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two recent challenges are characterizing the social
environment, pushing many countries and organ-
izations to seek new ways to maintain a competi-

tive advantage: the transition of modern economies to
knowledge-based globalised economies and besides the
demographic aging of societies. enhancing the levels of
skills in the population, required for the jobs both for now
and for the future, is therefore a strategic concern in the
economic growth and social development of countries all
over the world. 
on the one hand, globalization is speeding up technology
and innovation: new occupations are emerging while re-
placing others; within each occupation, required skills and
competencies are evolving, whereas the knowledge con-
tent of production processes and services is rising (iLo,
2011). at the same time, demographic processes related
to increasing life expectancy and lower fertility rates are
causing, on one side, problems for welfare state budgets;
on the other, the shrinking proportion of young workers
increases labor shortage (iLo, 2013). 
in addition to these trends, there is strong evidence that
poor cognitive skills, such as literacy and numeracy, have
a negative impact on the quality of life of individuals, in
particular on their earnings and employment prospects. a
variety of surveys have shown that people with good
skills, measured by standardized test scores, tend to have
higher wages and better chances of being in work than
people with low level of skills (dearden et al. 2001, Vi-
gnoles et. al. 2010, Murnane et al., 2000, hanushek and
Zhang, 2008).

in this context the prevailing point is that the success of
a country largely depends on the possibility to rely upon
a labour force with higher levels of individual compe-
tences. as a result, many governments aim at investing re-
sources in order to increase the skill level of their citizens.
adult education and training (aet) are a possible strat-
egy of adjusting the skills of the adult population to the
needs of either the changing occupational structure and
ageing societies (Cummins et al., 2015). aet also have
important implications for social inequality. on the one
hand, this objective is potential promising in order to re-
duce inequalities emerged also in early life. Moreover, the
mentioned macro-trends of globalization and demo-
graphic changes are likely to have a strong impact on the
need both for older and lower qualified people to take part
in lifelong learning activities in order to update their
skills to match labor market demands (organization for
economic Co-operation and development, 2013). on the
other hand, aet may actually increases existing in-
equalities if well-educated people are the primary group
taking advantage of these opportunities (Kilpi-Jakonen et
al. 2014).

The Human Capital Framework
one of the most significant contribution of labour eco-
nomics is the human capital theory (Becker, 1964). ac-
cording to this perspective, people are considered valuable
assets, somewhat recognised as a form of capital, like the
physical capital. the oeCd provides an efficient defini-
tion of this construct: it corresponds to any stock of
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«knowledge, skills, competencies and attributes embod-
ied in individuals that facilitate the creation of personal,
social and economic well-being» (oeCd 2001, p.18). the
possible sources of human capital differences are innate
ability, school, pre-labor market influences and adult ed-
ucation and training (acemoglu and autor, 2014). a
brief description of each source follows. 
Workers can have different amounts of human capital be-
cause of innate differences. research in psychology and
neuroscience has documented that there is some genetic
component of iQ in origin (Plomin and deary, 2014).
Many economists believe that this “unobserved” vari-
able is very important in order to understand the distri-
bution of wages. there is however a problem, we do not
have good data on this component of human capital. Fur-
thermore, the relevance of this observation for labour
economics is that there is likely to be heterogeneity in hu-
man capital even when individuals have access to the
same investment opportunities and the same economic
constraints. then the omission of this component in the
Mincerian equation can lead to biased estimates (ability
bias) of the rate of return to schooling, linked to the “en-
dogeneity” of education1 (Griliches, 1977). 
since the seminal work of Mincer (1970, 1974), school-
ing has been the focus of much research, since the com-
ponent of human capital investments is the most easily ob-
servable and readily tracked over time. the empirical
results suggest that education, measured as educational at-
tainment, confers significant advantages to individual.
on average, the economic rate of return to an additional
education ranges between 5 and 10 percent (Card, 1999;
harmon et al., 2000). 
it is, however, widely accepted that what is learnt is
equally, if not more, important than the quantity of school-
ing acquired (Glewwe 1996; ishikawa and ryan, 2002).
in other words, what matters is not only the “quantity” of
years of schooling acquired but, above all, the “quality” of
this investment, measured by the level of cognitive skills.
today the cognitive skills, identified by test scores – such
as those incorporated into the international assessments –
are good measures of relevant skills for the human capi-
tal (hanushek et al., 2011). in this respect, consistent ev-
idence indicates that better skills are significantly related
to higher labour market earnings. according to
hanushek’s estimate, a one-standard-deviation increase in
numeracy skills is associated with an average increase in
hourly wages of 17.8% (hanushek et al., 2013).
in the main, schooling decisions take place while the
young person is still living within the family environment,
therefore it is widely accepted that the family plays a ma-
jor role in determining the human capital development

