specifications include a control for apprentice gender. Specifications from the
assessment include assessor dummies. Sales skills specifications include surveyor fixed effects. Columns 1 through 4, 6, and 8 exclude test-takers from the first district,
because the assessment (being implemented in collaboration with our government partners) differed from the test given in all other districts. Standard errors, clustered
at the firm level, are in parentheses. ⇤ p < 0.10, ⇤⇤ p < 0.05, ⇤⇤⇤ p < 0.01
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Source: Brown, Hardy, Mbiti, McCasland, and Salcher, 2024

• Two years later: Performance incentive improves total earnings 
by 24%, driven by higher self-employment profits

   

Table 2: Earnings

Unconditional Conditional

Total Self-employment Wage employment Self-employment Wage employment
earnings profits earnings profits earnings

(GhC) (GhC) (GhC) (GhC) (GhC)
(1) (2) (3) (4) (5)

Panel A: Full sample
Treatment 10.43⇤ 8.41⇤ 3.41 15.15 -4.10

(5.56) (4.70) (3.40) (12.23) (19.55)
Observations 2992 2992 2992 869 301
Mean of Dep Variable T=0 44.34 24.18 12.98 83.58 136.89

Panel B: Women only
Treatment 12.89⇤⇤ 8.93⇤ 3.02 22.22⇤ 0.21

(5.46) (4.75) (3.57) (12.67) (21.40)
Observations 2824 2824 2824 806 287
Mean of Dep Variable T=0 41.52 22.99 13.10 80.62 135.34

Notes: This table shows the results from estimating equation 2 for different labor market outcomes. All specifications include strata fixed effects and
controls for the baseline household asset index (including a dummy for where the variable is missing). Full sample specifications include a control for
apprentice gender. Outcomes are stacked across a four-round retrospective panel that asked respondents to report on earnings 1 month ago, 4 months
ago, 7 months ago, and 10 months ago. Total earnings includes earnings from wage-employment, self-employment, farming, and apprenticeship.
Profits in self-employment follow self-reported question structures from De Mel, McKenzie and Woodruff (2009). All earnings are in October 2015
Ghana Cedis. Standard errors, clustered at the firm level, are in parentheses. ⇤ p < 0.10, ⇤⇤ p < 0.05, ⇤⇤⇤ p < 0.01
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• How did the performance-based incentive change: 

• Training inputs during training? 

• Self-employment outcomes for youth? 
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Source: Brown, Hardy, Mbiti, McCasland, and Salcher, 2024

• Performance incentive increased use of a formal syllabus by 25%
   

Table 3: Impacts During the Intervention

Firm Midline Survey
Firm level labor inputs Apprentice level labor inputs Firm level pedagogy Financial outcomes

Firm owner Firm owner Firm Apprentice
Firm owner instruction Apprentice instruction Any formal profits wages

hours hours hours hours syllabus last month last month
last week per day last week per day (0/1) (GhC) (GhC)

(1) (2) (3) (4) (5) (6) (7)

Panel A: Full sample
Treatment -1.24 -0.09 4.13⇤⇤ 0.10 0.10⇤ 12.60 1.55

(1.85) (0.21) (1.91) (0.09) (0.06) (31.11) (3.08)
Observations 339 341 565 595 341 335 566
Mean of Dep Variable T=0 52.33 3.42 44.18 1.29 0.41 251.39 22.17

Panel B: Women only
Treatment -0.74 -0.04 4.24⇤⇤ 0.08 0.10⇤ 9.64 1.63

(1.76) (0.22) (2.01) (0.09) (0.06) (32.72) (3.28)
Observations 323 325 527 556 325 319 528
Mean of Dep Variable T=0 52.46 3.33 43.73 1.32 0.41 237.20 21.85

Notes: All specifications include strata fixed effects. Specifications in Columns (3), (4) and (7) include imbalanced apprentice-level controls for the baseline household
asset index of the apprentice (including a dummy for where the variable is missing), with full sample specifications in these columns including a control for apprentice
gender. The results on instructional time in Column (2) make the conservative assumption that, in firms with multiple NAP trainees, no instruction time was simultaneous
(summing the instruction time reported for all NAP trainees in a firm). Firm profits follow self-reported question structures from De Mel, McKenzie and Woodruff (2009).
Wages for each apprentice are reported by the firm owner. All financial outcomes are in October 2015 Ghana Cedis. Standard errors in Columns (4) and (5) are clustered at
the firm level. ⇤ p < 0.10, ⇤⇤ p < 0.05, ⇤⇤⇤ p < 0.01
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Source: Brown, Hardy, Mbiti, McCasland, and Salcher, 2024

