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Abstract

We use a field experiment to test whether financial incentives can improve the quality of appren-
ticeship training. Trainers (firm owners) in the treatment group participated in a tournament
incentive scheme where they received a payment based on their apprentices” rank-order perfor-
mance on a skills assessment. Trainers in the control group received a fixed payment based on
their apprentices’ participation in the assessment. Performance on the assessment was higher
in the treatment group. Two years later, treated apprentices scored 0.15¢ higher on a low-stakes
oral skills test and earned 24% more in total earnings, driven by higher self-employment profits.
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1 Introduction

Apprenticeships are viewed as a promising pathway to augment the skills, productivity, and labor
market outcomes of youth (Wolter and Ryan, 2011). By combining on-the-job training with practical
work experience, apprenticeships can deliver market relevant skills to apprentices by harnessing
the knowledge and experience of firms (or firm-owners) in a scalable and potentially cost-effective
manner (ILO, 2019). While apprenticeships in developed nations generally occur in the formal
sector, in developing countries they are typically conducted within informal sector small-scale
enterprises with the firm owner serving as the trainer (Teal, 2016)." Although comparable survey
data on participation in apprenticeship training across low- and middle-income countries is
limited, available evidence suggests (informal) apprenticeships are the most important source of
skills training for many countries in Africa and South-Asia (ILO, 2011). For example, focusing on
six African countries with harmonized survey data, Filmer and Fox (2014) find that 20% of youth
(aged 24-35) had participated in apprenticeships, whereas only 4% had ever attended a vocational
training program. In addition to providing training, informal apprenticeships are an important
and growing form of employment, especially in more urbanized settings in Sub-Saharan Africa
(Teal, 2016).

Despite the importance of informal apprenticeships, there are concerns that they may not be
able to deliver high-quality training due to the limited nature of monitoring, formal contracting,
standardization (e.g. a syllabus), and skills certification (Filmer and Fox, 2014; Darvas and Palmer,
2014; Teal, 2016; ILO, 2019). Trainers (firm-owners) may prolong the apprenticeship duration to
extract additional rents from apprentices who are typically paid much less than regular workers.
Further, because apprentices tend to start their own business after completing their training by
replicating their trainer’s business practices (Frazer, 2006), trainers may be reluctant to exert effort
to train a future potential competitor (Ackah et al., 2015).

In principle, well-designed incentive contracts could encourage trainers to exert higher effort
levels toward training their apprentices, potentially increasing the skills, productivity, and liveli-
hood of many youth in developing countries. Experimental evidence from primary school settings

in developing countries shows that financial incentives for teachers can be a cost-effective policy

'See Frazer (2006) and Hardy and McCasland (2023) for detailed descriptions of informal apprenticeships in Ghana.



option to improve the quality of education (Breeding et al., 2021; Pham et al., 2021; Ganimian
and Murnane, 2016; Muralidharan and Sundararaman, 2011). However, it is less clear if (modest)
incentives for trainers can improve apprentices” outcomes given the potential (opportunity) costs
of training and the challenges of recovering training (effort) costs.? In the context of skills training
programs, a number of government sponsored programs in developing countries incorporate
trainer incentives using outcome-based payment schemes. In these contexts, trainers payments
are conditional on trainee outcomes such as training completion or verified internship or job
placement.3 However, despite the growing prevalence of outcome-based schemes in training
programs, there is little empirical evidence of their effectiveness (Filmer and Fox, 2014; Adoho
et al., 2014).

In this paper, we report the results of a field experiment in Ghana that provided (tournament-
style) financial incentives to firms training apprentices in the context of a government-sponsored
program. In the absence of the program, aspiring apprentices would be required to find a training
firm and pay an upfront entrance fee. The government program waived the entrance fee and
matched apprentices with trainers. Trainers participating in the program were then randomly
assigned to either a treatment group or a control group. Control trainers received a fixed payment
for every apprentice that participated in a trade-specific skills assessment, while treatment trainers
received payments that varied based on their apprentices’ rank-order performance on the same
test. The average payout from both payment schemes was equalized to ensure the results were
not driven by differential income effects. The design was intended to encourage both treatment
and control trainers to avail their apprentices for testing approximately eight months after the
start of the intervention.

While only about two-thirds of apprentices in our study ultimately took the incentivized
assessment, the assessment sample is balanced along baseline observables, and neither treatment
status nor other covariates associated with ability predict participation in the assessment. We
augment our assessment results with two additional low-stakes skills measures from the endline

survey — an oral craft skills tests and a measure of sales skills. These were collected two years

2See Acemoglu and Pischke (1999) for a discussion on the importance of recouping training costs in determining a
firm’s training decisions.

3For example, see Chakravorty et al. (2021) in India, Attanasio et al. (2011) in Colombia, Chakravarty et al. (2019) in
Nepal, and Adoho et al. (2014) in Liberia.



after the assessment for over 9go% of participants.

All three measures of skills reveal that apprentices in the treatment group attained more skills.
Practical test scores in the assessment were 0.13¢ (p-value < 0.05) higher in the treatment group.
Two years after the intervention, apprentices from treated firms performed 0.15¢ better on the
low-stakes craft skills test and 0.12¢ better on an index of sales skills. Although we observe no
changes in firm owner time use, treatment firm owners are 10 percentage points more likely to
report using a formal syllabus in their training.

At endline, apprentices who trained with treatment firms earn 24% more each month on
average from all sources, driven by higher self-employment profits. We find no effect of treatment
on the probability of any self-employment or on overall labor supply. However, apprentices in the
treatment group were 20% more likely to have left the firm by the time of the endline survey.

We make three main contributions. First, we use an experiment to show that trainer incentives
can improve the quality of training in informal sector apprenticeships. While there is an extensive
literature on the potential for incentives to improve education and health services in developing
countries, to the best of our knowledge, we are not aware of any other paper that experimentally
tests the impact of financial incentives on firm training behavior.

Second, our study contributes to the literature on training within firms (Becker, 1964; Acemoglu
and Pischke, 1998, 1999; Caicedo et al., 2022), where many of the papers highlight the proclivity
of firms to under-invest in (general) training.* Our results show that relatively small incentives,
averaging 3.3% of average annual firm profits in the control group, improve training quality
offered by firms, which in turn increases the probability that the apprentice exits the firm (a proxy
for “graduation”). Due to data limitations, we are unable to directly estimate impacts on firms
during the period in which treatment firms experienced accelerated apprentice exit. However,
Hardy and McCasland (2023) show that firms in this context are labor constrained and are able to
capture rents from apprentice productivity. This suggests that apprentice turnover is costly not
just in terms of forgone rents, but also in terms of the costs of replacing departed apprentices.
The increase in apprentice separation we document here could therefore suggest that absent

intervention, firms strategically slow-walk training to retain apprentices.

4See Leuven (2005) for a discussion on how factors such as credit constraints among workers and the probability of
worker turnover (or poaching by other firms) can lead to inefficient investment in general training.
5See Fudenberg and Rayo (2019) and Fudenberg et al. (2021) for theoretical insights on the length of apprenticeships.



Finally, our results contribute to the broader job (and vocational) training literature in develop-
ing countries. While some high-quality programs have large medium-term impacts on earnings
(e.g. Alfonsi et al. (2020)), most rigorous evaluations of job (or vocational) training programs find
limited impacts on employment and earnings, coupled with high program costs (Mckenzie, 2017;
Blattman and Ralston, 2015). The small but growing literature on apprenticeships in developing
countries is also mixed, but the evidence suggests that higher quality programs can improve
trainee labor market outcomes (Alfonsi et al., 2020; Crepon and Premand, 2019; Hardy et al., 2019;
Cho et al., 2013; Monk et al., 2008).

Our results highlight that trainer incentives can be a cost-effective approach to improve the
quality of training programs in developing countries. Indeed, our incentive program pays for
itself in returns to apprentices in less than two years. The results suggest that there are significant
returns to improving the technical and sales (or soft) skills gained through apprenticeships.
However, consistent with Frazer (2006), these returns accrue in self-employment rather than in

wage employment.

2 Study Design

2.1 Study Background

This study was conducted in collaboration with the Council for Technical and Vocational Education
and Training (COTVET), a Ghanaian government agency that develops technical and vocational
training policy and programs, and works to improve the informal apprenticeship sector. COTVET
recognized that informal apprenticeships suffer from misaligned incentives between apprentices
and trainers. They were concerned that trainers slow-walk skill development and retain workers
at low wages for excessive periods of time, with most apprenticeships lasting about three years.
COTVET was keen on implementing reforms to accelerate the pace of training.

Our partnership with COTVET yielded a nested set of three experiments, embedded in the
implementation of the National Apprenticeship Program (NAP)—a nationwide program that
aimed to place unemployed youths into apprenticeships with firms (trainers) in the informal

sector. From August 2012 to January 2013, a pool of NAP applicants were randomly selected to



participate in the program, on a district by district basis.® These selected apprentices were then
(conditionally) randomly assigned to firms and commenced training between October 2013 and
January 2014.7 The sample for the present study is composed of apprentices that were training in
NAP firms at the time of the intervention in January of 2015, about a year after training began.®

Hardy and McCasland (2023) and Hardy et al. (2019) provide a detailed discussion of the
external validity of the sample. Hardy et al. (2019) show the apprentices recruited under the NAP
were observably similar to traditional (non-NAP) apprentices along all dimensions (including
cognitive ability and schooling) except that NAP apprentices were poorer. They also find no
differences between the self-reported training experiences of NAP apprentices and traditional
apprentices. Hardy and McCasland (2023) show that firms (trainers) in the NAP program were

broadly representative of firms that typically train traditional apprentices in Ghana.

2.2 Sample Summary Statistics

The NAP program included five trades, three in skilled construction, cosmetology, and garment-
making. Due to the unavailability of updated training curricula for the construction trades at the
time of the intervention, the incentive program implementation was restricted to garment-making
and cosmetology. These were also the two most popular trades, accounting for almost 80% of
NAP applicants at baseline (Hardy et al., 2019). This restriction yields a sample of 797 apprentices
across 467 training firms at the start of the intervention. Due to occupational gender segregation,
94% of the apprentice sample is female. Consequently, we report results for both the full sample
and also for the sub-sample of female apprentices consisting of 751 apprentices training at 446
firms. Due to the small sample size, we cannot report results for the sub-sample of males.

The sample comes from 32 districts around Ghana. Appendix Table A1 reports baseline (in
2012) characteristics of apprentices. Apprentices were 23 years old, with 7.5 years of schooling.
Roughly one-third were married and 48% had at least one child. 22% of apprentices in the sample

were self-employed and just 4% were wage-employed at baseline.

6See Hardy et al. (2019) for a short-run analysis of returns to apprenticeship training.

7Hardy and McCasland (2023) examines the firm-level impacts of access to the apprentice placement program, focusing
on the first year of training (2014) which predates the incentives scheme and any payments to firms.

8In December 2014 just before the roll-out of this study, in an effort to foster ongoing goodwill and trust, the research
team provided all trainers (including those not in this study) with 100 (GhC) per apprentice. Payment was not
conditioned on participation in the incentives scheme presented in this study and is not directly related to the analysis
presented in this paper.



