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Executive Summary

The work on the effect of basic literacy and numeracy skills on labour market outcomes arises from
a recent report by Sir Claus Moser, which investigated the basic skills of English adults (DfEE,
1999). This report suggested that approximately 20% of adults in England, i.e. nearly seven million
people, have severe literacy difficulties, whilst around 40% have some numeracy problems.
Furthermore, the report showed that this ‘skills ggp’ is one of the worst in Europe.  Other recent
research has confirmed this gloomy picture, indicating that as many as one in five UK adults have
literacy problems'. Although this government is committed to tackling poor literacy and numeracy?,
much of the emphasis thus far has been on finding ways to improve the basc skills of those who are

dill in the school system, with initiatives such as the Nationd Strategies for Numeracy and Literacy.

However, these initiatives will obvioudy not help adults, who have dready |eft the education system,

to overcome their numeracy and literacy problems. Instead, Moser suggested a Nationd Strategy

for Adult Basic kills, with clear and ambitious nationd targets to reduce the number of functionaly
illiterate and innumerate adults. To investigate the possible benefits of such a strategy, this report
eva uates the economic returns to having better literacy and numeracy skills.

Apart from the obvious policy need for an andyss of the effects of basic skills on earnings,
this work dso fills a sgnificant gap in the literature.  Although there is subgtantia internationd
evidence that the labour market rewards certain sKills, partticularly mathematical skills, there has
been very little research that specificdly investigates the impact of basic literacy and numeracy on
[abour market outcomes.

The main findings are asfallows,

*  Currently around 80% of UK adults have achieved Leve 1 literacy skills, and 60% Leve 1 in
numeracy (British Skills Agency Standard). DfEE (1999) suggested a target of 90% and 70%
respectively by 2010.

» Thisreport evduates the impact of better literacy and numeracy skills on individuas economic
outcomes, focusing paticularly on the effect of increesng numeracy and literacy skills up to
Levd 1.

* We found evidence of a large postive effect on earnings and employment rates from having
better numeracy skills, specificaly from achieving at leest Leve 1 sKills, dthough there was dso
evidence of alarge premium from acquiring just Entry Level numeracy skills.

» Not taking into account other factors that influence earnings, individuas with Level 1 numeracy
kills earn around 15-19% more than those with skills below this level. Even after dlowing for
an independent effect from the worker’s education/qudification level, and after contralling for
family background, workers with Level 1 numeracy sKills earn around 6- 7% more than their less
skilled peers. We dso use NCDS data to control for initid ability in reading and mathematics at
age 7, aility a 16 and education levd, thus giving an gpproximate estimate of the effect of
moving an adult up the numeracy digribution. The results Hill suggest thet, for a given leve of
numeracy and literacy a 16, improving an adult's numeracy skillsto Levd 1 will rase ther
earnings by 6%.

1 Bynner and Parsons (1997a) found that 20% of a sample of UK adults had low or very low levels of literacy. The data they
used is also the basis for some of the analysis in this report.

2 See the White Paper ‘Excellence in Schools’ (DfEE (1997).



Individuds with Leve 1 numeracy skills are around five percentage points more likely to be
employed (not taking into account other factors). Even in the full modd which conditions for a
person’s education levd, Leve 1 numeracy <kills are ill associated with having a 2-3
percentage point higher probability of being in employment.

There was dso evidence of a podtive rdationship between literacy and economic outcomes,
athough the results from the two data sets used in this chapter differ subgtantially. IALS data
indicate that the effect of literacy skills on both earnings and employment is of a amilar
magnitude to the numeracy effect and may, in the case of the effect on employment rates, be
larger than the numeracy effect.

With no controls, Level 1 literacy is associated with having 15% higher earnings (Smilar to the
numeracy effect). Once other variables are added to the modd the effect from Leve 1 literacy
is reduced to 1-3% in the NCDS but is ill aszesble 11%in IALS.

With no controls in the modd, having Level 1 literacy sKkills is associated with a 5 percentage
point higher probability of employment in the NCDS, and 13 percentage point higher probability
inIALS. Oncedl the controls are added, including education leve, thereis no effect from Leve
1 literacy in NCDS but a 10 percentage point higher probability of employment from IALS.
This report focuses exclusvely on the economic benefits of literacy and numeracy. However,
there may well be norneconomic benefits associated with both literacy and numeracy, perhaps
more so with the former. Further work on thisissue is needed to give amore rounded picture of
the totd benefitsto individuas, and to society as awhole, from improving peopl€ s basic kills.
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Measuring and Assessing the I mpact of
Basic Skillson Labour Market Outcomes

Steven Mclntosh and AnnaVignoles

1. Introduction

As discussed esewhere in this collection of papers, workers sKill levels can be measured in a
number of distinct ways. For example, a person’s education leve, the qudifications they hold, and
the amount of on and off-the-job training that they have receved are dl somewhat different
measures of their skills. Indeed, much of the research that has looked at the relationship between
worker kill level and labour market success has focused specificaly on these skill measures.
Nonethdess, it is obvioudy crucid, in an era of gpparently risng demand for sills, that we have
evidence on the labour market vaue of the full range of worker sKills, including basic literacy and
numeracy. However, the role of basic literacy and numeracy skillsin the labour market isrelatively
under-researched. The reason for this is that there are significant problems associated with
measuring workers basc sills levels, particularly when trying to make comparisons across
countries, and up to now there has dso been adigtinct lack of data on thisissue.