• Performance incentives increase completion by 23%
• Performance incentives increase exit from firm by 28%
   

Table 4: Apprentice Completion and Exit

Apprentice completion Apprentice turnover

Completed Paid Completed Completed Exited Missed
exit/ceremony and exited and retained months

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

Panel A: Full sample
Treatment 0.07⇤⇤ 0.10⇤⇤⇤ 0.08⇤⇤ -0.01 0.08⇤⇤ 1.50⇤

(0.04) (0.03) (0.04) (0.01) (0.04) (0.84)
Observations 748 748 748 748 748 748
Mean of Dep Variable T=0 0.31 0.15 0.28 0.03 0.39 7.73

Panel B: Women only
Treatment 0.07⇤ 0.11⇤⇤⇤ 0.08⇤⇤ -0.00 0.08⇤⇤ 1.63⇤

(0.04) (0.03) (0.04) (0.01) (0.04) (0.86)
Observations 706 706 706 706 706 706
Mean of Dep Variable T=0 0.32 0.16 0.30 0.02 0.40 7.99

Notes: All specifications include strata fixed effects and controls for the baseline household asset index (including a dummy for where
the variable is missing). Full sample specifications include a control for apprentice gender. Exited in Column (5) includes those who exit
and complete and those who self-report exiting without completing. Standard errors, clustered at the firm level, are in parentheses. ⇤

p < 0.10, ⇤⇤ p < 0.05, ⇤⇤⇤ p < 0.01
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• Question 3: Can outcomes-based incentive schemes 
improve the quality of training in informal 
apprenticeships? 

• Yes! Outcomes-based incentives are a cost-effective 
way to improve skills acquisition and labor market 
outcomes in this pilot study 

• Scale questions: 
• What would it look like over multiple cohorts? 
• What would it look like at scale? 
• Maybe firm owners would not behave the same 

as the pilot? 
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• Question 4: Which types of firms provide higher quality 
training? 

• Match Study: (Conditional on trainee preferences over 
firms), randomize the training firm in a sample of 
apprentices  

• Firm owner math score (MCP = master craftsperson) 
• Firm profits 
• Number of prior apprentices (training experience) 
• Firm wagebill 

à Placed with 1st or 2nd highest firm within district and 
trade? (about 10 firms per district and trade) 
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• Apprentices training at firms with higher profits, higher wagebill, 
and more training experience earn more about 1 year after 
training ends, as compared to apprentices that train with other firms

• We find no effect of firm owner math skills 

Source: Hardy, Mbiti, McCasland, and Salcher, 2019

Table 9: Labor Market Outcomes: Match Sample

(1) (2) (3) (4)
Math Profits Apprentices Wage
Score Trained Bill
(z-score) (GHC) (#) (GHC)

Working (0/1)

Matched with 1st/2nd
MCP

-0.064 0.164*** 0.015 0.043

(0.061) (0.060) (0.065) (0.062)

Adjusted p-value 0.302 0.007 0.816 0.490

Wage Employment (0/1)

Matched with 1st/2nd
MCP

-0.010 0.099* 0.080 0.007

(0.044) (0.052) (0.050) (0.053)

Adjusted p-value 0.957 0.095 0.209 0.887

Self-Employment (0/1)

Matched with 1st/2nd
MCP

-0.008 0.072 0.075 0.061

(0.060) (0.058) (0.063) (0.061)

Adjusted p-value 0.957 0.200 0.217 0.529

Total Earnings (GHC)

Matched with 1st/2nd
MCP

-13.101 62.738** 65.106*** 45.553*

(21.411) (25.270) (22.080) (26.680)

Adjusted p-value 0.541 0.013 0.003 0.089

Wage Earnings (GHC)

Matched with 1st/2nd
MCP

-8.978 38.237 42.521** 14.131

(19.906) (25.986) (17.517) (25.163)

Adjusted p-value 0.867 0.287 0.037 0.598

Business Profits (GHC)

