
7 Rate of return analysis

We have found that doing an apprenticeship leads to a rise in earnings, the size of which

depends on one’s level of education. These returns seem at first to be quite high, so we include

a rate of return analysis here to show that the point estimates found in the regressions are not

unreasonable.

In Table 10 we calculate the internal rate of return (IRR) for the apprenticeship investment.

Two groups are compared: those with zero education and those with 10 years of education.

We find the IRR by calculating the difference in earnings predicted by the regression results in

Tables 7 and thus the table shows a range of estimates. The calculation is done on an annual

basis assuming a three year apprenticeship, during which the apprentice loses the median annual

income for his/her level of education. These foregone earnings are actually the bulk of the cost

of the apprenticeship, as the upfront fee is low relative to that (or in about 20% of the cases

is nothing at all). When we assume a positive fee, we take the mean of the fees reported by

current apprentices in the 2006 GUPHS. This is the most accurate valuation of current fees

available.19 The predicted earnings are evaluated at every year, at the corresponding level of

experience, for 30 years. The IRR is the rate at which the net present value of the investment

just equals zero.

This analysis is rough and is not meant to convey exact rates of return. We use only the point

estimates in the calculation and do not evaluate the returns at the edges of the confidence

intervals for each estimate. Nevertheless, these internal rates of return seem sensible. People

break even on their apprenticeship investment after about 7 or 8 years of working. Compared

with the real return on education, the figures in Table 10 shed some light on why formal educa-

tion may be preferable to apprenticeship, especially for those students who have survived past

primary school. However, those who end up doing an apprenticeship without formal education
19 These fees, when put into 1998 cedis, are close to what is reported in the GLSS 4 as well. We also have data

on what former apprentices paid for their apprenticeships but we feel that the exercise to put these values into
real terms introduces too much noise into the variable.
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Table 10: Internal Rate of Return

No education 10 years of education
Assuming median upfront master fee (500,000 cedis):

Model 2a 11.6% na
Column [10] 22.1% 10.2%

Assuming no upfront master fee:
Model 2a 12.0% na
Column [10] 23.3% 10.5%

IRR evaluated with the predicted values from models in Table 7. Median fee is that reported
by current apprentices in the 2006 GUPHS. Median income for those with no education is
assumed to be 410,000 cedis and for those with 10 years it is 600,000 cedis. “na” means that
the IRR does not exist (i.e. the investment is never recovered).

do markedly better than similarly uneducated workers who do not do an apprenticeship.

8 Summary and conclusion

Apprenticeship is, on the basis of our survey and other Ghanaian data sources, by far the

most important form of training in urban Ghana. Of the training events our survey identified,

over half were either current or past apprenticeships. The vast majority of apprenticeships are

undertaken by those with junior high school or less. Given the prevalence of apprenticeship

as a form of training in Ghana, as well as its important role in the growing informal sector, a

natural question is whether apprenticeship pays off for those people who undertake it.

Our earnings data suggest that those who did an apprenticeship earn less than those with no

training. This apparent paradox is suggestive of a selection story. We have investigated how

far ability, credit constraints and formal education can explain this outcome. Three dimensions

of ability have been modeled. The first is that observable in our data as a result of Raven’s,

literacy and numeracy tests. The second two dimensions of ability we have termed general

ability and an aptitude for apprenticeship. We seek to identify their possible effects by using

different instrumenting procedures for the apprenticeship dummy variable. Our instruments

are designed, in part, to capture the possible role that credit constraints play in the decision to

invest in apprenticeship. The final element we have investigated is the role of formal education
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in the return to apprenticeship.

We limit our sample in order to make meaningful comparisons between workers with earned

income who do an apprenticeship and those who do not. We find that controls for observable

ability do change the return to undertaking apprenticeship to be positive but it remains low

(and insignificant). By far the most important factor affecting the return to apprenticeship is

the level of formal education of those undertaking the apprenticeship. Our most conservative

estimate implies that for currently employed people, who did apprenticeships but have no formal

education, the training increases their earnings by 50%. The return declines as education rises.

It is possible these education levels are closely related to what we have termed general ability.

Those who enter apprenticeship with no formal education may well be atypically able while

those who enter it with junior high school are generally low ability.

Our instrumenting procedure is designed to allow for the possibility that unobserved general

ability, not fully captured by the education variable, may be biasing down the returns to ap-

prenticeship. However we have noted that if the unobserved ability in the data is what we

have termed “an aptitude for apprenticing” then the bias in the estimate on the apprentice-

ship dummy will be upwards. While we cannot reject the hypothesis that apprenticeship is

exogenous we interpret the evidence as showing that the OLS estimates with controls for formal

education are a lower bound for the return to apprenticeship. The first stage regression can

be given an interpretation as showing a role for credit constraints in the decision to undertake

apprenticeship, although its importance relative to the roles of general ability and aptitude

remains an open question.

We conduct a rate of return analysis which provides a check on the point estimates and shows

that the regression results imply rates of return of up to 20% if we are willing to accept the

point estimates from instrumenting. In addition, we find that men who do apprenticeships

earn higher returns than women who do them, though this difference is not significant. The

increment in earnings is only one aspect of the return to apprenticeship and these other aspects,

an increased probability of a job and its social role, may be more important for women than
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men.

Our analysis has shown that for some choosing the apprenticeship route can yield a high return.