This paper therefore attempts fill this gap in the literature, using two unique data sets, the UK
Nationa Child Development Study and the Internationd Adult Literacy Survey, to measure UK
workers basc literacy and numeracy skills. The paper then evauates the impact of these kills on
respondents  labour market outcomes, particularly wages. We find clear evidence of a wage and
employment return for workers with higher leve literacy and numeracy kills.

The paper is set out as follows. Since our data are from the UK, section 2 outlines the UK
policy context for this research and reviews some of the available UK and international evidence on
this issue. In Section 3 we discuss the data.  Section 4 focuses on the problems of measuring
literacy and numeracy skills. Section 5 presents the results of an andlysis of the impact of basic skills
on workers' labour market success. Section 6 concludes.

2. Basic Skills: Policy Issues and Evidence

In recent years policy-makersin the UK have become increasingly concerned about the issue of
workers basic skills. This has been partly as aresult of complaints by employers about the poor
skill leve of British workers. 1n 1999 a UK government inquiry, led by Sir Claus Moser, undertook
aformd investigation of the basic literacy and numeracy skills of English adults (DfEE, 1999). The
inquiry suggested that approximately 20% of adultsin England, i.e. nearly seven million people, have
severe literacy difficulties, whilst around 40% have some numeracy problems. Furthermore, the
report showed that this ‘basic skillsgap’ is one of the worst in Europe. This report prompted the
UK government to set ambitious targets to reduce the number of functiondly illiterate and
innumerate adults by 2010. It appears likely therefore, that basic literacy and numeracy skillswill
remain an important policy issuein the early 21% century, at least in the UK.



Another important outcome from the Moser report (DfEE, 1999) was the redlisation that the
UK had a sgnificant knowledge gap on this issue, both in terms of adequate data, and in terms of
any systematic assessment of the costs of and benefits from improving individuas basic skills. The
evidence that is avalable is sparse and somewhat mixed. For example, the UK Department for
Education and Employment’s ‘Skill Needs Surveys indicates that less than 5% of employers
perceive that they face a serious skill gap, in terms of their employees basic literacy and numeracy.
More firms complain about the lack of higher level skills, such as management and I.T. sills
(Robinson, 1997). By contrast, severa reports have put very high estimates on the cost of poor
basic ills for the British economy (ALBSU, 1993), dthough such cdculations are problematic.
Focusing on the effects of poor basic skills, Parsons and Bynner (1998) found evidence that adults
with poor numeracy or literacy are more likely to be unemployed, less likely to receive on-the-job
training, less likely to own their own home and more likely to be in prison. On the other hand,
Green et al (1998) found that UK workers who used some basic skills for their job, such as
mathematical skills, earned no more than those who did not use such skills®.

There has dso been remarkably little international research into the effects of numeracy
and literacy on earnings, dthough there is a large literature on the rdationship between individuas
scores on various standardised tests® and their labour market outcomes. Numerous studies have
found postive wage returns to mathematicd ability (Kenny et al, 1979; Willis and Rosen, 1979;
Grogger and Eide, 1995; Murnane et al, 1995). There is dso some evidence that mathematical
skills have become more important determinants of wages in recent years, @ least in the US
(Murnane et al, 1995; Grogger and Eide, 1995). Tyler, et al, 1999). At the macro levd,
Hanushek and Kim (1995), using data from the IEA® and the IAEP® on 39 countries, concluded that
cognitive kills are an important determinant of labour productivity. However, other studies that
have attempted to evauate the macro effect of pecific skills on economic growth have generdly
found inggnificant results (Doyle and Wede, 1994). For example, in internationd tests, above
average scores in mathematics or science do not gppear postively correlated with per capita GNP
(Robinson, 1997).

In the light of the paucity of this evidence, this paper should represent a much-needed
addition to the literature on the value of basic ills.

3. Data

We use UK data from the Nationd Child Development Study (NCDS) and the International Adult
Literacy Survey (IALS). Destriptive satistics can be found in Tables A1 and A2 in the Appendix.

3 However, workers using 'moderately’ complex computer applications at work earned more, as did workers who used problem
solving and verbal skills in their jobs.

4 The tests that have been most commonly used in the US are the Armed Forces Qualification Test (AFQT) and Scholastic
Aptitude Test scores.