2.3 Experimental Design

Trainers (firms) in the experiment were randomized into treatment and control, stratified by
district, trade, and a measure of the number of NAP apprentices at the firm.? These three
dimensions generate 128 strata, although 21 cells were empty so our study has 107 strata in total.
The intervention roll-out was conducted one-on-one and in person. A member of the research
team explained the program (either the treatment or control incentive structure), provided the
firm owner with a copy of COTVET’s occupational standards handbook (the syllabus used to
design the incentivized tests), and officially enrolled apprentices in the program.

Control firm owners would receive a flat payment of 100 GhC for each apprentice who
participated in the skills test. Treatment firm owners would receive payments based on the decile
ranking of their apprentices” performance within their trade and region.’ Apprentices in the
lowest decile earned their firm owners 25 GhC, which increased to 200 GhC in the top decile.
The payment schedule is presented in Appendix Table A2. In addition, across every region and
trade, the trainer of the highest-performing treatment apprentice received an additional 250 GhC
"bonus" (on top of their regular payout), in an effort to encourage effort even among the highest
performers. Both in expectation and ex-post, treatment firm payouts averaged 100 GhC."* Because
the average payouts are equalized across groups, we mitigate concerns that outcomes could be
driven by income effects. The skills test was implemented a little more than eight months after
the intervention roll-out, in August and September of 2015. Incentive payments were made in

October of 2015.

2.4 Data

Baseline data for apprentices and firms was collected in 2012 and 2013, respectively, prior to

randomization. Instruction hours, syllabus use, wages, and profits during the intervention period

9Randomizations were conducted separately for the South (24 sample districts) and the North of Ghana (8 sample
districts). In the South, where the average apprentice in our sample trained with 1.3 other NAP apprentices, firms
were split into those training a single NAP apprentice and those training more than one NAP apprentice. In the North,
where the average apprentice in our sample trained with 1.6 other NAP apprentices, firms were split into those training
one or two NAP apprentices and those training more than two NAP apprentices. This stratification ensured that we
equalized the numbers of apprentices in each experimental group.

1°QOur 32 districts, by design, have representation across all 10 regions as of 2015, generating 20 performance scheme
groups. Group size ranges from 10 to 100; mean and median group size is 40 apprentices.

"Median payouts were also close to 100 GhC (averaging the fifth and sixth deciles).



were collected via a firm midline survey in June 2015, before the assessment.’> All monetary
outcomes for both apprentices and firms are inflated or deflated to October 2015, when firm
owners received their payments from the intervention.

The assessment consisted of a theoretical component, administered verbally by an assessor,
and a practical component, which required apprentices to physically demonstrate a series of skills,
including a role play with a model client. Both sections were conducted at the firm and scored by
the assessor, an expert in the craft. The assessment was developed in collaboration with a team
of experts, and conformed to the national occupational standards developed by COTVET. The
assessment and scoring protocols were tested and refined in a pilot district. We therefore drop
the pilot district from the analysis of the assessment below. Because COTVET mandated that all
the exams had to be anchored to the national standards, the theoretical component of the exam
contained a large share of questions that are unlikely to measure remunerable craft skills.”

The practical component of the assessment, on the other hand, tested core competencies in
each craft. Garment-makers were required to demonstrate several different types of stitches
and seams, and asked to measure, cut, and sew a garment for a human model. Cosmetologists
could choose to either shampoo and braid a human model or to relax, roller-set, and blowout the
model’s hair. Assessors scored each step, taking the quality of work into account. Apprentices
who passed both the practical and theoretical tests earned an official skills certification.

We use the scoring schemes that determined whether or not an apprentice passed the exam
as our measure of performance on the assessment.’ From the theoretical section, these scoring
schemes dropped questions for which more than 25% of the variation was explained by the
assessor. The theoretical score is then the sum of the remaining correct answers. For the practical
section, the certificate scoring scheme up-weighted the most technical components of the exam
(like the quality of the final garment) and down-weighted less technical components (like a score
for greeting the client in a professional manner)."

The endline survey, conducted from July 2017 to May 2018, provides data on long-term skills

2See Figure S1 for a timeline.

3For example, (1) State three reasons why it is important to create an organized and tidy workspace., (2) State three duties involved
in tidying the workplace. For each duty, explain how regularly you should complete it and why?, (3) What are the broader societal
benefits of the hairdressing and beauty industry in Ghana?, and (4) Name three items that should be found in a first aid box.
'4The scoring schemes were developed in conjunction with COTVET.

I5Results using Item Response Theory (IRT) models are available upon request.



outcomes, earnings, labor supply, apprenticeship completion, and exit from the firm (turnover).
Over 90% of the sample was interviewed during this survey. Due to data limitations, we do
not have firm-level outcomes past 2015, and therefore use apprentice turnover to generate an
estimate of the indirect costs of the program to firm owners. The craft skills quiz was developed
by the research team, in consultation with local experts, and focused on core competencies in each
craft. It was an oral quiz and did not require practical demonstration of skills, but we believe
it to be a high-quality measure of craft competencies as it significantly predicts higher earnings
cross-sectionally in the endline survey and is positively correlated with practical test performance
(see Appendix Table A3).

We also present results on a measure of sales skills, composed of two indices. First, we asked
the respondent to discuss skills training in Ghana, and the surveyor rated the respondent on the
audibility, animation, engagement, and coherency of the response. Second, we asked respondents
to demonstrate how they would sell a pen to a surveyor. Respondents were scored on standard
sales strategies such as describing the attributes of the pen, describing how others like the pen,
and using humor to engage the enumerator. We take the first principal component of all ratings
from both sections. We believe this index can be interpreted as a measure of soft skills.

The key labor market outcomes come from a retrospective earnings module that asked
respondents to relay their wage-employment, self-employment, farming, and apprenticeship
earnings (and labor supply) 1 month, 4 months, 7 months, and 10 months prior to the endline
interview. Our measure of total earnings is the sum across all four earned income sources.*®
Profits in self-employment follow self-reported question structures from De Mel et al. (2009). We
stack the four retrospective observations in all earnings and labor supply specifications. Data on

apprenticeship completion and exit from the firm are self-reported.

2.5 Attrition and Balance Tests

Appendix Tables A4 and A5 present apprentice-level balance tests for the two samples that
generate variation in our outcome analysis: those apprentices with a follow-up survey and those

who participated in the assessment. In both tables, 19 of 20 covariates suggest a balanced sample

®Wage- and self-employment earnings are about 87% of total control group earnings.



and F-tests of the joint significance of all 20 covariates fail to reject joint orthogonality.'”” Only
our measure of household assets, the first principal component of a set of housing quality and
household asset measures, is imbalanced. Because the baseline household asset index predicts
some follow-up outcomes of interest (namely earnings and apprentice turnover), we control for
it (and a dummy for cases in which it is missing) in all apprentice-level specifications. Baseline
controls also include an indicator variable for apprentice gender in the full sample specifications,
as this covariate is imbalanced in the full sample (see Appendix Table A1). As a robustness check,
we report results excluding these controls in Appendix Tables A21- A2s.

We test for firm-level balance along baseline firm characteristics in Tables Ag and A1o. We find
that treatment and control groups are balanced along (baseline) firm-level characteristics such as
profits, firm size, firm owner cognitive ability, firm owner experience training apprentices, and
several self-reported measures of firm owner instruction.

Appendix Table A11 presents information on attrition for each of the five data sources. We
find that attrition rates are balanced across treatment and control groups in each piece of data
we exploit in the paper. Columns (1) and (2) of Table 1 show that about 65% of apprentices in
both the treatment and the control group participated in the skills assessment, in both the full
sample and the sample excluding the pilot district. Appendix Table A12 shows that there are
no statistically significant apprentice-level correlates of participation in the assessment, either in
the full sample or differentially by treatment. Appendix Table A13 conducts the same analysis
using firm-level characteristics and finds some suggestive evidence that firm owners with more
experience training apprentices were more likely to avail their apprentices for testing. This effect,

however, does not vary by treatment status.

3 Results

3.1 Skill Development

We present results on skills outcomes in Table 1. Intent-To-Treat (ITT) incentivized test score

outcomes are estimated using the following least squares regression:

7 Appendix Tables A6-A8 present analogous balance tests for the female apprentice sample, with similar conclusions.
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Yi = Po+ P1xTi+vs + 6+ ap x Xi + 1 (1)

where 1, are strata dummies, ¢, are assessor dummies (to control for more and less generous
grading), X; are controls for apprentice gender, the baseline household asset index, and a dummy
for cases in which that variable is missing, T; is a treatment indicator, and u; is an error term.
Skills outcomes measured in the endline survey are estimated using the same specification, with
the exception that the assessor fixed effects are removed. Our sales skills measure was graded by
surveyors, so specifications on sales skills are estimated including surveyor fixed effects. Errors
are clustered at the firm level. We report results for the full sample (Panel A) and also the sample
of females (Panel B). The sample size of men is too small to examine a male sub-sample.

The estimated treatment effects on the practical component of the assessment are 0.13¢ in the
whole sample and 0.18¢ for females (Column 3). We find no statistically significant effect of the
performance-based incentives on test performance in the theoretical component of the assessment
(Column 4), likely due to its content. COTVET requested relatively lenient pass thresholds, which
were collaboratively set at 50% for the garments practical, 45% for the cosmetology practical, and
50% for the theoretical exam, yielding pass rates of 80% in the control group.®® The observed
improvement in performance on the practical exam is associated with a noisy 5 percentage point
increase in the probability of passing that exam and earning a certificate (Panel A, Column (5)).
The probability of passing the practical exam and earning a certificate is more precisely estimated
among the female sample (Panel B, Column (5)).*

Columns (6) through (9) present results on our measures of craft skills and sales skills collected
at endline, in the full sample and the sub-sample of apprentices that both took the incentivized
exam and participated in the endline survey. The treatment increased craft skills by 0.15¢
(Column 6) in this low-stakes exam. These results help validate the results from the assessment,
allowing us to rule out potential gaming and concerns about attrition in the assessment sample.*°

The treatment also increased sales skills by 0.12¢. The improvements in verbal and soft skills

18Extremely strict marking of exams paired with relatively lenient pass thresholds is culturally common in Ghana, as in
many low- and middle-income countries.

9Although there were a few test-takers who failed the theoretical portion of the exam, the theory section was never
binding; test-takers who failed the theory section also failed the practical section.

2°We observe craft skills at endline for 93% of the analysis sample.
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associated with this measure could be the result of direct sales skill training or indirectly through
improvements in confidence or experience with self-employment. Point estimates for both craft
skills and sales skills in the incentivized test sub-sample are noisier but of a similar magnitude as

the full sample estimates.