and subsequent inequalities between individuals (Cunha
and heckman, 2007). the empirical evidence reports a
strong positive association between parental socio-eco-
nomic status, typically measured by income or education,
and the dimension of children’s human capital, such as
health and cognitive and non-cognitive skills (Blanden et
al. 2007: Currie, 2009) at a given age; in turns it predicts
key economic, social, health and behavioral outcomes in
adulthood (heckman, 2007). Besides the family, recog-
nition is growing among economists that also peer group
effects, to which individuals are exposed before they join
the labour market, may also significantly affect their hu-
man capital. some studies report positive influences of
higher achieving peers, at least for some students, meas-
ured by test scores (Zimmerman, 2003: Gaviria and
raphael, 2001). Probably the main difficulty inherent
with this approach as detailed in evans et al. (1992) is that
families may choose their residence (and schools) based
on observed characteristics of potential peer groups (self-
selection). at the same time families may possess unob-
served characteristics, such as greater motivation, that
positively influence students’ outcomes. thus peer vari-
ables could be positively correlated with unobserved in-
dividual determinants of outcomes, perhaps leading to up-
ward biases in estimates of peer-group effects (sacerdote,
2001). 
a significant amount of human capital investment occurs
through training or adult education courses, acquired by
workers after schooling.  in broad terms, there are three
different types of aet: formal, non-formal and informal. 
Formal AET take place in education and training institu-
tions and lead to recognised credentials and diplomas
(Commission on european Communities, 2000). 
Non-formal AET can take place both within or outside of
educational and training settings (i.e., on-the-job training),
but do not typically lead to formal credentials (Ibidem). 
Informal AET are any activity involving the pursuit of un-
derstanding, knowledge or skill, occurring without the
presence of externally imposed curricular or pressure -
i.e., learning by experience - (Livingstone, 2001).
in his classic book “human Capital” (1964), Gary Becker
distinguished between firm-specific and general train-
ing. the former provides a worker with specific firm
skills, that is, such as increasing his/her productivity only
with the current employer; the latter will contribute to the

1. the problem of ability bias is basically that more able people could get more
schooling and at the same time earn more not because of the additional school-
ing but just because they are more able. so if the individual’s ability and edu-
cational attainment are correlated, estimation of economic return to education
would give biased results.
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worker general human capital, increasing his/her pro-
ductivity with a range of employers. according to Becker,
whether the firm or worker pays for this form of human
capital depends on whether the job training is firm-spe-
cific or general. in perfectly competitive labour markets,
workers pay for general training by receiving low wages
during training periods, but they will reap the returns of
this investment by earning higher wages later. and, since
general training is fully transferable, workers’ post-train-
ing wages will be the same across firms (Becker, 1964).
in the case of specific training, the skills acquired will not
be transferable to other firms; then, it is efficient for firms
and workers to share the costs and the benefits of this kind
of training investment (hashimoto, 1981). Finally, if the
training comprises a mix of general and specific compo-
nents, there should be some sharing of costs (albert et al.,
2010).

Participation in AET
the belief among policy-makers, employers and indi-
viduals is that a continual skill formation plays an im-
portant role in the accumulation process of human capi-
tal (Jenkins et al. 2002). nevertheless, despite the
increasing emphasis placed in the last two decades on the
positive role of lifelong learning, most of the research at-
tention has been on the acquisition of human capital by
young people through formal education. this paper fo-
cuses on two different kinds of lifelong activities - the for-
mal and non-formal AET - and it intends to review the fac-
tors influencing the participation of individuals in these
components of human capital, and the effectiveness of
aet in improving the level of individuals’ basic skills –
namely, numeracy and literacy. in this paragraph, i ex-
amine the literature concerning the determinants of the
participation in aet. i focus on three factors shaping
participation: age, gender, prior level of education. 
regarding age, the general pattern is that the likelihood
of participation in aet decreases in time, which is pri-
marily due to the lower perceived benefits of participation
and possible incompatibility of learning with adult-life
courses (hostetler et al. 2006; elman and o’rand, 2007). 
turning to prior education, there is a wide ranging evi-
dence that individuals with higher educational attain-
ments are more likely to participate in non-formal aet,
(Bassanini et al., 2007; dieckhoff and steiber 2011; al-
bert et al., 2010). one possible explanation is that higher
educated people tend to work in more demanding and
knowledge-intensive jobs, which require more training
(oeCd, 2013). in literature this is also known as “a cu-
mulative advantage” (diPrete and eirich, 2006). ac-
cording to Blundell et al. (1999), a strong complemen-