5 International Association for the Evaluation of Educational Achievement.

6 International Assessment of Educational Progress.



3.1 The National Child Development Study

The Nationa Child Deveopment Study (NCDS) is a continuing longitudind survey of people living
in Great Britain who were born between 3 and 9 March 1958. There have been 5 waves of the
NCDS, the last full survey having been undertaken n 1991 when the cohort members were 33
years of age. We aso make use of a follow-up survey of a 10 per cent sub-sample of the NCDS
cohort, which was carried out in 1995, when the cohort was aged 37. The advantage of using the
NCDS to examine basc Kills is that, in addition to information on respondents educationa
achievements and basc <kills a age 37, the daa dso include early ability test scores and
comprehensive details of individuas family backgrounds. This background informetion is obviously
crucid when we attempt to mode the effects of basc skills. We drop from our sample individuds
who are employed but who have missing observations on wages, those who did not gt ability tests
a the age of 7 and those for whom we do not have information on qudifications from any source.
We aso drop individuals who are sdf-employed or in full-time education’. This leaves us with a
find usable sample of 1570.

3.2 Thelnternational Adult Literacy Survey

The Internationa Adult Literacy Survey (IALS) was carried out in Great Britain in 1995, as part of
an international survey of adult literacy in twelve countries (Germany, Sweden, the Netherlands,
Switzerland, Poland, the USA, Canada, New Zedland, Ireland, Northern Ireland and Belgium being
the other eleven). The British Survey was conducted by the Office for Nationd Statistics and was
the fird literacy survey to be carried out in Britain on a nationa random sample of adults of working
age. The objective of the survey was to profile the literacy of UK adults usng internationaly agreed
measurement instruments and survey protocols (Carey et al, 1997).

IALS provides data on workers annua earnings in 1994 and covers al those aged 16-64.
The mgor limitation of the data set is that the wage variable only records the quintile of the earnings
digribution, within which the respondents annua earnings fdl. The IALS ussble sample sze is
1533.

4. Measuring Literacy and Numeracy Skills
4.1 What measures and what standards?

As dready discussed, there are a number of difficulties associated with measuring literacy and
numeracy skillsand it is difficult to get good data on thisissue. Certainly there is some disagreement
about how to define basic Kills, i.e. should ‘basic skills just include literacy and numeracy, or
should they perhaps dso include other skills, such as the use of smple information technology. The
second mgjor issue concerns which tests/indicators to use to measure attainment in basic sills. In
the UK in particular, numerous different tests and indicators have been used to measure literacy and
numeracy skills, many of which give dightly different measures of these basic skills, and hence even

7 Rather than dropping individuals who have missing information on other variables of interest, we include missing dummy
variables.



the officid statistics sometimes give conflicting evidence (Robinson, 1997)%. For example, in the UK
context, age 16 examination results in English and mathematics (GCSE® results), various
standardised test scores and even the person’s overdl qudification level, have been used by officid
sources as potentid indicators of numeracy and literacy. These measures have not aways been
used consgently and have therefore provided different estimates of the extent of the literacy and
numeracy problem in the UK. One objective of this paper is therefore to provide some clarification
asto the actud literacy and numeracy sKill leve of British workers. To do this, we firgt discuss the
way in which basic skills have been measured and classified in the UK.

Mogt of the UK work that has been done on measuring literacy and numeracy skills has
been undertaken by the Centre for Longitudina Studies (CLS) for the Basic Skills Agency™. It was
on the bass of this evidence that Moser suggested that 6% of the adult working population have
“great difficulty with any reading, struggling to read the smplest and shortest texts...”*!, whilst
around 20% of adults “...may read dowly with little understanding...”*2. However, equating these
percentages to other possible measures of kill is problematic. DfEE (1999) therefore suggested the
classfication sysem in Table 1. The table equates the Qudifications and Curriculum Authority
framework of qudifications with the Basic Skills Agency Standards, as well as the system of UK
vocationd qudifications and achievement levelsin schools.

Tablel
Different indicator s of skill (Moser (DfEE, 1999))
Basic SkillsAgency [QCA National Equivalent Equivalent % of Adultsat|% of Adults
Standards Framework of Vocational Levelsin thisLevel for |at thisLeve

QualificationsLevel |Qualifications Schools Literacy for

Numer acy

Below Entry Level Below Entry Level 6 23
Entry Level Entry Level - 2 (age7) 13 25
Level 1 Foundation NVQ 1 4 (age11) 3 24
Leve 2 Intermediate+ NVQ2 GCSE A*-C 43+ 27+

+ Figureincludes all those with literacy skillsat Level 2 or above.

Thus so cdled ‘Leve 1’ basic sills (according to the BSA standards) are equivaent to
Foundation Leve in the QCA framework, to NVQ Leve 1 in the vocaiond qudificaion
framework, and to Level 4 achievement in schools, aleve which should generdly be achieved by
age 11. Thefina column gives Moser’s estimate of the percentage of adults at thisleve, in terms of
their literacy and numeracy skills (based on NCDS data). The Moser Report (DfEE, 1999)

8 For a discussion of the confusing UK terminology surrounding the issue of basic skills, the use of ‘Standard Assessment Tasks’
(SATs) to measure attainment in literacy and numeracy for National Targets, and more specifically the possible inconsistency
between various literacy and numeracy measures - such as SATs and GCSEs (General Certificates of Secondary Education), see
Robinson (1997).