3.2 Labor Market Outcomes

In Table 2, we present our second set of main outcomes. Earnings and labor supply outcomes at

endline are a stacked panel of four retrospective rounds, estimated with the following specification:

Yir = Bo+ B1*x T; + s +ap x X; +ejy (2)

where 1, are strata dummies, X; are controls for apprentice gender, the baseline household
asset index, and a dummy for cases in which that variable is missing, T; is a treatment indicator,
and ¢;; is an error term. We focus on ITT estimates because LATE (2SLS) estimates would require
very strong assumptions about the exclusion restriction. Errors are clustered at the firm level.
Only a small fraction of the apprentice sample had any positive earnings at baseline and earnings
data were measured differently. We therefore exclude baseline values of the dependent variable
from our outcomes analysis. Since the retrospective panel elicits labor market outcomes 1, 4, 7,
and 10 months prior to the endline survey that was collected between July 2017 and May 2018, B
is an average of the treatment effects five months prior to the survey date, and about two years
from the time of the assessment.?*

ITT treatment effects on earnings are estimated at 10.43 GhC per month (Panel A, Column
1). This is a meaningful increase as it translates to a 24% increase in earnings relative to the
control group mean. Earnings effects are driven by higher self-employment profits—the treatment
increased unconditional self-employment profits by 8.41 GhC, a 35% increase compared to the
control group mean (Column (2)), and conditional profits by a noisy 15.15 GhC (Column (4)). We
find no treatment effects on wage-employment earnings (Columns (3) and (5)).

In terms of labor supply, we do not find any significant changes in the probability of working

in any sector, working in self-employment, or working for a wage (Appendix Table A14). However,

21Recall, all nominal earnings in our data are converted to October 2015 GhC real values.
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we do see a small significant decrease in unskilled self-employment with a corresponding small
significant increase in skilled self-employment. Following Attanasio et al. (2011), we can generate
bounds that suggest that our results are driven by the productivity effects from increased skill
levels among the treated group rather than by a composition effect reflecting changes in the sector

of work.??

3.3 Heterogeneity

An important concern is that “weaker" participants may be discouraged from exerting effort if
they believe they are competing with “stronger" participants (Dechenaux et al., 2015; Charness
and Kuhn, 2011). We test for this possibility by examining the heterogeneity in treatment effects by
(baseline) trainer and apprentice characteristics such as cognitive ability. Overall, we do not find
evidence consistent with discouragement. We also do not find (strong) evidence of differential
treatment effects by baseline trainer or apprentice ability (see Appendix Tables A15-A20).

An additional concern is that the effects might be driven by the gains of the best performing
apprentices. Using quantile regressions, we find that the gains from the intervention were
broad-based and not driven by the best performers (see Appendix Figures S2 and S3).?3

Finally, in Appendix Figures S4 and S5 we show treatment effects on earnings in each of
the four retrospective rounds in the endline survey. We find that point estimates are quite
similar across the retrospective rounds and never statistically different from each other. This
finding suggests that earnings gains are relatively stable in the range of 1.5 to 2.5 years after the

assessment.

4 Mechanisms

4.1 Training Inputs and Intermediate Financial Outcomes

Using data from the firm midline survey that was conducted with firm owners after the interven-
tion was launched, but prior to the assessments, we explore shifts in the training environment in

Table 3. At the firm level, we find no evidence of a shift in firm owner hours worked last week or

??See Appendix B for details.
23The exception is sales skills, where we see larger effects at higher quantiles.
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firm owner time spent yesterday on instruction (Columns 1 and 2). At the apprentice level, we
find no evidence of a shift in firm owner instructional time, but we do find that apprentices in
treated firms worked more hours last week, about an 8% increase in hours worked, potentially
allowing for more learning by doing or learning by observing (Columns 3 and 4).* Despite the
estimated increase in apprentice hours and the measured improvement in apprentice skills, point
estimates on contemporaneous profits and wages paid to apprentices during the intervention
period (Columns 8 and 9) are noisy and not statistically different from zero.

Informal apprenticeships are often criticized for lacking standards or formal syllabi. While the
program provided trainers with a physical copy of the COTVET occupational standards handbook,
it was unclear if they would be used. In Columns (5) through (7) we show that treatment increased
the self-reported use of any formal syllabus, driven about evenly by the use of the COTVET
occupational standards syllabus and syllabi previously supplied by trade associations (some firm
owners reported using both). The increased adherence to a formal syllabus could potentially

improve the quality of training.

4.2 Completion

Although training completion and promotion are sometimes fluid concepts in this setting (39%
of certificate-holders self-report non-completion) and retrospective data on completion and exit
timing in the endline survey naturally generate some data quality issues, treatment increased
completion rates. In Table 4, we show that apprentices from treated firms were 22% (7 percentage
points) more likely to self-report completion after the start of the program in 2015 (Column (1))
and 67% (10 percentage points) more likely to self-report paying a non-zero ceremony or exit fee
to formally celebrate the completion of the apprenticeship (Column (2)).>> Treatment increased
the probability of completion and exit, while having no impact on the probability of completion
with retention (Column (3) and (4)). Apprentices at treated firms are 20% (8 percentage points)
more likely to exit the firm in the two years after the assessment, as reported by apprentices in the
endline survey and presented in Column (5). Earnings gains may accrue in part due to a higher

probability of completion.

24Appendix Table A28 shows that we also find no evidence of changes in other apprentice time use categories collected,
including instruction time from other workers.
25These ceremonies sometimes are just parties financed by the trainee. Other times they have traditional elements as well.
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4.3 Is Quality Training Costly to Firms?

Although we do not find any reductions in firm profits during the intervention period (Table
3), we do find that treatment apprentices are 20% more likely to exit the firm in the medium
term (Table 4), generating a potentially salient cost to firms of providing high-quality training.
Due to data limitations (we do not have firm-level outcomes past 2015), we cannot directly test
whether the program impacted medium-term profit outcomes. However, using insights from a
sister experiment, we argue that turnover is costly.

Hardy and McCasland (2023) show that firms in this context experience an increase in both
firm size and profits when experimentally exposed to a worker placement program that gave firms
access to additional apprentices. In other words, (i) firms in this context are labor constrained and
may not be able to readily replace apprentices who exit and (ii) firms in this context profit from
having access to additional apprentices. Together, these pieces of evidence suggest that accelerated
apprentice exit is costly to firms. In Column (6) of Table 4, we estimate the number of months
that firm owners missed out on due to accelerated apprentice exit, based on the apprentice’s
self-reported month and year of exit from the firm (if any) and the timing of the endline survey,
assuming zero missed months for apprentices still at the firm. On average, we estimate apprentices
exit 1.5 months earlier in the treatment group than the control group. Hardy and McCasland (2023)
estimate that firm profits increase by 11% per apprentice. Applying 11% to the profit measures in
the firm midline survey in Table 3 (251 GhC per month in the control group), we estimate a loss
due to exit of 27.6 GhC per month. Multiplied by 1.5 months, our back-of-the-envelope calculation
suggests firm owners lost a little over 40 GhC in the medium-term due to higher apprentice
turnover rates. It is unclear if trainers fully anticipated these costs. However, it is possible they

would learn to better account for these costs with repeated exposure to incentive programs.®

5 Analysis of Program Costs and Benefits

The largest costs associated with the implementation of this demonstration program were (1) the

cost of the financial incentives, and (2) the cost of developing and administering the assessment.

26Tt is also possible that they anticipated these costs but overestimated their incentive payouts but would learn to better
predict the payouts with more experience.
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Auxiliary costs such as program enrollment and certificate distribution were subsumed into
the larger administrative and survey costs associated with the research study and ongoing
administrative follow-up through COTVET.

We make some simplifying assumptions in our analysis of costs. First, although financial
incentives were only actually paid out for the 65% of the sample who participated in the exam, we
assume an incentive cost of 100 GhC per trainee for 100% of the trainees in the program. Second,
we exclude the cost of developing the exam, since it is a fixed cost and instead focus on variable
costs per apprentice. Third, we treat the auxiliary administrative costs mentioned above as fixed
costs and also exclude them from our analysis.*”

After these restrictions and simplifications, we are left with 100 GhC per apprentice in financial
incentive costs and the variable costs associated with testing. We spent about 40,000 GhC on the
testing program, with assessor salaries, per diems, and travel as the largest costs. Allocated on
a per apprentice basis across all 797 apprentices at the start of this study, this amounts to about
50 GhC per apprentice, yielding a total cost per apprentice of roughly 150 GhC. Taking monthly
returns from Table 2, an average across all 748 apprentices for whom we have endline data, the
12-month return to the program is estimated at about 125 GhC, easily paying for itself in returns to
apprentice in less than two years, using any reasonable discount rate. Although these calculations

are quite rough, they suggest a highly cost-effective program in terms of earnings outcomes.

6 Conclusion

Skills-upgrading through apprenticeship training offers a potentially low-cost, high-access alter-
native to institutional vocational training. However, the quality of training provided by these
programs could be low due to lack of formalization and monitoring. In this paper, we show that
trainer incentives can encourage firms to invest more in training, which can yield large earnings
gains likely associated with substantial welfare improvements in people’s lives.

We explore potential determinants of trainer choice to provide quality training and find little

empirical evidence supporting immediate training cost considerations, with no detectable impacts

?’Note that we also exclude the flat cash payment that was paid to firm owners immediately prior to the program in
December 2014, since it was largely the result of political issues unrelated to the performance-based incentive and
testing scheme.
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on (firm- owner) training time, apprentice wages, nor firm productivity during training. Instead,
we find that apprentices increased their labor supply in response to the incentives and trainers
were more likely to consult a formal syllabus during training. We also find a significant increase in
apprentice turnover, echoing existing literature from high-income country contexts that suggests
tirms strategically withhold training of general skills and are more willing to provide training in
monopsonistic labor markets (Acemoglu and Pischke, 1998). Because our study is not repeated
over multiple time periods, we cannot examine changes in apprentice and trainer responses (and
outcomes) that might occur as trainers gain experience with incentives schemes. Further, because
of the relatively small scale of our experiment, it is unclear if our main results would change if the

program was scaled up. These are two promising areas for future research.
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Table A2: Pay for Performance Scheme

Group | Payment to MCP
(Decile) | (Ghana Cedis)
200

140

130

120

105

90
80
70
35
25
Notes: The above lists the pay-
outs by apprentice performance decile
for each apprentice in the treatment
group. In addition, firm owners in
the treatment group whose appren-
tice performed best in the region and
craft earned their trainer 250 GhC.
Firm owners in the control group re-
ceived 100 GhC for every apprentice
who took the test regardless of perfor-
mance. Payouts for both control and
treatment firms averaged 100 GhC per
apprentice, both in expectation and
ex-post.