tarity occurs indeed between the three main components
of human capital – innate ability; qualifications and
knowledge acquired through formal education; skills,
competencies and expertise gained through workplace
training. these findings, moreover, consistent with the cu-
mulative and multiplier effects of learning, get further
support in heckman’s research for whom “skills beget
skills” (Cunha and heckman, 2007). in other words, this
literature «suggest that there should be strong invest-
ments in early childhood, both because the sensitive pe-
riods for acquiring several capabilities occurs early in
life, but also because successful early in life is the foun-
dation for successful later in life» (Carneiro et al. 2010,
p. 256). as a result, individuals with higher initial edu-
cation and those in better occupational positions are more
likely to participate in non-formal aet. 
on the other hand, formal aet have a different pattern.
in particular, the general expansion of tertiary education
in the last years has also attracted more mature students
(schuetze and slowey, 2002). some studies, indeed, show
that individuals with no diploma or degree but rich in ear-
lier experience are more likely to return to education as
adults. (elman and o’rand 2004, hällsten, 2011). at the
same time, those already owning a high qualification
have less incentives to return to formal education, espe-
cially for the high opportunity costs of this investment: ac-
quiring a formal qualification typically last for one or
more years, therefore it can be a big deterrent, in terms of
time commitment. on the contrary, those with low levels
of education, lacking of necessary entry qualifications,
may face dispositional barriers to re-enter a formal edu-
cation system (Kilpi-Jakonen et. al, 2014). Moreover, al-
though the opportunity cost could be lower for lower ed-
ucated, the absolute costs of formal qualification can be
a barrier to entry. then, individuals with a medium level
of education are more likely to participate in formal aet. 
the third factor here taken into account is gender. evi-
dence from previous research shows a higher probability
for women to participate in formal aet (Fouarge and
schils, 2009; Kilpi-Jakonen et al., 2012). a possible ex-
planation is that women may feel more need to update
their skills after family-related employment interruptions
(childbearing), in order to remain competitive in the labor
market (stenberg et al., 2011). dieckhoff and steiber
(2011) have shown that men have a higher probability of
participating in non-formal aet. under this view em-
ployers are more sensible to invest in men, because males
do not tend to interrupt their career for family reasons (Ibi-
dem). therefore, women are more likely than men to
participate in formal aet, while men have higher prob-
ability to participate in non-formal aet.
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The Relationship between AET and Skills
regarding the benefit of aet, there is a large international
literature documenting empirical evidence that these
learning activities improve labour market outcomes, such
as employment and higher wages. recent oeCd analy-
sis reveals a strong cross-country correlation at the ag-
gregate level between labour force participation and em-
ployment on the one hand and both initial education and
subsequent adult training on the other hand. at an indi-
vidual level, there is a strong association between in-
volvement in adult training participation and employ-
ment probability: on average, looking at individuals aged
25-54 years, an increase of 10% in the time spent in
training is associated both with an increase in the proba-
bility of being economically active by 0.4% and a fall in
the probability of being unemployed of almost 0.2%
(oeCd, 2004). nevertheless, most of the research about
aet focuses on their benefits in terms of wage premia.
this literature provides strong evidence of wage effects
of training, especially in the us and in the uK: an indi-
vidual undertaking non-formal aet earns, on average,
just above 5-10% higher real earnings than one who has
not undertaken such learning courses (Blundell et al.,
1999; Leuven, 2004). though, when we consider formal
aet, Jenks et al. (2002) suggest that this type of lifelong
learning has no measurable impact on individuals’ wage.
in other words, taking a qualification during early ages has
a remarkable impact on the wage, while taking the same
qualification later, for example after 30 age, has no actual
consequence as regards the wage. a possible explanation
of this pattern is that employers can assume that adult ed-
ucation is a signal of lower ability: a qualification
achieved later in life proves less motivation or ability in
people. 
another strand of literature shows a strong positive effect
of training on firm productivity. the major study for the
uK worked out an industry panel data between 1984 and
1996 containing training, wages, labour, capital and value-
added. it found that training is associated with signifi-
cantly higher productivity. in particular, raising the pro-
portion of workers trained in an industry by 1% was
associated with a 0.6% increase in productivity (value
added per work) and a 0.3% increase in wages (dearden
et al., 2006). similar positive effects have been found in
other longitudinal surveys of firms in Mexico (tan and
Lopez-acevedo, 2005) and Malaysia (tan, 2000).
But what do we know about the impact of aet on learn-
ing outcomes? Most policy-makers believe that training
translates into higher productivity, and therefore into
higher incomes because individuals assume that the par-
ticipation in these type of activities increases people’s