9 General Certificates of Secondary Education.

10 The CLS (Bynner and Parsons (1997a/1997b) used the National Child Development Study data for much of this work.

11 DfEE (1999), p. 16.

12 DFEE (1999), p. 17.



recommended that the government set nationd targets, for 90% of adults to reach Level 1literacy
and 70% to reach Level 1 numeracy by the year 2010. As is evident from Table 1, current
achievement levels are about 80% and 50%" respectively.

Having briefly consdered the basic framework that is used to measure basic kills in the UK, we
now consider the specific measures of skill used in this paper.

4.2 Basic skillsmeasuresin the National Child Development Study

In this paper we too make use of the NCDS measures of literacy and numeracy, as reported in the
Moser report (DfEE, 1999) and shown in Table 1. The literacy and numeracy tests used for the
National Child Development Study were designed by the Nationd Foundation for Educationa
Research™®. The tests consist of eight literacy tasks (23 different questions) and nine numeracy tasks
(18 different questions), which measure a person’s ability to apply literacy™ and numeracy skills to
an every day context. For example, one question assessed the respondent’ s ability to read and use
a Ydlow Peages directory. The adult literacy skill measure (with a maximum score of 23) is right
censored, with a rdatively low standard deviation, and 20% of the sample achieved the highest
literacy score possible. This reflects the fact thet the literacy test is not a good discriminator at the
upper end of the digribution, and was primarily desgned to identify basic skills problems, rather
than focus on higher achievers. The numeracy test scores are more widely digtributed, and only 5%
of the sample achieved the highest score.

The limitations of the NCDS data are serious but straightforward, in comparison with the
problems associated with IALS data, as discussed in the next section.  Firdly, there is some
evidence of inconsstency n the Basic Skills Agency tests, on which the literacy and numeracy
measures in the NCDS are based. For example, in 1994 Galup interviewed around 3000 UK
adults and assessed their literacy and numeracy skills, using the same Basic Skills Agency tests™.
As reported in Robinson (1997), the proportions found to be below Entry leve in literacy were 4%,
and 15% in numeracy, for al age groups. Amongst the age group relevant to the NCDS cohort
(age 32-34 in 1994), the proportions below Entry level were just 2% and 10%, in literacy and
numeracy respectively. Clearly the proportions with very low leve basic skills in the Galup survey
are much lower than in the NCDS data This inconsstency is obvioudy cause for concern.
Furthermore, the Basc Skills Agency results do not reflect GCSE/O leve atanment at 16
particularly wdll, the latter suggesting higher levels of attainment than the BSA tests. An obvious
question is whether the 30 minute Basic Skills Agency test, with only around 40 questionsin totd, is
an adequate test of individuds' literacy and numeracy skills. Certainly one might assume it measures
respondents basic skills with some error.

13 Moser (DfEE (1999) estimated that 60% of the British population are at Level 1 numeracy or above.

14 Several NCDS surveys also asked respondents’ to make self-assessments of their skills in reading, writing and number. We use
these questions to consider the issue of measurement error but generally found that they were not strongly correlated with
individuals’ actual skills, as measured by the age 37 literacy and numeracy tests.

15 The literacy test assesses reading rather than writing. Since a higher proportion of the population has problems with writing
than with reading, these tests will understate any literacy problem in the UK (Parsons and Bynner (1998).

16 See Rohinson (1997) for a full discussion of this issue.



4.3 Basic skillsmeasuresin the International Adult Literacy Survey

As part of the IALS survey, respondents completed tests of their literacy and numeracy. We make
use of the results from two tests, of quantitative literacy and prose literacy, labelled numeracy and
literacy respectively. The numeracy test involved 33 questions, designed to test the knowledge and
skills required to gpply arithmetic operations to numbers embedded in printed materids. The
literacy test involved 34 questions, designed to test the knowledge and skills needed to understand
and use information from texts. The tests were scored according to an Item Response Model
(IRM), which fits a mathematicd mode evauating the probability of a respondent answering an
item, based on the respondents’ ability and the graded difficulty of the item under consideration.
Given the items each respondent actudly got right, and the associated difficulty of each, an ability
score on ascale of 0 to 500 can be calculated for each respondent. The collectors of the data then
classfied these scoresinto five skill levels. Bascdly, the levels were assigned so that the respondent
would have at least an 80% chance of correctly answering a question graded at thet leve.

Goldstein (2000) outlines potential problems with the IRM gpproach adopted in IALS.
Fird, he queries the choice of the three domains d literacy (document literacy being the third in
addition to the two that we use). Are the three measures redly capturing three separate abilities?
Given that there is a high degree of correlaion between the scores across individuas, the answer to
this question may be no. Goldstein hypothesises that they al may be affected by another factor or
dimension that varies across individuals. Thus the criticism comes down to a problem with the
unidimengond nature of the IRM modd employed; that an individud’s chances of answering a
particular question, say a prose literacy question, is assumed to be affected only by that person’s
literacy ability, and nothing ese. Any test item tha did not ‘fit’ the imposed unidimensiond mode
was excluded from the survey results. However, the item may not have fit precisely because it was
influenced by two or more dimensons. The removd of thisitem will create biases in those countries
where the discrepancies are largest.