O | 0N [N |UT [ [N | =

=
o
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Table A3: Correlation between practical test and endline measures

Full sample Women only

(1) (2)
Craft skills quiz (z-score) 0.10™* 0.10™*
(0.04) (0.04)

Observations 466 439

Notes: This Table shows the results from estimating the correlation
between the practical test and one of the endline measures: Craft skills.
The estimation includes strata fixed effects. Standard errors, clustered at
the firm level, are in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01

28



100> d 4 ‘600 > d 4 '0T°0 >, 950 J0
anfea-d jo sppai4 juaurjean Sunpdrpaid ur (yuswAojdurs-J[as SaIISaP 0} S[LWA) WOIJ) SAJLLILAOD 0T [[e JO duedyruIs Jurof ayj Jo 1593 f uy Juswkorduwa-jias o3 pesf [[1m 11 Jeyy st Suturer diyssonuardde
ur pajsazajur are £y uosear ayj jey; Sunrodar juspuodsar sy 10§ S[qeLIeA I0JedIPUT UR ST judtAo]diig~f]a§ sai1sa] *SIPa)) euRYD) ST0Z 190D Ul PIINSLIW dIe SI[QRLIBA dSY} /PIZIIOSUIM U]
aaey syyoid juswkordwa-jas pue sgurnures qol a8em jo 9,6 0 doy ay, -ayeos 31x1] Jutod-moy e uo ;shivp asayy yiway fo ajpis 4nok aqriosap nok pinom moy Iy uz [y 03 dSUOdSaI PIZI[EULIOU AU} ST
Y1l pajiodayfjas *(s33s Surpnoxs) yesw papnpout yey; Aep 1ad speaw pue Aep 1ad usjes spesw :samseswr uodurnsuod pooy omy jo yusuodwod redourrd jsary Sy st AjLiN2ag poo *9eds JOIUOD)
JO SNDOT 1910Y Y} PUE 3[LdS WIRISH-J[9G S19qUIsOY A} :S)$9) SANIUS0D-UOU (3xJu0d 0} pajdepe) Om] JO Ydea U0 SII0DS PIZI[EULIOU dU} JO WNS PIZI[EULIOU U} ST XapU] SI[1YS 105 1S9} UOTIUS0da1
Arenqedoa ysi3uyg [e10 prom usayy e pue ‘g dnoio) sadtiey suaaey] ‘saa[psino padofaasp am suonsanb yyeur moy ‘[ressy uedg 3131 :s3s93 9ARIUS0D INOJ JO DL UO SII0DS PIZI[EULIOU AU} JO WNS
pazifeuriou ayy st xapuf Ay “(saoys pue ‘sauoyd afiqour SunfIom ‘a[24d1q ‘9)IGIojour ‘Ied ‘103eIdSLIJaI ‘OTpel A} ‘SSaI}IeL) SAINSEA Jasse pue (woox aures ayj ut deafs oym ajdoad jo equmu pue
“uauydur Sunjood Areurid ‘9omos SunyS3Iy ‘92mos 19jem ‘Ssadde UOTIR}IUES ‘[ELIDJeW [[EM ‘[ELI9)EUT JOOI ‘[eLdjewr 1007y) Ayenb Sursnoy jo 3as e jo juauodwod redourid 3s11y auy St Jassy pjoyasnop]
“Aaa1ms aurpus ayj ut pajedionred oym asoyy o} afdwues dy} S)OLISAIT A[qe} ST, "PAINSLIW I S}OIJJS JUIWFLAT} INO JO JSOW YOIYM WOIJ ‘Bjep ASAINS SUI[PUD pue ddue[eq 10§ 383} 0} YoIym jsurede
S9JBLIEAOD duIPskeq dArY snyj pue yjoq ut pajednpnied vEL Koains surrpus ayy ur pajednnied seonuardde gh/ “zroz jo roquueda(g pue 1sndny uvamiaq Aoams aurseq ayy ur pajedonred ssonuardde
L6/ J0 TQL *TOAS] LI S} Je PIIdISN]D dIe SIOLIF ‘S}OdJJO PIXY BIRX}S SIPN[OUT jey} uorssardar ajeredas e woxy sawrod (¥) uwumjod ur jusmijjood Jusweas} Yoeq "Uononysuod Aq padsueeq aq o}
(yuapuodsax Surpnpur) seonuardde wrerSoxd pue girou ‘syusuried 10adxs am os “wiry ayy e Sururern sadnuLIdde JYN JO IOQUNU BY} JO IMSLIW B PUR ‘Dper} OLISIp Aq Paynens sem Uoneziuopuer
Ay "S10Z JO seueyo) Jo SUOIZSI WISYINOS Z Y} WOIJ PUNSIP A[[RININI-010S dIe YOTYM ‘SI0T JO Se ATJUNod ayj JO SUOT3ar WIdYHOU ay) 3y} ur saAl] sonuaidde ayj jey) sayediput (7..0N $910N

(Z1°0) Soo- zqo 950 vel (1 /0) yuawrAodura-j[as sairsa(q
(¥g0) 1t-o- TelT 9061 9cl POdIoM SINOY A oaMm [ejo],
(g6°0) 01’0 €oIT tzer vel (OyD) syoid yuawhordure-jog
(19°0) zo'0- 61°0 zT0 YeL (1 /0) pakordwa-jo5
(98°0) T1°0 9¢'1 ob1 YeL (OyD) s3urures yuawrdordus-a8ep,
(98°0) 00°0 Yoo Yoo YeL (1/0) pakordura-a3ep,

(0S°0) 200 QT'0 920 €es (1 /0) souarradxe dryseonyuaadde Jorig
(0o0°1) 000 174 09'S 9¢S Burfooyos jo s1eak 1aygeq
(92-0) 01°0 e yee 119 3urjooyds Jo s1eak YO
(4g0) zo'o- 10°0- 00°0 (454 (9109s-Z) y3reaY pajrodar-jog
(8<-0) Yo-o- zo0- 10°0- otl (9102s-7) A31IMdIS pooq
(ot-0) Loo 800 000 1854 (9102s-Z) Xapul S[[1S JOS
(2g0) T0'0 00°0 zo0- 1354 (9102s-Z) Xapur ANIqy
(290) I1°0- o¥L G4 394 3urjooyds jo s1eax
+x(£0°0) qro 1o 10°0- ocl (9100s-Z) 21005 39sse P[OYISNOH
(£Lr0) 10°0- Yo 60 14%4 (x/0) (s)yuared ypm saary
(zg0) zo'o- 080 LZA0) vel UDIP[IYD JO IaquunN
(£50) zo'0- gto 9¢0 Sel (1/0) patireN
(260) Yoo g6'cT 16°CC Lzl a3y
(€1°0) €00 960 zb60 [} 74 J[ewd
(€z0) 91°0- otz 144 2 (yuapuodsax our) seonuardde werdorg
S¢o ¥€o (174 IION

€50 950 (74 sjyuauLIeD)

(©) () (€) (®) (1)
anfea-d  JUSIDHJE0D  JUSUIESI] [OIUOD)  SUOTLAIdS]Q
JUSIDIJJO0D)  JULWeal], Uean UeaN

(udwopp pue USIN—-ordureg asurpuy) sonsuoeIey)) dnuaIddy :Pouefeq vy oqeL

29



10°0 > @ sxx “S0°0 > d 4 “01°0 > d 4 '29°0 JO an[eA-d JO SP[IA
jusureany Sunorpard ur (quawkorduwa-J[as sarrsap 03 S[eWwd) WIOI)) SAJLLILAOD 0T [[& Jo dduedyrudis Jurol sy Jo 153} f uy ‘Juswhordua-jas 03 peay [im 1t ey st Suturer; dryssonuardde ur pajsasayur
are Ay uosear ay jeyy Sunrodar juspuodsar Y 10y S[qeLIRA J0JedIpUL U ST judufojduig-{1as sassa( "SIpaD) eUBYD) SI0T I9q0JO(0) Ul PIINSEIW I SI[RLIBA IS} {PIZLIOSUIM U3 aaeY syijord
yuawikorduwa-jjas pue sSururea qol a8em jo 9,50 doy ay, -afeds 311 yutod-moy e uo ;shAvp asayy yigway Jo ajpjs 4nok aqriosap nok pinoar moy ‘jp ut 1y 03 dsuodsal PAZIEULIOU dY) ST Y[V pajoday-{jas
*(s835 Surpnpoxe) yesw papnpur jeyy Aep 1ad sjeawr pue Aep 1od usyes sjeaw :samseaw uondwnsuod pooy omy jo yusuodwod jedourid jsiy aYy St A11411925 poo 3[eIS [0IFUOD) JO SN0 I9}OY
Ay} pue 3[eds WddISH-J[9S SIOqUASOY A} :$1S3) dANIUS0d-UOU (3X2}u0d 0} pardepe) oM} JO YdBd UO S9I0DS PIZI[EULIOU JY} JO WINS PIZI[BWLIOU d} SI Xapu] sjj1y§ #0s 1s9) uonuosar Lrenqesoa ysidug
[eI0 pIOM UddYY B pue ‘g dnoic) sadLjelA SUSARY ‘SIA[aSINO padoaasp am suonsenb yyew moj ‘[resay uedsg 181 :5)$9) 2AIUS0D INOJ JO DL UO SII0DS PIZI[EWLIOU Y} JO WNS PIZI[EULIOU U} ST
xapuJ Appqy “(ssoys pue ‘souoyd afrqour JunyIom ‘a1o£d1q ‘@¥IqI0OW ‘Ted ‘10JeIdSLIaI ‘OIPel ‘A} ‘SSI}ILUL) SIINSLaW Jasse pue (wool aures ayy ut dears oym ardoad jo zaquunu pue quaurarduur Sunyood
Arewrtzd “92mos SunySy ‘00Inos 19jem ‘SS900 UOTE)IUES ‘[ELIDJEUT [[eM ‘[eLID}eur JOOI ‘[errajeur 1007j) Ayenb Sursnoy jo 3as e jo jusuodurods redourrd js11y Sy ST 1aSSY PloyasNOF] "JUSUISSISSE A} UL
parednred oym asoyy 03 apdures ayy s}OLSAI S[qE) ST, “PAINSEIW AT S)IJJFD JUIUIFLI} S[[YS INO JO SWOS PIYM WOT] ‘BJep JUIWSSISSE PUe adue[ed 10 359} 0} YDIYM JSuTede SajeLIeA0d duraseq dAey
snyy pue yjoq ur pajedonred ogt -(3orgstp jorid a3 Surpnoxa) juswssasse ayy ur pajedonred soonuardde ggb “zroz Jo raquueda(] pue 3snSny ueamMIdq AaaIns sureseq ay) ur pajedonred soonuardde
L6/ J0 TQL *TOAS] ULITY S} Je PAIdISN]D dIe SIOLIF ‘S}OdJJO PIXY BIRX}S SIPN[UT jey} uorssardar ajeredas e wory sawrod (¥) uwunjod ur jusmoijjood Jusweas} Yoeq "Uononysuod Aq padsueeq aq o}
(yuapuodsax Surpnpur) seonuardde wrerSoxd pue girou ‘syusuried 10adxs am os “wiry ayy e Sururern sadnuLIdde JYN JO IOQUNU BY} JO IMSLIW B PUR ‘Dper} OLISIp Aq Paynens sem Uoneziuopuer
Ay "S10Z JO seueyo) Jo SUOIZSI WISYINOS Z Y} WOIJ PUNSIP A[[RININI-010S dIe YOTYM ‘SI0T JO Se ATJUNod ayj JO SUOT3ar WIdYHOU ay) 3y} ur saAl] sonuaidde ayj jey) sayediput (7..0N $910N