skills. however, a question is a matter of fact: is this as-
sumption consistent with the evidence? 
unfortunately, information on the effectiveness of both
formal and non-formal aet is very poor; the evaluation
on whether learners acquire substantive skills is rather
thin. in general, research from the uK and us try to
measure the effectiveness of adult basic skills - literacy
and numeracy provision - but they deal with small-scale
studies conducted over a short span of time. Further-
more, few of the surveys are high enough quality to cap-
ture the complexities of the connections between inter-
ventions and outcomes.
torgerson et al. (2003, 2004, and 2005) report the results
of a systematic review about the experimental and quasi-
experimental literature in the field of lifelong learning ac-
tivities, published between 1980 and 2002. the aim of
these studies was to investigate the effectiveness of adult
learning programmes designed to increase literacy and nu-
meracy skills. a total of 4,555 potentially relevant papers
were identified by using electronic and hand searches.
From this large database the authors identified: 12 papers
reporting nine randomized controlled trials (rCts) and
27 papers corresponding to 27 controlled trials (Cts). of
the nine rCts included in the review, eight were under-
taken in the us and one in the uK; five evaluated inter-
ventions in literacy, two programmes in numeracy and
two in both numeracy and literacy. all of them were of
highly quality owing to their adoption of an appropriate
design for evaluating effectiveness. Focusing on five
studies in all, the authors found statistically significant
gains in three (when pooled), and non-significant gains in
two. however almost all of them had methodological
problems, such as small sample sizes, an unclear method
of random allocation and high attrition rate. only one
study, conducted in California, was large enough to detect
small, but important, improvements in literacy and nu-
meracy among the participants. regarding the Cts in-
cluded in the review, 18 of them had no effect sizes (in-
complete data) and only nine with full data. of these
nine trials, six evaluated interventions in literacy and
three in both literacy and numeracy. Practically all they
were undertaken in us, except one in new Zealand.
among the nine studies the results showed, in three cases,
a statistically significant positive effect of the learning ac-
tivities; five trials showed no difference; one showed a
positive effect for the control group. 
the quality of the trials was variable, but many of them
lacked methodological accuracy because of large attrition,
no equivalence at baseline and lack of matching on pre-
test scores. to sum up, the authors found some evidence
that adult literacy and numeracy programmes are effec-
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tive. nevertheless, these findings are based on not com-
pletely reliable experiments owing to their scantiness, or
heterogeneity, or low quality. thus, any interpretation of
the results must be considered with some caution.
in their literature review, Vorhaus et al. (2011) looked at
10 years of research related to adult literacy and numer-
acy. in particular, the authors reported the evidence of
modest gains by learners in england from three studies.
in 1998–99 Brooks et al. (2001) measured the progress of
adult literacy students in dedicated mainstream basic
skills (reading and writing skills) provision in england
and Wales. about half the reading items were drawn from
the least difficult tasks in the oeCd survey (conducted in
1998), iaLs (international adult Literacy survey).  of the
2,135 learners, from 71 colleges of further education and
local education authorities, who took the reading pre-
test, 1,224 (57%) took the reading post-test. Writing
scripts were received from 1,724 students at pre-test and
937 (54%) at post-test. Background data was collected on
the students and 177 adult literacy tutors completed a
questionnaire. the average gain in reading was small but
significant, from the 19th to the 22th percentile on the
iaLs scale. the average gain in writing was very tiny: an
increase in the average number of words written from 19
to 21, with no significant change in sentence length, ac-
curacy of grammar or spelling, or handwriting. in another
study of 2008, Brooks et al. tracked the progress of 179
adult literacy students and found their average gain was
equivalent to about half of one iaLs level. Finally,
Brooks and Pilling (2009) report the progress in numer-
acy of adult numeracy learners and in reading/writing of
adult literacy and esoL learners after three-to-six months
of instruction (typically one two-hour session a week) in
2004–06. adult literacy learners’ gain in writing was
non-significant; the other four gains were statistically
significant, but all represented about one third of (the
British equivalent of) one iaLs level.
Benseman (2010) explores the effectiveness of work-
place literacy and numeracy programmes (“upskilling”)
based on an evaluation of 18 workplace courses, set up by
16 companies in new Zealand. the companies covered a
range of industries, locations, company sizes and organi-
zational structures, while the courses covered a range of
programme formats, duration and types of learners. the
courses tried to integrate literacy and numeracy into work-
place training (embedding approach). the evaluation took
place over three years, and quantitative and qualitative
data were gathered to identify the outcomes for the course
participants, their workplace practices, the companies
they worked for and their lives outside work. reading and
writing skills were assessed using “Go!”, an assessment