A related problem is how to interpret the five IALS levels. The underlying assumption is
that dl individuas a the same leve will find questions graded at thet level equdly difficult. Once we
dlow for another dimension affecting their performance in answering the questions, however, then
this need not be the case. Individua X may perform well on question 1 but badly on question 2, but
individud Y does badly on question 1 and wdl on question 2, resulting in a Smilar overdl score.
Thus, IALS throws away potentia information about abilities dong other dimensions, by forcing
everyone to be ranked dong asingle scae.

In essence, then, we cannot be absolutely sure whether the IALS scores can distinguish
between individuds purely according to ther different literacy or numeracy skills, or whether the
scores are affected by other dimensions. However, this does not mean that we cannot use the test
scores to andyse their affects on labour market outcomes, just that the interpretation is open to
question. This clearly illustrates the problems associated with testing people to obtain measures of
their basic numeracy and literacy.

To make the results as comparable as possible with the British standard levels discussed
above, we re-classfied the five IALS kill levels as follows



Table2

IAL Sliteracy and numeracy categories

Basic Skills Agency QCA National Equivalent  |Equivalent IAL Sliteracy IAL S numeracy
Standards Framework of Vocational |Levelsin classification classification
Qualifications L evel Qual’s Schools
Entry Level or below Entry Level or below 2(age7) IALSLeve 1 IALSLevel 1and 2
Leve 1 Foundation NVQ1 4 (age1l1) IALSLeve 2 IALSLeve 3
Levd 2 Intermediate NVQ 2 GCSEA*-C [IALSLevd 3+ IALS Level 4+
(age 16)

This leads us to the find problem with the IALS data. It is evident from the above table that
the mapping of the IALS leves on to the Basic Skills Agency (BSA) Standard levels differs for
literacy and numeracy. This is because an examination of the numeracy questions from the IALS
tests suggested that IALS level 3 in numeracy was of a lower standard than BSA level 2. For
example, IALS level 3isthefirst time that the respondents have to ded with percentages and ratios,
whereas these concepts are dedlt with at BSA level 1. We have therefore attempted to ensure that
the proportion in each Basic Skills Agency Standard level is consstent between the two data
sets (IALSNCDS). Our schema is supported by the fact that the origind IALS classfication
scheme implied equa proportions of UK adults with poor literacy and poor numeracy sKills,
whereas other sources, notably the analysis conducted by the Centre for Longitudind Studies,
suggest that problems with numeracy are more common than with literacy.

In summary, some caution must be taken when interpreting results that rely on these tests of
basc sills, given the methodologica difficulties described above.  However, usng both data
sources to measure workers basic skills does at least dlow some exploration of the potentia
problems arisng from measurement error.

4.4 Comparisons between data sources

The table below summarises our classfication system, indicating the proportion at each Basic Skills
Agency Standard level (for NCDS and IALS). Given the policy emphasis on the reed for dl
workers to have a least Level 1 kills, this paper focuses on the effect of improving individuas
killsat least upto Leve 1.

Table3
Literacy and numeracy skillsin IALSand the NCDS

Basic Skills Agency IALS levels— IALS levels— NCDS- Literacy NCDS - Numeracy
Standard Literacy Numeracy

Below Entry Level Leved 1 (23%) V low (6%) V low (23%)
Entry Level Leved 1 (22%) Level 2 (28%) Low (13%) Low (25%)
Leve 1 Level 2 (30%) Level 3 (30%) Average (38%) Average (24%)
Level 2 Level 3+ (48%) Leve 4+ (19%) Good (43%) Good (27%)

4.5 International comparisons

The scde of the UK literacy problem can aso be put into some sort of context, by making
comparisons with other countries, using the International Adult Literacy Survey (Carey et al, 1997).



However, the IALS data should be used with some caution for inter-country comparisons, as there
appear to have been some problems trandating the tests used into the various different languages.
Blum and Guerin-Pace (2000) describe some of these. The main problem seems to be with the
trandation of the test questions into the various languages of the participating countries. Blum and
Guerin-Pace highlight a number of examples where a particular phrase in the question is repeated in
the correct multiple choice answer, thus guiding individuas towards the correct response, in English
versons, but not in French versons. In addition, terms seem to have been sometimes more
precisdly used in English quedtionnaires than in French ones, making it clearer exactly how
respondents should answer.  Findly, there were some smple trandation errors.  To illugrate the
possible effects of these trandation problems, Blum and Guerin-Pace show that the success rate on
paticular questions is strongly corrdated with geographic and linguidtic factors. Thus particular
questions were answered better by al English speakers, or dl North American respondents.