(550) €oo- 160 €go og¥ (1 /0) yuawrAordura-j[as sairsa(q
(€€-0) 69-c- Vel 14 14 (sY4 4 POdIOM SINOY A[YooMm [e}o],
(z9°0) Q61 6411 TIer og¥ (OyD) syoid yuawhordure-jag
(z50) €oo- oz'o Yzo ogl (1 /0) pakordwa-jo5
(¥g-0) Q10 QT'I gT'I ogy (OyD) sdurures yuawrdordus-adep,
(68°0) 00°0 €oo Yoo ogl (1/0) pakordura-a3ep,
(99°0) T0'0- 9z°0 o£o (A4 (1 /0) souarradxe dryseonyuaadde Jor1g
(£¥r0) oo I1°S 65t Lot 3urfooyos jo s1eak 1aeq
(1£-0) gro 98T Gle ()47 3urjooyds Jo s1eak YO
(96°0) 00°0 Yoo- 10°0 QLY (9100s-Z) yireay pajyrodar-jag
(92-0) €oo- 60°0- yo-o- LLY (9102s-7) A31IMdIS pooq
(05°0) Loo Soo- Loo- QLY (9100s-Z) XapuI SIS HJOS
(6£-0) €oo TO0'0 Soo- ogt (9100s-Z) Xapur ANIqy
(€€0) 6z°0 (4404 ()4 1314 3urjooyds jo s1eax
+(10°0) 120 900 zIo- (744 (9100s-Z) 21005 39sse P[OYISNOH
(09'0) To0'0 gyo 050 6Lt (x/0) (s)yuared ypm saary
(06°0) 10°0 880 YA og¥ UDIP[IYD JO IaquunN
(0g'0) 10°0- o 1¥o Ly (1/0) patireN
(68°0) Loo- 12T 69'cT 1744 a3y
(€z0) €oo 96°0 160 Qgl J[ewd
(91°0) Yeo- 16¢C Ggc Q|t (yuapuodsax ‘pour) saonuardde werdorg
gto Ly o feloi IION

YA 650 Qgt SJudULIED)

(©) () (€) (®) (1)
anfea-d  JUSIDHJE0D  JUSUIESI] [OIUOD)  SUOTLAIdS]Q
JUSIDIJJO0D)  JULWeal], Uean UeaN

(uswop) pue uSN—adureg Juswssassy) sonsudoeIey)) dnuRIddy :Pouereq Sy aqel

30



1070 > d 44 “S0°0 > d 4 “0T°0 > d 4 "¥z°0 Jo anea-d jo sppai4 juaunean Sunorpard ur (Juawkorduwe-jas saarsap 03 98 woIy) sajeLIeA0d 61 e Jo duLdYIUSIS Jurof ay jo 359} J uy ‘Juswiordura-jfas
0} pedy rim 31 Jey st Sururerny dryseonuardde ur pajsarajur axe Aoy uosear ay jeyy Sunzodar juapuodsar ay) 10§ S[qeLIEA I0JedTPUT Ue SI JuatuAojduig-fjag sausa] SIpa)) eueys) ST0T 19Oy Ul
PAINSEAW dIE SI[RLIEA IS} PAZLIOSULM Uddq daey sygoxd juswkorduwe-jros pue sSurures qol a8em jo 9,50 doy ay -ayeos 11031 Jurod-mojy e uo ;sAvp asayy yjjvay Jo ajvys 4noh aquiosap nok pjnom moy
“11v u1 J1y7 03 dsuodsar pazipewIou Jyy St Y] pajioday-fjas “(s88o Surpnpxa) yeawr papnpur jey; Aep 1ad sjeawr pue Aep 1ad usjes syeaur :saanseawr uondwmsuod pooy omj Jo Jusuoduwod redourid
1SI1J Y ST AJ14123G poo *3TedS JONUOD) JO SNDOT IS}I0Y] Y} PUE J[EdS WAISH-J[OG ST9qUASOY dY} :§359} SATTUZ0d-UOU (3X}U0D 0} pajdepe) 0m} JO Yded U0 SII00S PAZI[EULIOU dU} JO WINS PIZI[EULIOU
U ST Xapu] SJIyS 10 1593 uonruS0da1 Are[ndedoa YsiSuy [e10 pIom UddYTy e pue ‘g dnoio) sadLiejA susAry] ‘saaesmo padoraasp am suonsanb yyew anoj ‘[ressy ueds 3181( :$1$9) 2aR1US00 O]
JO oBd U0 S3I0JS PIZI[EWLIOU dU} JO WNS PIZI[EULIOU dy} ST xapu] Apjiqy *(saoys pue ‘sauoyd afrqour Sunyiom “9[dAd1q “OxIqI0jow ‘Ted ‘10§e1aSLIjal ‘OTper ‘A} ‘SS31})eUT) SIINSLIUT Jasse pue (Woox
oures ayy ur daars oym ofdoad jo raqumu pue quawsidwr Sunjood Arewrrd ‘9o1mos SunySI[ ‘9d1nos 19jeMm ‘SS300' UOTIR)IUES ‘[RLISJEW [[eM ‘[PLI9JeW JOOI ‘[errajew 1007j) Ajenb Sursnoy jo jos e
3o yuauodurod redmutid 311y 3y ST Jassy pjoyasnof] "TIOT JO DU Pue sndny usamiaq Asains aurpseq ay ut pajedonred sjdures sisATeue ayy ur uswom 1S4 d) Jo 9€4 “[OAS] UL SY} Je paIajsnyd
ST SIOLIF “S)DdJJd PaXI Bjel)s SIpNUT jey) uorssardar ajeredss e wory sawod (¥) Uwmiod ur JUSIDIFa0d JUsuIiear) Yoey “d[ewa) are a[qe} siyy ur sadnuaidde [y uononnsuod £q pasuereq aq 03
(yuapuodsax Surpnpur) seonuaidde urerSoxd pue ‘yyrou ‘syusuried 10adxe am os “wry ayy e Sururern sadnuardde [N JO JOQUNU 3Y) JO SINSLIW B PUR ‘Dpe} “OLISIp Aq PaYNeNs Sem UoeZiuopuer
Ay "S10Z JO seueyo) Jo suoI3ar WISYINOS Z dY} WO PUNSIP A[[RINJNI-010S dIe YDIYM ‘SI0Z JO St AUnod ayj Jo suordar WIdYpou ayj sy} ur saa1] sonuaidde ayj jey) sajediput y7.0N S910N

(rz°0) Soo- zSo cgo 9¢L (1 /0) yuawrAorduwra-j[as sarrso(q
(29'0) g6'0- Ggar lz'gr gcl PaYIoM SINOY AoMm [el0L
(09°0) QE1- €06 i 9L (OyD) siyoid yuawhordure-jog
(89'0) 10°0- Q10 120 9¢l (1 /0) pakordwa-jio5

(61°0) 9%°0 IT'T LS 0 9L (OYD) sSurures yuawrdordurs-a3ep,
(8F0) 100 €oo zo'0 9€L (1 /0) pakordwa-a3ep
(98°0) 10°0 ¢zo A Ges (1 /0) souarradxe dryseoryuaadde rorrg
(¥g0) 01’0 L9§ 09'S 1€S Surjooyps jo sieak 1oyjeq
(£¥0) 9z'0 65°¢ Le€ 119 3urfooyds jo s1eak IYIoN
(9g0) 10°0 €00 00°0 YeL (9100s-Z) y3reay pajyrodar-jog
(6t°0) goo- zoo- 00°0 164 (9100s-2) £31MdIS pooq
(81°0) 600 600 00°0 €el (9100s-z) XapuI S[[B[S YOS
(0g0) T0'0 €oo 00°0 54 (91008-Z) Xapur ANIqy
(4t70) L1°0- ot/ ovs a1l 3urfooyds jo s1eax
+x(£0°0) Sto Z1°0 00°0 zel (9100s-2) 21005 39sse P[OYISNOY
(69-0) 10°0- ato gvo €el (1/0) (s)yuared yim saary
(elo) €oo- 640 Glo 9¢L USIP[IYD JO I_qUINN
(41°0) goo- ¥¢o gto Lzl (1,/0) poLLIeIN
(€¥0) 620 99T 9T 6cs adv
(Yzo) Gr'o- ghe Ve 162 (yuapuodsax Tour) saonuardde weidorg
00T 00T 144 Jrewd

€co ¥€o 162 Y3IoN

(440 ) 164 SyuauLIED)

(9) () (€) () (1)
anfea-d  JUSIOHJE0D  JUSUNESI[ [OIUOD)  SUOTIAIdS]Q
JUSIDHJO0D)  JUdWIIBAI], UeaN UeaN

(ATuO uwawopy—ardureg ) sonsirajoerey)) sonuarddy edouefeq 19y d[qeL

31



10°0 > d 4us 'S0°0 > d 44 01°0 > d , "€2°0 Jo anjea-d jo splaIA Jusuyeany
Sunprpaid ur (quawkorduwa-j[as sarisap 03 98e woiy) SajeLIeAOd 6T [[e Jo duedyIuSIS Jutol 3y} Jo 1593 J uy ‘Juswkojduwa-jas 03 peay [[m 11 Jey st Sutureny dryseonuaidde ur pajsaraur are Loy uosear
ayp jeyy Sunaodax juspuodsar auy 10§ d[qeLIeA I0jedIpul ue St juauhojdiig-fjag saiisa] “SIPa)) euryD) SI0Z 190 Ul PAINSELIUT dIe SI[RLILA ISA) PIZLIOSUIM Uadq daey syjord juswkorduwas-yjas
pue sSurures qol aSem jo 9,50 doy ay, “a[eds 311 Jutod-moy e uo ;shvp asayj yigvay fo ajvis 4nok agriosap noA ppnoar moy ‘v ux 1y 03 dsuodsax pazifeuriou ayy st yjvap pajioday-fjas “(s88s Surpnpoxa)
yeaw papnput ey Aep 1ad sjeawr pue Aep 19d usjes sjeaw :samseaw uondwnsuod pooy omy jo yusuodwod [edurid 3s11y Sy St A714192G Pooq “d[eIS [OIUOD) JO SNOOT ISHOY Y} PUe S[edS Wd)SH-J[9S
S1aquasoy ay) :$189) 2ARIUS0-UOU (3x2JU0D 0} pajdepe) OM] JO DB UO SII0DS PIZI[EULIOU 3Y} JO WNS PIZI[EULIOU dU} ST Xapu] S|j1YS #0S 159} uonru8odar A1enqesoa ysijSuy [e10 pIom Uiy
e pue ‘g dnoin) sadLejA susary] ‘s3A[asIno padopadp am suonsanb yrewr moj ‘qessy ueds 331 51593 9ARIUS0D INOJ JO YOBD UO SIIO0IS PIZI[LULIOU U} JO WINS PIZIEULIOU dY} ST Xapu[ Aj1jiqy “(S90Ys
pue ‘sauoyd afrqowr Sunjom ‘B[24d1q ‘ONIqIOJOW “Ted “10}eIdSLIJAI “OTPET ‘A} ‘SSOI)JEUN) SAINSELAW Jasse pue (wroox aures ayy ut doafs oym ardoad jo raqunu pue Juawardur Junjood Arewrid ‘9omos
SumyS1[ “901N0Ss I9jeM ‘SS90DE UOTJRIIUES ‘[ELIDJEW [[EM ‘[ELIdJew JOOI ‘Tetjeur 1007j) Ayenb Sursnoy jo 39s e jo jusuodurod fedourid 3s11y 9y st 7assy pjoyasnop] “Adains aurpua ayy ur pajedonred
oym asoyj 0} a[dures dy} SLIST A[qe) ST, "PAINSLIW AT S}OJJFd JUIUFELI} INO JO JSOUT YDIYM WO ‘ejep AJAINS SUI[PUS pue ddUe[eq 10§ 359} 0} YOTYMm jsureSe sajerrea0d duIaseq dABY SN} pue yjoq
ur pajedonred oo/ Aoams aurpua ayy ur pajedonred 9ol 'z10z Jo QUL pue 3NNy ULamIaq Aoams durfeseq ay) ur pajedpnred sdures sisATeue oy ur uawom ISZ AU} JO 9EL TAS] WY A je
PaI2)SND dIk SIOLIF "S}OAJJD PIXTJ BILIS SIPN[IUT Jef} UoIssardar ajeredas e woy sowrod (F) uunjod ur JusidIjja0d JUSWeas} Yoey ‘e aIe d[qe) SIY} Ul SINIOM [[Y "UOonInIsuod Aq pasuereq aq o3
(yuapuodsax Surpnpur) seonuaidde wrerSoxd pue girou ‘syusuried 30adxs am os “wiry ayy e Sururern sadnuLIdde JYN JO JOQUNU BY) JO IMSLIW B PUR ‘Dper} OLISIp Aq Paynens sem Uoneziuopues
Ay "S10Z JO seueyo) Jo SUOIZSI WISYINOS Z Y} WOIJ PUNSIP A[[RININI-010S dIe YOTYM ‘SI0T JO Se ATJUNod ayj JO SUOT3ar WIdYHOU ay) 3y} ur saAl] sonuaidde ayj jey) sayediput (7..0N $910N