Matched with 1st/2nd
MCP

7.098 18.523 13.830 25.306

(15.147) (15.008) (15.347) (17.012)

Adjusted p-value 0.867 0.287 0.349 0.291

Observations 567 567 567 567
Controls Yes Yes Yes Yes
Strata FE Yes Yes Yes Yes
Wave FE Yes Yes Yes Yes
Robust standard errors in parentheses. *** p<0.01; ** p<0.05; * p<0.1. P-values adjusted for multiple hypothesis testing
provided. Method: Westfall and Young 1993. Characteristics of MCPs ordered within districtxtrade. Independent variable:
being assigned 1st or 2nd MCP according to this ordering. Controlling for choice set and average characteristics of choice
set. Different columns correspond to different MCP characteristics. Outcomes one month prior to endline survey.36
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Garment-makers, 
hairdressers, welders, 
carpenters, masons
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• Question 5: Overall, how to informal apprenticeships 
impact labor market outcomes for trainees?  

   à RCT on access to apprenticeship training for youth 

• Medium-Term à 3 years is a long training duration, 
what happens about 1 year after training? 

Table 5: Labor Earnings

(1) (2) (3) (4) (5)
Total Wage Self Own App’

empl. empl. farm ship
(GHC) (GHC) (GHC) (GHC) (GHC)

Full Sample

Treatment -11.54** -15.35*** -0.94 2.13 0.82
(5.73) (4.84) (4.34) (2.03) (0.95)

Adjusted p-value 0.044 0.007 0.816 0.643 0.643
Mean Control 89.19 42.17 41.52 3.21 3.97
Observations 3,270 3,270 3,270 3,270 3,270

Males in Construction

Treatment -47.35* -59.36** -16.40 11.12 5.69
(28.56) (27.39) (21.86) (10.31) (5.53)

Adjusted p-value 0.098 0.116 0.594 0.594 0.594
Mean Control 197.65 126.97 67.74 0.18 11.76
Observations 685 685 685 685 685

Females in Cosmetology

Treatment -2.25 -11.23** 7.43 1.77 -0.40
(7.69) (5.30) (6.10) (2.08) (0.63)

Adjusted p-value 0.769 0.186 0.581 0.664 0.664
Mean Control 73.21 33.62 36.14 1.78 1.87
Observations 1,129 1,129 1,129 1,129 1,129

Females in Garment-making

Treatment -10.95 -8.09* -5.19 0.67 0.82
(6.70) (4.24) (5.38) (2.83) (0.79)

Adjusted p-value 0.102 0.204 0.686 0.829 0.686
Mean Control 71.89 25.25 39.84 4.86 2.05
Observations 1,327 1,327 1,327 1,327 1,327
Controls Yes Yes Yes Yes Yes
Strata FE Yes Yes Yes Yes Yes
Wave FE Yes Yes Yes Yes Yes
Robust standard errors in parentheses. *** p<0.01; ** p<0.05; * p<0.1
P-values adjusted for multiple hypothesis testing provided. Method: Westfall and Young 1993. Outcome
variable: Unconditional monthly earnings in Ghana Cedi. Total earnings comprise wagejob, own business,
own farm, and apprenticeship.
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• Training reduces earnings from 
wage employment, as 
apprenticeship graduates 
transition to self-employment 

Source: Hardy, Mbiti, McCasland, and Salcher, 2019

Garment-makers, 
hairdressers, welders, 
carpenters, masons
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• Question 5: Overall, how to informal apprenticeships 
impact labor market outcomes for trainees?  

   à RCT on access to apprenticeship training for youth 

• Longer-Term (6 years after training) à Analysis in 
progress! 
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• Longer-Term (6 years after training)

Some Challenges: 
• Men in the treatment group are about equally likely to drop out as 

they are to complete an apprenticeship 
• Men in the treatment group are about 25% less likely to migrate 

for work, potentially reducing access good work opportunities 

Some Opportunities: 
• Treated women are about 25% more likely to work in self-

employment (with no change in wage employment) 
• Treated women earn about 13% more in self-employment profits 

(with no change in wage employment earnings) 



Thank you!!! 
jamie.mccasland@ubc.ca

jamie.mccasland@gmail.com

The University of British Columbia

mailto:jamie.mccasland@ubc.ca
mailto:jamie.mccasland@gmail.com