Another problem noted by Blum and Querin-Pace is how the issue of nonresponse was
dedlt with. Non-response can be taken as an indicator of an inability to answer the question, or of
boredom with the questionnaire or not taking it serioudy. The officid line in the coding of the IALS
data was that if a question was omitted (.e. followed by questions that were answered) then it
should be marked wrong, while if a question was not reached (.e. not followed by any further
answers) then it should be assumed that respondents gave up, and these questions should not play
any part in the caculation of the individuas score’. Blum and Guerin-Pace distinguished actual
wrong answers, and questions that were smply omitted, and andlysed the determinants of each,
using the French IALS data. While ndividud characteridtics, in particular age and qudifications,
were the key predictors of whether a question was answered incorrectly, these factors played no
ggnificant role in the equation determining omissons. Rather the key factor influencing omissons
was the French geographicd region of the respondent. The authors suggest that these dummy
variables proxy different culturd attitudes to interview response. Thus omissons should not be
treated as wrong answers, but may be due to unwillingness to answer the question. If such culturd
differencesto interview response are present across the regions of France, they are likely to be even
greater across the various countriesin IALS.

If one takes the data at face value though, the UK does not compare wel*®, having the third
highest incidence of very low literacy of dl the countries sampled, and dso faring badly in terms of
the proportion of the adult population with very low numeracy kills.

5. Estimation

This section presents estimates of the effect of literacy and numeracy skills on labour market
OutCcomes.

17" For such questions, another respondent with the same demographic characteristics was chosen at random, and their answer
to the question taken to proxy the first respondent’s answer.

18 Other research has confirmed the poor performance of UK in many international assessment tests (Basic Skills Agency
(1997)18; Keys et al (1996); Reynolds and Farrell (1996). Furthermore, the UK (along with the US) has a relatively high
proportion of unskilled/unqualified workers (Green and Steedman (1997).

8



5.1 Dependent variables

For the NCDS, we firg evauate the effect of numeracy and literacy skills on the log of 1991 hourly
earnings™ for; respectively, men and women combined, men only and women only. For IALS, the
wage data are banded annual earnings, and refer to 1994. Each IALS equation includes part-time
status and weeks-worked in order to make the data more comparable to the hourly earnings
measure thet is avalable in the NCDS. As for the NCDS, we consder respectively, men and
women combined, men only and women only.

In the second stage of our analyss, we evauate the effect of literacy and numeracy on the
probability of being in employment, usng standard probit andyss. In these equations, the
dependent variable is smply a zero-one dummy, equd to oneif the person isemployed (either asan
employee or sef-employed). The base case is dl those who are not working, at the time of the
survey. All respondents in full time elucation are excluded from the anadyss. For each probit
model, we present the marginal effects of each explanatory variable, to ease interpretation.

5.2 Specification issues

There are a number of specification issues to be consdered. The results presented use a dummy
variable gpproach, based on Basc Skills Agency Standard levels, to mode the effect of numeracy
and literacy. For the purposes of this report the omitted category in the wage and employment
equations generdly includes dl individuds with literacy and numeracy skills below level 1. The
reason for focusing on Leve 1 skills is twofold. Firdt, Level 1 has been suggested by the Moser
report to be the minimum acceptable levd of literacy and numeracy for UK adults. Secondly, dueto
the smdl sample sizes involved, there are empirica difficulties with estimating models that use a base
comparison group conssting of only individuas with very poor/below entry level ills.

We examine a totd of sx specifications, dl of which can be estimated using data from the
NCDS, but only some of which can be estimated using IALS, because of the absence of any
childhood ability controls in the latter data set. Specification (8) measures the ‘raw’ relaionship
between numeracy/literacy and earnings, i.e. with no controls. In specification (b) we condition for
various background characteristics. Both datasets alow us to control for ethnicity, gender, age®™
and family background®, while additiond controls in the NCDS include various childhood
variables® and current region. Specification (C) adds ability at age 7, while specification (d) further
adds ability at age 16. Both of these pecifications can only be estimated using NCDS data. The
two datasets are used to estimate specification (€), which adds individuads forma education
qudifications to the background characterigtics found in specification (b). Findly, specification (f),
for the NCDS only, again adds qudifications, this time to equation (d) containing background

19 We use 1991 earnings in preference to 1995 earnings, since the 1991 earnings data is of better quality. However, the results
are similar when 1995 earnings are used as the dependent variable.

20 Age is conditioned for explicitly in the IALS equations, and implicitly in the NCDS equations in which all respondents are the
same age.

21 Family background variables are father and mother’s educational level in both datasets, plus parental social class and whether
the family experienced financial difficulties when the child was aged 7 in the NCDS.

22 Childhood variables include school type (grammar, comprehensive etc.) and parental interest in the child’s education, as
determined by the child’s teacher.



characteristics and ability a age 7 and 16. Specification (f) therefore contains the full range of
control variablesthat we have at our disposd.

The preferred specification depends on the policy question that is being asked. If one is
interested in the effect of literacy and numeracy, dlowing for differences in family background and
early ability, then specification (c) is preferred. There is an important caveet here however. If most
basic numeracy and literacy sKkills are learned by age 7 (in and out of school), then conditioning for
age 7 tet scores may mean that the modd is not so much controlling for early ability, as for a
person’s initid numeracy and literacy skills. This specification may gill be useful for policy-makers
however, ance it identifies an independent effect from having good basic numeracy and literacy skills
a age 37, as didinct from any effect on earnings from a person’s prior ability/achievement and family
background. In other words, for a given ‘sarting point’ when the child is in the very early years of
schoal, this specification measures the impact on earnings from having different levels of achievement
in literacy and numeracy at age 37.