(br0) 9o°0- zqo 950 €69 (1 /0) yuawrAodura-j[as sairsa(q
(2l-0) zloo- T9'91 ¥g'g1 989 POdIoM SINOY A oaMm [ejo],
(Vo) 60°c- ae6 €911 €69 (OyD) syoid yuawhordure-jog
(99'0) 10°0- g1°0 zT0 €69 (1 /0) pakordwa-jo5

(91°0) Lgo QI'I 09'0 €69 (OyD) s3urures yuawrdordus-a8ep,
(g€0) 10°0 €oo zo'0 €69 (1/0) pakordura-a3ep,
(oZ-0) 10°0 9z'0 Gzo 269 (1 /0) souarradxe dryseonyuaadde Jorig
(56°0) €oo- 174 149 z0S Burfooyos jo s1eak 1aygeq
(€g0) Loo (4§93 eyt QL5 3urjooyds Jo s1eak YO
(56°0) 10°0 10°0 000 169 (9109s-Z) y3reaY pajrodar-jog
(€90) Yo-o- 00°0 10°0- 689 (9102s-7) A31IMdIS pooq
(9¢0) Loo g0°0 10°0 069 (9100s-Z) XapuI S[[B[S JOS
(€90) Yoo €00 zo0- z69 (9102s-Z) Xapur ANIqy
(£9°0) or1°0- €es ovZ Tly 3urjooyds jo s1eax
+(T0°0) qro 91°0 10°0- 089 (9100s-Z) 9100s J9sSe PJOYaSNOL]
(€£-0) 10°0- Yo gho 169 (x/0) (s)yuared ypm saary
(€£0) coo- 080 YA €69 UDIP[IYD JO IaquunN
(¢€0) Yoo- gto Lgo ¥g9 (1/0) patireN
(85-0) 120 6g'ce 99'cT 989 adv
(62°0) y1-0- oSz Ste 90Z (yuspuodsax ‘our) seonpuardde werdor
00'T 00'T 904 orewa

Yeo €co 904 IION

14K €go 90L sjuauLIeD)

(©) () (€) (®) (1)
anfea-d  JUSIDHJE0D  JUSUIESI] [OIUOD)  SUOTLAIdS]Q
JUSIDIJJO0D)  JULWeal], Uean UeaN

(ATuQ uawropy—ardureg aurppuy) sonsuoeIey)) dnuaIddy Poueeq Ly a1qel

32



10°0 > d s ‘S0°0 > d 44 01°0 > d , "92°0 JO anfeA-d jo sppa1h Jusunean Sunorpard ur (Juswkojduwa-j[as sarrsap 03 3k WoIy) SajeLILA0d 61 [[E JO dULIYIUSIS Jurof ayy
J0 159)  uy Judwkojdua-J[as o pesy [[im It Jey st Sutureny dysaonuardde ur pajsazayur are Aoy uosear ayy jeyy Suntodar juspuodsar ayy 10y s[qerrea Jojedtpur ue st juanfojdig-fjag saisaq ‘SIpaD)
eURYD) ST0Z 189G Ul PAINSEIUT I8 SI[(RLIBA 3SI} /PAZIIOSUIM Udaq daey syyord juswkorduwa-jpas pue sdurures qof a8em jo 94,6°0 doy ay ], "a[eds 31¥1] Jutod-1moj e uo ;sAvp asayy yjvay o ajvjs
Anofi agriosap nofi pinom aoy gy ut [y 0y dsuodsax pazifewriou ayy st yipaE pajioday-fjas *(s83a Surpnpoxa) yeawr papnpur yeyy Aep 1ad sjeawr pue Aep 1ad usyed sjeawr :samseaw uonduwnsuod pooy omy
3o yuauodwiod redurid 311y oYy st A141925 Poog "3[3S [OIUOD) JO SN0 I9NOY A} PUL J[LIS WAd)SH-J[9G SI9qULSOY Y} :S)$9) 2ARTUS0D-UOU (3x3}u0d 0} pajdepe) 0m] JO YDed UO SII0DS PIZI[EULIOU dY}
JO WINS PAZI[EWLIOU 3} ST Xapu] S][1YS 10S 159} uoniudodar Arenqedoa ysidug [e10 piom usayy e pue ‘q dnoin) sadtnejy susaey] ‘saapsino padofaasp am suonsanb yjew moj ‘[jeday ueds 331 :s1s93
9A1IUIZ00 INOJ JO oL UO SIIODS PAZI[EULIOU AU} JO WINS PAZI[EWLIOU df} ST Xapu] Ajijqy *(saoys pue ‘sauoyd afrqour Sumyiom ‘a[o£d1q “O¥1qI0}0Ur “Ied “10JeId3LIJoI ‘OTpel ‘A} ‘SSDI}}LUT) SIINSLI JIsse
pue (woox aures ayj ur dears oym adoad jo requnu pue ‘Jusurardur Suryood Arewrtid ‘9dmos Suny3I] ‘90IMN0s I9jeMm ‘SSaddE UOTJRIIUES ‘[RLId}RW [[eM ‘[BLI9}eUT JOOI ‘[errajewr 1007j) Ayenb Sursnoy
30 395 e jo yusuodwod Tedourrd 311y B3 ST Jassy pjoyasnol “Judwssasse ayy ut pajyedonred oym asoyy oy sydures ayj $1O113SAT A[qe} ST, “PIINSLIW dIE S}0JJd JUIWFELAT] S[[INS A3 INO JO SWOS YITYM
WOIJ ‘BJep JUDUISSISSE PUR ddUETeq 10§ 159} 0} YDTYMm jsurede sajereaod aur[aseq aaey snyj pue yjoq ur pajedonred 6vh +(s1omsip 10430 WoOIj paIdjjIp JUaWSsIsse ay} a1oym 3d1istp jorid oy} woiy
uowIoM 3y Surpnioxa) Judwusasse Ay ur pajedonred LSY 210z Jo RqUIEdA(] pue JsnSny usamiaq Aoains surpseq ayy ut pajedonred spdures sisATeue ayy ur uaWOM TS/ Yy JO 9EL “[OAI] WLIY AU Je
PaI2ISND dIk SIOLIF "S}OAJJD PIXTJ LIRS SIPN[IUT Jef} UoIssardar ajeredas e woy sowrod (F) uunjod ur JusidIja0d JUSWeas) Yoey "d[eway aIe d[qe} SIY} Ul SINIOM [[Y "UonInIsuod Aq pasuereq aq o3
(yuapuodsax Surpnpur) seonuaidde wrerSoxd pue girou ‘syusuried 30adxs am os “wiry ayy e Sururern sadnuLIdde JYN JO JOQUNU BY) JO IMSLIW B PUR ‘Dper} OLISIp Aq Paynens sem Uoneziuopues
Ay "S10Z JO seueyo) Jo SUOIZSI WISYINOS Z Y} WOIJ PUNSIP A[[RININI-010S dIe YOTYM ‘SI0T JO Se ATJUNod ayj JO SUOT3ar WIdYHOU ay) 3y} ur saAl] sonuaidde ayj jey) sayediput (7..0N $910N

(69°0) zo'o- zqo €go 474 (1 /0) yuawrAodura-j[as sairsa(q
(oz0) he- ST9r €o'1C ott POdIOM SINOY A ooMm [ejo],
(€L0) TI'I- z0'6 LT'11 474 (OyD) syoid yuawhordure-jog
(15°0) €oo- 61°0 €zo oY (1 /0) pakordwa-jo5
(9t0) obro 880 oo 6v¥ (OyD) sdurures yuawrdorduws-a8ep,
(00°1) 00°0 zo'0 zo'0 ovy (1/0) pakordura-a3ep,
(€570) €oo- Yeo QT'0 144 (1 /0) souarradxe dryseonyuaadde Jorig
(£¥r0) tto (45 S9¥ 1443 3urfooyos jo s1eak 1aeq
(€£-0) gro €6 8T 16¢ 3urjooyds Jo s1eak YO
(86°0) 00°0 Yoo- 10°0 Lyy (9100s-Z) yireay payrodar-jag
(180) zo'0- Loo- yo-o- ott (9102s-7) A31IMdIS pooq
(€9°0) goo Soo- Loo- Lyv (9100s-Z) XapuI SIS HJOS
(4¥70) Loo 900 Loo- (144 (9102s-Z) Xapur ANIqy
(¥zo) 9¢0 (434 969 1434 3urjooyds jo s1eax
#xx(10°0) €zo Loo zIo- Ay (9100s-Z) 21005 39sse P[OYISNOH
(88'0) 10°0 LYo 050 124 (x/0) (s)yuared ypm saary
(66°0) 00°0 A 940 (1474 UDIP[IYD JO IaquunN
(&t°0) Yoo- 1¥o o 14474 (1/0) patireN
(8Z-0) 91°0 19'2e otece (%474 adv
(zz0) zTO0- oGz 19T LSy (yuspuodsax ‘our) seonpuardde werdor
00°'T 00°'T LSy Jrewd

gt o otro L5V IION

¢go YA LSy sjusuLIeD)

(©) () (€) (®) (1)
anfea-d  JUSIDHJE0D  JUSUIESI] [OIUOD)  SUOTLAIdS]Q
JUSIDIJJO0D)  JULWeal], Uean UeaN