Nonetheless, the fact that we identify a positive impact of apprenticeship on earnings should

not distract us from the bigger picture, which is that workers who did an apprenticeship are

now earning less than other workers who did not do this type of training. We are not able

to model here the feedback effects that mean that apprentices are still not “succeeding”, in

terms of earnings, in the overall labour market. There is something else that then causes

their low earnings. Poor earnings for apprentices may result from two factors: unobservable

individual characteristics and unobservable workplace characteristics. We have explored the

first factor in this paper as an explanation for selection into the apprenticeship system. The

second factor depends on how trained apprentices move through the labour market. Entering

the apprenticeship system puts workers on a path to the informal sector and shuts them out

of more lucrative formal sector jobs. Indeed, qualitative studies find that apprentices tend to

be isolated from formal wage employment. This issue raises further questions about the effect

of apprenticeship on occupational choice as well as questions as to what causes the market

segmentation that is so characteristic of labour markets in Africa. Exploration of these questions

is left to future research.
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A Apprenticeship in Ghana

Traditional apprenticeships in West Africa are widespread. In Ghana, the practice is particularly

common, especially in the informal sector. The market for apprenticeships is more established

and has flourished over time.

Although every apprenticeship is different, in general a written or oral agreement is made

between the “master” or “mistress” and the parents/guardians of the potential apprentice. The

education of an adolescent is effectively transferred from the parent to the master (Boehm,

1995). As a result, apprenticeships are as much socialization as training. Often, the master will

receive a fee, but other times the apprentice will work for reduced (or no) wages. Entry is for the

most part open for anyone who can pay the training fee: minimum education requirements are

non-existent, and other necessary qualifications besides ethnic or clan identity are uncommon

(Middleton et al., 1993). Skills transfer occurs mainly by watching and imitating the master

(Johanson & Adams, 2004). The apprenticeship usually lasts for a fixed term (typically 3 or 4

years).

The nature of the training is sector-specific and often product-specific; apprentices may learn

how to manufacture only one item, for example (Frazer, 2006). They also learn trade-related

skills such as how to handle tools and repair machines, as well as general business management

skills like sourcing, pricing, and contracting. Relative to more formal vocational training, ap-

prenticeships are much more flexible. Apprentices also have more relevant skills because they

do hands-on work as opposed to classroom training.

Nearly all apprentices want to set up their own business after their training is completed, as this

is by far the most rewarding outcome. However, this may require substantial start-up capital,

especially in manufacturing.
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B First stage IV results

Included below are the relevant first stage results, including test statistics for the first stage of

the IV (Model 1a).

Table 11: First Stage Control Function for Education - dependent variable: educa-
tion (years)

Ln(hrs worked per week) -.162
(.205)

Male .509
(.202)∗∗

Experience (years) .055
(.026)∗∗

Experience (years2/100) -.288
(.052)∗∗∗

Brother’s education (years) .080
(.028)∗∗∗

Sister’s education (years) .078
(.030)∗∗

Cape Coast 1.297
(.576)∗∗

Accra -.387
(.303)

Kumasi -.505
(.314)

Raven’s score .045
(.024)∗

English Score .149
(.017)∗∗∗

Reading Score .046
(.029)

Math Score .098
(.032)∗∗∗

Obs. 931
R2 .501
F statistic 83.144

Standards errors are robust.
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Table 12: First Stage Probit for Apprenticeship - dependent variable: apprenticeship
(dummy)

Ln(hrs worked per week) .014
(.107)

Male .127
(.110)

Experience (years) -.014
(.018)

Experience (years2/100) .004
(.048)

Education (years) .416
(.100)∗∗∗

Education2 (years2/100) -2.378
(.360)∗∗∗

Number of other apprentices in HH .252
(.082)∗∗∗

Piped internal water in home .298
(.101)∗∗∗

HH borrowed in past year .252
(.127)∗∗

Cape Coast -.994
(.309)∗∗∗

Accra -.109
(.157)

Kumasi -.177
(.168)

Raven’s score -.015
(.014)

English Score .022
(.017)

Reading Score .001
(.021)

Math Score -.102
(.023)∗∗∗

Educ Control -.155
(.094)∗

Obs. 931
Log Likelihood -468.407

Standards errors are robust.
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Table 13: Identification check for apprenticeship instruments - dependent variable:
education (years)

Male 1.460
(.218)∗∗∗

Experience (years) -.036
(.032)

Experience (years2/100) -.193
(.064)∗∗∗

Brother’s education (years) .121
(.032)∗∗∗

Sister’s education (years) .178
(.032)∗∗∗

Number of other apprentices in HH -.458
(.184)∗∗

Piped internal water in home .462
(.229)∗∗

HH borrowed in past year .379
(.304)

Cape Coast 1.619
(.655)∗∗

Accra -.190
(.324)

Kumasi -.805
(.344)∗∗

Obs. 931
R2 .35

Standards errors are robust.
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Table 14: Test statistics for Model 1a (IV)

First stage F-statistic, distributed as F(15,915) 16.37
P-value 0.000
Hansen J-statistic (overidentifying test), distributed as χ2

(2) 0.411
P-value 0.8143
Difference in Sargan-Hansen statistics (endogeneity test), distributed as χ2

(1) 1.798
P-value 0.1800

These test statistics are robust.
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