If one is interested in the effect of changes in adult numeracy and literacy skill levels on
earnings, then specification (d), which controls for ability a age 16, or specification (f), which
conditions for both skill and education leve at 16, are more appropriate. Specification (f) thus takes
the person’s achievement and ability a age 16 as the garting point for the andyss, and then
evauates the impact from having different levels of literacy and numeracy skill as an adult. Thereis
also a cavedt here, however. The age 16 and age 37 measures of skill are based on different tedts,
and may therefore measure different skills. If so, smply including the age 16 test scores will not fully
contral for a person’s literacy and numeracy <Kills a the beginning of ther adult life and the
coefficient on the age 37 <kill variables will not capture the effect of changes in basic kills post-16.
In addition, an individud’s skills may change over their lifetime for a variety of reasons, often related
to their success in the job market. Agan, this suggests that caution should be exercised in
interpreting specification (f) as a measure of the effect of a change in a person’s skills. One might
argue however, that specification (c), just controlling for early ability and family background, is an
upper limit on the effect of literacy and numeracy skills on outcomes, whereas pecification (f) might
be alower bound.

In the specifications that control for educationa achievement, for both the NCDS and IALS
equations, the education variable used is highest academic or vocationd qudification held. Thisis
included in the equations in a series of five dummy variables, where the base case is someone with
no vocationa or academic qudifications a al. The dummy varisbles are NVQ1%, NVQ2%,
NVQ3%, NVQ4% and NVQ5 *respectively. Descriptive statistics are shown in Tables A.1 and
A.2.

23 National Vocational Qualification Level 1 which includes qualifications such as Certificates of Secondary Education (CSEs)
achieved at below Grade 1.

24 This category includes qualifications such as CSE grade 1or Ordinary level (O level).
25 This category includes qualifications such as Advanced level (A level).
26 This category includes qualifications such as Higher National Diplomas.

27 This category includes qualifications such as bachelor degrees.
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5.3 Summary results—the effect of literacy and numeracy on wages

We begin by summarising the main findings from the two datasets in Table 4, which shows the
coefficients on the Levd 1 numeracy and literacy skills dummy varigbles from the different wage
equation specifications. The base case congdts of individuals with literacy or numeracy kill levels
below Leve 1%,

Table 4 shows that individuas with Level 1 numeracy skills earn between 15 and 19%
more then individuds with numeracy skills below this leve, taking no account of any other factors
that might influence earnings (8). Controlling for family background and other demographic
characteridtics (b), the premium fals to about 11%. This figure is the same in both datasets, and
appears to be arobust finding. Even controlling for ability at age 7 with the NCDS (c), the wage
premium associated with Level 1 numeracy skillsis still substantia (9%). In other words, one finds
thet if two individuds have smilar backgrounds, in terms of parental background, and even age 7
ability, the person who acquires Level 1 numeracy skills earns around 10% more than the person
who never reaches that level. Holding congtant educationd achievement (€), the premium naturdly
fdls further, to 7% in both datasets®. Findly, specification (f) conditions for ability at age 7 and 16,
and for educationa achievements, and the wage premium to Level 1 numeracy sKills fals to 6%.
These latter specifications are, as described above, attempting to measure the impact of changesin
post-16 numeracy skills. Hence for two individuas who start out with the same achievement leve at
age 16 and who acquire the same education leve, the individua who ends up with Level 1 numeracy
kills ill earns around 6% more than the person who ends up with lower levd numeracy skills. This
result seems numericaly important, if not Satisicaly dgnificant, snce one would expect any
additiond effect from numeracy, over and above the effect numeracy might have on age 16 ability
and educetion leve, to berdatively smdl.

Table 4
Wage effects associated with Level 1 numeracy and literacy skills
@) ® (© @ (€) )
Numeracy Leve 1
IALS Estimates 0.187 0.114 0.066
(0.050) (0.044) (0.043)
NCDS Estimates 0.147 0.108 0.089 0.077 0.069 0.057
(0.041) (0.038) (0.038) (0.039) (0.036) (0.037)
Literacy Level 1
IALS Estimates 0.152 0.176 0.114
(0.061) (0.056) (0.054)
NCDS Estimates 0.148 0.085 0.071 0.047 0.026 0.013
(0.044) (0.040) (0.041) (0.042) (0.039) (0.041)
Controls
Family background X X X X X
Age 7 ability X X X
Adge 16 ability X X
Education level X X

Note: Results are for men and women combined. Dependent variableis log earnings. Standard errors are given

in brackets.

28 This table just shows the coefficient on the Level 1 variable, more detailed information about the effect of higher level skills

can be found in the next section.