(ATuO uawropy—ardureg Juawssassy) sonsuoeIey)) dnuaIddy :Pouefeq gy o[qelL

33



10°0 > d 4 'S0°0 > d 1 '0T°0 > d . "86°0 JO onTeA-d JO Sp[EIA Jusumeas Sunorpard
Ul (SJUSTP M SIom sadruaidde [un sYjuow 0} S[ewaj WOLJ) S9}LLIEAOD 6T [[€ JO aouedYTUSIs Jutof ay) Jo 159} Uy "DYD 10T 19q03d() Ul dI1e
S9[qeLIeA [eDDURUY [V 'SPA[PSINO pado[eadp am suonsenb yreuwr moj pue [[eoay uedg 3181(] :$31S93 9ARIUS00 OM] UO SIIODS PIZI[EULIOU d} JO WNS
PaZI[eULIOU 3} ST Xapu] A31[1qY/ "S1095J9 POXY Bjells SOPNOUL Jey} Uorssaidar ajeredas e wory sawod (¥) uwwumod ur Jusmiyjaod juswiear) yoey -ajdures
INO UI SULIY [ SaPN[OUl 3[qe)} S, "UOONISU0d Aq pasuereq aq 0} seonuaidde ureroid jo raquunu pue “g3iou ‘syusuured 0adxe am 0s “ULiy ayj je
Sururen; soonuaidde JyN JO IOqUINU 9y} JO 2INSESW © pUe ‘Oper} LusIp Aq payiel)s Sem UOHRZIWOPURI 3] "G10T JO Seueys) JO SUOIZDI UIdYIN0s
£ 3y} woiy 1ouUnSIp A[[eIn}[nd-0100s Ik YIIYM ‘S10T JO Se AIFunod oy} Jo SUor3al UISY}I0U dU} S} Ul Pajedo] SI ULLY S} Jey} S}edIPUIL 70N SIION

(£g°0) ¥1°0- z9'6 966 gob SJUSI UM Iom sadnuaidde un syjuon
(Ygo) 10°0- oo 0£0 zob (1/0) seonuardde moO[s 0] UOTIONIISUT SIOW SIPTAOL]
(£6°0) 00°0 S$9'0 09'0 9ot (T/0) UOONIISUT OUIPYUOD SSAUISNY
(06°0) 10°0 950 ¥S0 got (1,/0) uoTPNIISUT JUSWISeURW [RIOURUL]
(8¢0) Goo %90 650 gob (1/0) uononysur Juswadeuew AI0JUdAU]
(g60) 00°0 60 g6°0 got (T /0) UONONIISUT IITAIDS ISWO0ISND)
(gz0) ¥6-1- 6201 6€c1 ozl soonuaxdde pajorduwod jseg
(¥6:0) 00°0 9g°0 4go 1t (T/0) Isquawl UOTIRIDOSSE Jpel],
(z€-0) Go'6¥e 00°6TO’t 00048’ 1Tk (OYDH) s1osse wirg
(2l-0) vg€- 91°9S I1°6S 1Tk (OYD) 111q 23em
(98°0) Soo- 1404 ety 1zh (IoUMO “[ouT) 9ZIS WLIT
(€€-0) gh1z 01°661 (YAVAs 61 (OyYD) yuouwr jsey s1joIJ
(84-0) 9L IT obele 00°TLE o1¥ (DY) yruous 3Se[ SaNu2AY]
(65°0) LEo- zlo1 TTIT 19014 (sxread) o8e wrir]
(46°0) 10°0 T0'0 00°0 1zh (2100s-Z) xapur ANIqy
(z90) 100 L6'0 L6'0 19¥ (1 /0) dryseonyuardde pajerduwo)
(82-0) 60°0- gt'g 4] z9b urjooyds jo sreax
(69°0) 6z 0- Go6€ LyG€ LSy a3y
(¥€0) €00 060 9g8°0 Loy S[ewDg
(91°0) 0T1'0- L1 0l'1 LoV sooniyuaxdde wrei8oi

z€o 1€0 Lot JMON

950 GSo Lot SjusuLIED)

© ® © © D)
anfea-d  JUSDEIE0D JUSUEDI] [OIUOD)  SUOTJRAIdSqQ
JUSDIJJO0))  JUdWI)edl], UBaA UBaA

USWOAA pue USN Sururel], SULIL—SONSLIa)eIey) WL :dduefeq 6y d[qeL

34



10°0 > d 4 'S0°0 > d 41 ‘0T°0 > d . "£6°0 JO onTeA-d JO Sp[RIA Jusumean) Sunorpaxd ur (syusrp YIm
sIom saonuaidde yun syjuour 03 A[EWSY WOIJ) SAJLILA0D 6T [[e Jo dduedyIudIs jurol ayj jo 3893 J Uy DY) SI0T 19q0JO0) Ul Ik SI[RLIPA [RDURUY [[V
"S9ATesINO pado[aasp am suonsanb yjew 1oy pue [[eday uedg JI8I(] :S3S9) SATITUS0D 0OM} UO SIIODS PIZI[EWLIOU Y} JO WINS PIZI[EULIOU Y} ST XapUJ
A1qYy "S109330 POXIy BIRIIS SOPNIOUL Jey} uoIssai3a1 jeredas e woiy sawod () uwnjod ur JUsye0d juswiear; Yoeq d[dures o ur SIoyIoMm d[ewaf
Gururer; suriy [[e SAPNOUI d[qe} ST, "UondNIsuod £q pasuereq aq o3 sadnuaidde werdoxd jo aqumu pue 4paou ‘syusurred 30adxe am 0s ‘wiIy yj je
Sururen; soonuaidde JyN JO IOqUINU 9y} JO 2INSESW © pUe ‘Oper} LusIp Aq payiel)s Sem UOHRZIWOPURI 3] "G10T JO Seueys) JO SUOIZDI UIdYIN0s
£ 3y} woiy 1ouUnSIp A[[eIn}[nd-0100s Ik YIIYM ‘S10T JO Se AIFunod oy} Jo SUor3al UISY}I0U dU} S} Ul Pajedo] SI ULLY S} Jey} S}edIPUIL 70N SIION

(06°0) 11°0- g¢'6 Q9'6 6g¢ SJUSI UM Iom sadnuaidde un syjuop
(85-0) €oo- 620 zto age (1 /0) saonuardde mofs 0} UOTIONIISUT DIOW SIPTAOL]
(99°0) TO0'0- S$9'0 290 6g¢ (T /0) UOTIPNIISUT DUIPYUOD SSauIsng
(£2-0) 00 950 €50 6g¢ (1,/0) uoTPNIISUT JUSWISeURW [RIOURUL]
(ozr0) Loo g0 650 6g¢ (1/0) uononysur Juswadeuew AI0JUdAU]
(£6°0) 00°0 60 g6°0 6g¢ (T /0) UONONIISUT IITAIDS ISWO0ISND)
(o€-0) Q6°1- g9'01 19°CI zob soonuaxdde pajorduwod jseg
(¥g-0) 100 g0 4go cot (T/0) Isquawl UOTIRIDOSSE Jpel],
(4¢-0) 060 ootSo’t  oo6vg'c cob (OYDH) s1osse wirg
(65-0) 0g8°4- oL ¥s Q1°4S co¥ (OYD) 111q 23em
(2¢6°0) coo- 1404 1484 cob (IoUMO “[ouT) 9ZIS WLIT
(£€0) lgoz 00°'10T 09’161 10t (OYD) yruouw 3se[ SHJoOI
(€£0) tTr 0g'LLE 01°QLE 10¥ (DY) yruous 3Se[ SaNu2AY]
(€£-0) Yzo- 0g'0T 0T'II 1444 (sxread) o8e wrir]
(98°0) T0'0 €oo 00°0 cob (9100s-Z) Xapur ANIqy
(£9-0) 100 L6'0 L6'0 obt (1 /0) dryseonyuardde pajerduwo)
(€g0) Loro- g ot g 18744 urjooyds jo sreax
(88°0) I1°0- 0z'S€ VAN o154 a8y
(19°0) 100 60 16°0 ott Jewraq
(zz0) goo- €Lt 141 ott soonjuardde urerdoig

1€0 1€0 ott JMON

¥<o ) ort SjuauLIeD)

© ® © © D)
anfea-d  JUSDEIE0D JUSUEDI] [OIUOD)  SUOTJRAIdSqQ
JUSDIJJO0))  JUdWI)edl], UBaA UBaA

ATuQ uswop) ururel], SULIL]—SONISLIg)OeIeY) WL :dduefeq 0TV d[qeL

35



Table A11: Attrition

Targeted = 1 if Surveyed Treatment Coefficient
Sample Control Treatment Coefficient  p-value
(1) (2) 3) (4) (5)

Panel A: Full sample
Apprentice Baseline Survey 751 0.98 0.98 0.00 (0.88)
Apprentice Incentivized Test 797 0.65 0.63 -0.01 (0.87)
Apprentice Endline Survey 797 0.94 0.94 -0.01 (0.71)
Firm Baseline Survey 467 0.90 0.91 0.01 (0.72)
Firm Midline Survey 467 0.72 0.74 0.01 (0.81)
Panel B: Women only
Apprentice Baseline Survey 751 0.98 0.98 0.00 (0.88)
Apprentice Incentivized Test 751 0.64 0.63 0.00 (0.97)
Apprentice Endline Survey 751 0.94 0.94 -0.01 (0.66)
Firm Baseline Survey 446 0.90 0.90 0.00 (0.96)
Firm Midline Survey 446 0.72 0.73 0.01 (0.85)

Notes: Each treatment coefficient in column (4) comes from a separate regression that includes strata fixed
effects. Standard errors in apprentice-level regressions are clustered at the firm level. * p < 0.10, ** p < 0.05, ***
p < 0.01



Table A12: Correlates of Attrition—Apprentice Characteristics
Full Sample Women Only
Took Took Took Took
incentivized incentivized incentivized incentivized
test (0/1) test (0/1) test (0/1) test (0/1)

(1) (2 () 4)

Treatment -0.00 0.12 0.01 0.12
(0.04) (0.12) (0.04) (0.13)
Age -0.01 -0.00 -0.01 -0.00
(0.00) (0.00) (0.00) (0.01)

Age*Treatment -0.01% -0.01
(0.01) (0.01)

Married (0/1) 0.01 -0.02 0.01 -0.03
(0.04) (0.05) (0.04) (0.06)

Married*Treatment 0.07 0.08
(0.07) (0.08)

Number of Children -0.01 -0.02 -0.01 -0.01
(0.02) (0.04) (0.02) (0.04)
Children*Treatment 0.01 -0.00
(0.04) (0.04)

Household Asset score (z-score) 0.01 0.01 0.02 0.02
(0.02) (0.03) (0.02) (0.03)

Asset Score*Treatment -0.01 -0.01
(0.04) (0.04)

Years Schooling 0.01 0.00 0.01 0.00
(0.01) (0.01) (0.01) (0.01)

Years Schooling*Treatment 0.01 0.01
(0.01) (0.01)

Ability Index (z-score) -0.00 -0.01 -0.00 -0.02
(0.02) (0.03) (0.02) (0.03)

Ability*Treatment 0.02 0.04
(0.04) (0.04)

Soft Skills Index (z-score) -0.02 0.01 -0.02 0.01
(0.02) (0.02) (0.02) (0.02)

Soft Skills*Treatment -0.05 -0.05
(0.03) (0.04)

Food Security (z-score) -0.02 -0.01 -0.01 -0.01
(0.02) (0.02) (0.02) (0.02)
Food Security*Treatment -0.00 -0.00
(0.03) (0.04)

Self-Reported Health (z-score) -0.01 0.00 -0.01 0.01
(0.02) (0.03) (0.02) (0.03)

Health*Treatment -0.03 -0.05
(0.03) (0.04)