tool developed by nFer (national Foundation for edu-
cational research) for nrdC (national research and
development Centre for adult literacy and numeracy)
(rhys Warner et al., 2008). a total of 491 course partici-
pants were interviewed and assessed pre-course and 343
(69.8%) of these participants were also interviewed and
assessed post-course. among the participants re-tested for
reading at the end of their course, 86% showed an im-
provement in their reading scores, while the reading
scores for 4% did not change while for 10% decreased.
average reading scaled scores increased by 10.1 points
out of 100. around two-thirds (66.1%) of participants
made gains in their writing score. regarding numeracy,
only seven learners completed pre and post-course nu-
meracy assessments, and they increased their average
score from 12.1 to 15.3 points out of 46.
Wolf and evans (2011) conducted a longitudinal study of
the impact on learners and their organizations of govern-
ment-funded workplace programmes designed to increase
the literacy skills of employees, involving 567 learners
and over 53 workplaces. the reading and writing skills of
participants were tested at the start of their courses, and
then a year and two years later. information was col-
lected on all three occasions about their jobs, learning ex-
periences, education, attitudes to work, and aspirations. at
the same time, managers, training managers and course
tutors were interviewed. the courses offered 30 hours of
tuition, after which learners had no further free workplace
entitlement. Most of the learners were volunteers, whilst
a small number were effectively forced to participate by
their employers. the project examined whether this period
had any impact on skills and whether it changed partici-
pants’ learning trajectories. the short workplace courses
did not, in general, have any substantial immediate impact
on participants’ literacy skills. among learners for whom
english was their first language, there were no statistically
significant improvements in literacy attainment. amongst
esoL learners, there were small but statistically signifi-
cant gains, but it is very likely that these resulted from
continued exposure to an english speaking environment.
Participants’ average performance continued to improve
over a two year’s post-instruction period. Learners using
their literacy skills actively, in and out of the workplace,
were most likely to show consistent gains.
Wolf and Jenkins (2014) analysed the effect on reading
comprehension skills of British adults who participated in
government-funded literacy courses organized in work-
place from 2003-2009. the study involved a relatively
small sample of 500 learners in 53 different workplaces.
after volunteering to participate in the study, they were
followed from the enrollment until between two or three
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years later. the target learners were low-skilled employ-
ees, namely workers doing routine and repetitive jobs,
such as people working in food processing companies,
cleaners, car assistants, bus-drivers, etc. since in almost
all sites there was a 100% agreement to participate among
workers approached, the main drawback in this study is
the absence of a control group. using different statistical
method (oLs and Multilevel Model: linear growth model)
the authors found two different groups with two different
outcomes. among learners mastering english as a second
language, there was a statistically significant, though non
large, improvement in the literacy skills, especially in the
period not included in the course, whereas among the na-
tive english speakers there were not significant gains.
these findings are consistent with those of Wolf and
evans (2011): the difference between the two groups of
learners may refer to their linguistic difference in some
ways, which explains why the former progressed differ-
ently and faster. Wolf and Jenkins stressed that «however
it is also probable, and we believe more probable, that
their greater improvement simply reflect more time spent
in an English-speaking country. For that reason, this
group’s gains cannot be confidently attributed to the ef-
fects of the course» (Wolf and Jenkins, 2014, p. 604).
a particularly relevant paper is a cross-country compar-
ison by sgobbi (2014) who investigates how aet impact
individual proficiency in individuals’ cognitive skills in
eleven eu countries, based on the PiaaC survey pro-
moted by oeCd. the aim is to point out the drivers of
proficiency in literacy, numeracy and problem solving. a
first set of oLs regressions examines the drivers of indi-
vidual proficiency for the total adult population in selected
countries, whereas a second set of regressions focuses on
employed individuals. Both sets of regressions include
two binary variables concerning adult education and train-
ing experienced by respondents in the 12 months pre-
ceding the survey, plus a set of covariates (age, gender, ed-
ucational attainment, employment status, family
background). the empirical analysis shows that the rela-
tionship between adult education and cognitive skills is ei-
ther negative or non-significant, whereas the relation-
ship between training and skills displays a positive effects.
in addition, the effect of training gets smaller and less sig-
nificant when the analysis is restricted to employed indi-
viduals. 