Desires Self-Employment (0/1) 0.00 -0.00 0.01 0.01
(0.03) (0.04) (0.03) (0.05)

Self Employment*Treatment 0.02 0.02
(0.06) (0.07)

Observations 797 797 751 751
Joint F-statistic p-value 0.47 0.41 0.56 0.28

Notes: Regressions include strata fixed effects. Standard errors, clustered at the

firm level, are in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01
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Table A13: Correlates of Attrition—Firm Characteristics

Full Sample Women Only

Took Took Took Took
incentivized incentivized incentivized incentivized
test (0/1) test (0/1) test (0/1) test (0/1)

(1) (2) () (4)

Treatment -0.00 -0.03 0.01 -0.04
(0.04) (0.19) (0.04) (0.19)
Years Schooling -0.01 -0.01 -0.01 -0.00
(0.01) (0.01) (0.01) (0.01)

Years Schooling*Treatment -0.01 -0.01
(0.01) (0.01)

Ability Index (z-score) 0.01 -0.00 0.00 -0.01
(0.02) (0.04) (0.02) (0.04)

Ability*Treatment 0.02 0.03
(0.05) (0.05)

Firm Size (Incl Owner) 0.01 0.01 0.01 0.01
(0.01) (0.01) (0.01) (0.01)
Firm Size*Treatment 0.00 -0.00
(0.02) (0.02)

Above Median Apprentices Trained (0/1) 0.08* 0.09 0.07 0.08
(0.05) (0.07) (0.05) (0.07)

Above Med Apps Trained*Treatment -0.01 0.00
(0.09) (0.10)

Trade Association Member (0/1) 0.08 0.11 0.10 0.15
(0.07) (0.09) (0.08) (0.10)

Association Member*Treatment -0.08 -0.11
(0.12) (0.13)
Profits Last Month (log) 0.01 -0.03 0.01 -0.00
(0.03) (0.04) (0.04) (0.05)

Profits*Treatment 0.07 0.04
(0.07) (0.08)

Revenues Last Month (log) -0.01 0.02 -0.03 -0.02
(0.04) (0.06) (0.04) (0.06)

Revenues*Treatment -0.06 -0.01
(0.07) (0.07)
Wage Bill (log) -0.00 0.00 -0.00 -0.00
(0.01) (0.02) (0.01) (0.02)

Wage Bill*Treatment -0.01 -0.01
(0.03) (0.03)

Firm Assets (log) 0.00 -0.01 0.01 0.00
(0.02) (0.03) (0.02) (0.03)

Firm Assets*Treatment 0.02 0.02
(0.04) (0.04)

Observations 797 797 751 751
Joint F-statistic p-value 0.638 0.852 0.681 0.886

Notes: Regressions include strata fixed effects. Standard errors, clustered at the firm level, are in
parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01
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Table A23: Impacts During the Intervention—Robustness

Apprentice level labor inputs

Firm Midline Survey
Financial Outcomes

Firm owner Apprentice
Apprentice instruction wages
hours hours last month
last week per day (GhQC)
(1) (2) (3)
Panel A: Full sample (Baseline controls)
Treatment 4.13"* 0.10 1.55
(1.91) (0.09) (3.08)
Observations 565 595 566
Mean of Dep Variable T=0 44.18 1.29 22.17
Panel B: Full sample (No controls)
Treatment 3.66" 0.11 1.53
(1.91) (0.09) (3.04)
Observations 565 595 566
Mean of Dep Variable T=0 44.18 1.29 22.17
Panel C: Women only (No controls)
Treatment 4.03™" 0.08 1.94
(2.03) (0.09) (3.20)
Observations 527 556 528
Mean of Dep Variable T=0 43.73 1.32 21.85

Notes: All specifications include strata fixed effects. Wages for each apprentice are reported by the

firm owner. Wages are in October 2015 Ghana Cedis. The first panel mirrors specifications in Table 3,

including controls for the baseline value of the household asset index. The second and third panels

test for robustness to the exclusion of the imbalanced apprentice-level controls in the full sample (men

and women) and the analysis sample (women only). Full sample specifications also include a control

for apprentice gender. Standard errors, clustered at the firm level, are in parentheses. * p < 0.10, **

p < 0.05,*** p < 0.01
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Table A26: Summary statistics of time use (Firm owners)

Mean SD Min Max N

Panel A: Percentage of total work hours

Instruction 0.06 0.09 0.00 1.00 1,060
Supervising 0.04 0.09 0.00 0.69 1,060
Trade association 0.01 0.05 0.00 0.44 1,060
Learning new skills 0.00 0.03 0.00 0.38 1,060
Work in shop 0.62 0.23 0.00 1.00 1,060
Other 0.01 0.04 0.00 0.44 1,060
Idle time 0.26 0.19 0.00 1.00 1,060
Panel B: Percentage of idle hours

Errands outside shop 0.28 0.29 0.00 1.00 1,006
Break from work 0.57 0.34 0.00 1.00 1,006
Waiting for customers 0.15 0.29 0.00 1.00 1,006

Table A2y: Summary statistics of time use (Apprentices)

Mean SD Min Max N
Panel A: Percentage of total work hours
Instruction MCP 0.10 0.13 0.00 1.00 882
Instruction workers 0.01 0.04 0.00 0.88 882
Observation 0.06 0.12 0.00 0.75 882
Practice 0.04 0.10 0.00 1.00 882
Work in shop 0.57 0.23 0.00 1.00 882
Other 0.01 0.05 0.00 1.00 882
Idle time 0.21 0.12 0.00 1.00 882
Panel B: Percentage of idle hours
Errands outside shop 0.45 0.30 0.00 1.00 843
Break from work 0.45 0.33 0.00 1.00 843
Non shop tasks 0.10 0.26 0.00 1.00 843
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Figure S1: Timeline
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Figure S2: Quantile treatment effects (Full sample)

(a) Craft skills (z-score) (b) Practical component (z-score)
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Note: This figures plots the coefficients from a quantile regression on several outcomes and their 95% confidence
intervals. Standard errors are clustered at the firm level.
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(a) Craft skills (z-score)

Figure S3: Quantile treatment effects (Women only)

(b) Practical component (z-score)
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Note: This figures plots the coefficients from a quantile regression on several outcomes and their 95% confidence

intervals. Standard errors are clustered at the firm level.
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Figure S4: Treatment effects on earnings (Full sample)
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Note: This figure shows the dynamic treatment effects (and their 95% confidence interval) on earnings from the four

rounds of the retrospective panel that asked respondents to report on earnings 1 month ago, 4 months ago, 7 months
ago, and 10 months ago from the endline survey.

Figure S5: Treatment effects on earnings (Women only)
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Note: This figure shows the dynamic treatment effects (and their 95% confidence interval) on earnings from the four

rounds of the retrospective panel that asked respondents to report on earnings 1 month ago, 4 months ago, 7 months
ago, and 10 months ago from the endline survey.



Figure S6: Outcome heterogeneity by idle time (Full sample)

(a) Craft skills (z-score) (b) Sale skills (z-score)
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(e) Self-employment profits (Conditional; GhC) (f) Self-employment profits (Unconditional; GhC)
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Note: This figure shows the treatment effect (and their 95% confidence intervals) in a series of outcomes (y-axis) by
firm owners’ quintile in idle time (x-axis). We also show p-values for testing whether the treatment effect for firm
owners in the first quintile (least idle time) are the same as the effects for those in the last quintile (most idle time), and
for testing whether the treatment effect is the same across all five quintiles.
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Figure S7: Outcome heterogeneity by idle time (Women)

(a) Craft skills (z-score) (b) Sales skills (z-score)
1.5

1
S 1 S
e £

© o .5
g 5 @
E E
© ©

o R s [ R

e I [

-5 -5

1 2 3 4 5 1 2 3 4 5
Quintile Quintile
p-value(H,:Q,=Q;)= 0.03 p-value(H,:Q,=Q;)= 0.96
p-value(H,:Q,=Q,=Q,=Q,=Q;)= 0.10 p-value(H;:Q,=Q,=Q,=Q,=Q;)= 0.92
(c) Practical component (z-score) (d) Total earnings (GhC)

1 100
3 3

= 5 = 50
0] o
€ €
(9] (V]
£ £

e 2 I e e e

= [

-5 -50

1 2 3 4 5 1 2 3 4 5
Quintile Quintile
p-value(H,:Q,=Q;)= 0.31 p-value(H,:Q,=Q;)= 0.65
p-value(H;:Q,=Q,=Q,=Q,=Q;)= 0.24 p-value(H,:Q,=Q,=Q,=Q,=Q;)= 0.02

(e) Self-employment profits (Conditional; GhC) (f) Self-employment profits (Unconditional; GhC)

100 100
S 50 3}
£ £ 50
[0] [0]
T e A I S 5
£ E
8 S e o e B A
F 50 =
-100 -50
1 2 3 4 5 1 2 3 4 5
Quintile Quintile
p-value(H,:Q,=Q;)= 0.57 p-value(H,:Q,=Q;)= 0.88
p-value(H,:Q,=Q,=Q,=Q,=Q,)= 0.20 p-value(H,:Q,=Q,=Q,=Q,=Q,)= 0.03

Note: This figure shows the treatment effect (and their 95% confidence intervals) in a series of outcomes (y-axis) by
firm owners’ quintile in idle time (x-axis). We also show p-values for testing whether the treatment effect for firm
owners in the first quintile (least idle time) are the same as the effects for those in the last quintile (most idle time), and
for testing whether the treatment effect is the same across all five quintiles.



B Bounds on Productivity Effects

Attanasio et al. (2011) evaluate a randomized vocational training program in Colombia and find
that access to the program increased significantly both employment and earnings. They develop a
method to disentangle productivity effects among workers from composition effects driven by
increased employment. They arrive at the following bounds for the causal effects of productivity:

E(S|IL=1,R=1)—E(S|L=1,R = 0)+

[E(S(p(0.90))) — E(S(p(0.10)))]
Pr(L=1|R=1)—Pr(L=1|R =0)
Pr(L=1]R =1)

Where S is earnings (salary), L is labour supply and R is treatment status (randomized).
E(S(p(0.90))) and E(S(p(0.10))) are the earnings of the control group among those working at the
goth and 10th percentiles respectively. Intuitively, it’s the earnings difference between treatment
and control groups bounded by how much the introduction of compliers (only working because
of the program) may affect the composition of workers. Refer to pages 202-204 and Appendix B
(pages 214-219) of their paper for derivation.

In our study, as per table A14, we find no significant effects on labour supply or even self-
employment but we do see treated apprentices moving from unskilled self-employment into
skilled self-employment. Thus, the earnings gains could be driven either by this shift into skilled
employment or increased profits among those working in skilled self-employment. Note that both
of these factors can be interpreted as productivity gains since all participants in this sub-sample
of self-employed people at endline are working. Still, we can show that there are productivity
gains even among those working in skilled self-employment. Adapting the equation above by
setting L to be skilled self-employment and S to be profits in skilled self-employment, we obtain
the following bounds. For women, 9.23 GhC to 65.80 GhC and in the full sample, 0.72 GhC to
67.62 GhC. Both bounds exclude o and are rather large suggesting strong productivity effects.
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