Conclusions
the combination of two factors – the demographic aging
of societies and a shift in the age distribution of labour
force – results in the need for policies to encourage peo-
ple to upgrade skills in order to remain at work. Policies

providing opportunities for adult individuals to participate
in aet programmes are necessary to ensure economic se-
curity in retirement, a competitive labour force and eco-
nomic growth. the implementation of policies focusing
on lower income groups and especially unemployed are
crucial, as they are the most in need of skills upgrading
and most at risk for economic insecurity. 
despite widespread recognition that the investment in
human capital for people of all ages is very important, lit-
tle research has empirically examined the effects of par-
ticipation in aet programmes on adult’s skills. Gaining
a better understanding of how adult individuals benefit
from participating in aet is a very important area of
study, thus providing policy-makers with informed deci-
sions. 
the key question of interest to policy-makers is as fol-
lows: whether or not these programmes are actually ef-
fective or, at least, so sufficiently effective to justify the
cost to the public (Lee, 2005). the evaluation of these pro-
grammes has been the aim of a large methodological lit-
erature in economics, with specific focus on the impact of
aet on wages. however, this approach leaves open the
question of whether aet is effective in raising of indi-
viduals’ skills. For aet programmes, indeed, to be really
effective they need to increase human capital (skills) be-
cause only that can improve the productivity of individ-
uals, which in turn can lead to a meaningful raise in their
wages.
to make a short summary: previous research, especially
from within the uK and us, seek to measure the effec-
tiveness of literacy and numeracy provision in small-
scale and over a short time-period, during which learner
gains may not be apparent or are difficult to measure.
Moreover, most of the investigated studies are of poor
quality or insufficiently well-designed to capture the com-
plexities of the connections between interventions and
outcomes. altogether, there is limited evidence of a sig-
nificant association between participation in aet and
proficiency (increased skills). 
the combination of these findings makes an important
contribution to the existing research by demonstrating the
benefits of aet in terms of improved skills for adult
people (especially low skilled), which will be essential to
allocate funding for such programmes.
PiaaC, for example, is a rich cross sectional dataset, use-
ful because it provides notable opportunities, on one side,
to investigate how individuals benefits from participation
in lifelong learning activities; on the other, to make com-
parison across countries. however, future analysis in this
field could provide further information on how partici-
pation in lifelong activities can change literacy and nu-
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meracy skills, thanks to longitudinal datasets, in order to
deal with potential endogeneity of these learning pro-
grammes. 
Furthermore, future research could make use of qualita-
tive research to gain a better understanding of how and
where adults participate in aet. Learning more about
how individuals become aware of educational opportu-
nities and difficulties to deal with would be useful in de-

veloping programmes and strategies to tackle social bar-
riers. Lastly, future research could explore specific aet
policies in some countries with the view to test the effi-
cacy in a more timely way and develop a clear strategy by
using best practice in the cultural context.

Andrea Cegolon
Università di Macerata
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