29 The coefficient is statistically insignificant at the 5% level.




Table 4 ds0 reveds that the wage premium associated with Leve 1 literacy sillsis only dightly
amdler than the numeracy effect, in specification (8). Specificaly, an individud with Levd 1 literacy
kills earns around 15% more than someone with lower leve literacy, when no controls are used in
the modd. Controlling for background characterigtics (b) has no impact on the IALS estimate of
this premium, dthough the NCDS coefficient is sgnificantly reduced. Including exly ability (c)
further reduces the premium to 7% (indggnificant). Specification (€), where we add education
qudifications to the basic controls, more or less diminates the wage premium to Level 1 literacy in
the NCDS but in IALS the premium only fdls to 11%. Findly, after controlling for age 7 and 16
ability and education levd, the Leve 1 literacy effect is very smdl and inggnificant.

Table 4 cannot say whether numeracy or literacy skills have a greater effect on wages. Not
controlling for any other factors, the premium to Leve 1 numeracy sKills is dightly higher than to
Levd 1 literacy sKkills dthough the difference is not gatigticdly sgnificant. When we build up the
equations and condition for other influences on earnings, the two data sets continue to tell a Smilar
dory about the effects of numeracy. However, while IALS suggests that literacy has alarger impact
on wages than numeracy, the NCDS suggests the reverse, with its literacy coefficient quickly faling
away to atiticd inggnificance.

There are anumber of possible explanations for the quite substantia differences between the
IALS and the NCDS literacy results. Firgly, we have dready discussed the limitations of the
NCDS literacy measure, which is based on fewer questions than the IALS test and is severdly right
censored. Measurement error might therefore be generating the smaler NCDS coefficient. We
attempted to correct for measurement error in the NCDS equations using an instrumentd variable
method. Potentid instruments should predict a person’s literacy and numeracy score but not
influence their wages directly. We used a battery of different instruments including; the person’s
own perception of their numeracy and literacy Kills, their teachers assessment of ther adility in
reading and mathematics, whether they had read a book in the last sx months, whether they had
ever had problems getting or changing jobs as a result of poor literacy and numeracy, and dso their
earlier test scores at ages 11 and 16*. These instruments proved more powerful in predicting a
person’s numeracy leve than their literacy leve, particularly for women. However, in no case did
we reject the null hypothesis of no measurement error™. We conclude from this that our concerns
about possible measurement error in the NCDS literacy varidble may be unjudtified. Alternatively, it
may be that we have not found good indruments for literacy. Given the problems identified in
Section 4 with obtaining good measures of basic numeracy and literacy, finding good instruments for
these varidblesislikely to prove equdly difficult.

Another possble cause of the difference in literacy results between datasets may be that the
returns to literacy in particular are subject to bias when ability is not controlled for. Table 4 reveals
that taking into account early ability in reading and mathematics a age 7 and 16 (Specifications (C)
and (d)) reduces the Leve 1 literacy coefficient by more than the Level 1 numeracy coefficient.
Hence the IALS literacy coefficient might be a Sgnificant overestimate of the effect of literacy on
earnings, because we are not able to control for prior ability in the IALS data. Note however that
this cannot completely explain the gap between the NCDS and IALS edtimates, which differ
sgnificantly even when both are subject to omitted ability bias (specification (b)).

30 Test scores at age 7 could not be used since these variables are in the main wage equation (specification (c)).

31 The Mills ratios were insignificant. Full results are available from the authors.
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5.4 Detailed NCDS results—the effect of literacy and numeracy on wages

The summary results above hide some interesting nuances in the data. Table A3 in the appendix
shows more detailed NCDS reaults, giving the effect of both Level 1 and Leve 2 kills, analysed by
gender.

The effect of having Levd 1 numeracy skills is smilar for men and women, i.e. associated
with a wage premium of around 15% with no controls. Again in the specification without controls,
Leve 2 numeracy skills have a dightly larger effect for women (32% wage premium) than for men
(25%). In our preferred specification (c), which takes account of family background and early
ability only, the wage premium to Leve 1 numeracy sKills is only around 7% for women and 12%
for men. Thewage gain from Level 2 numeracy skillsis 20% for women and 17% for men.

Turning to literacy, the wage premium from Leve 1 ranges from 9% for maes to 14% for
women, with no other controls. In our preferred specification (c), the wage gain fdls to just 3% for
maes (indgnificant) and 9% for women (inggnificant). However, individuds with Leved 2 literacy
skills do earn consgderably more than their peers with lower levd literacy skills, even when other
controls are added to the modd. Hence with no controls femaes with Leved 2 literacy earn 29%
more than women with lower levd skills, maes 21% more. Controlling for family background and
ealy ability, these wage premia fdl to 19% and 11% respectively (dthough the coefficient is
indgnificant for men).

In summary, women seem to earn a higher premium from having better numeracy and
literacy sKkills than men, in mogt pecifications. The exception is that men have adightly higher return
from Level 1 numeracy skills. Although the positive effect on wages from Level 1 sKills is often
inggnificant when controls are added to the equations, the effect of Levd 2 ills is large (for
numeracy and literacy) and sgnificant, even in specification (d), including age 16 ability. By and
large the numeracy effects appear larger than the literacy effect in the NCDS.

It should be noted that the results are sengtive to the definition of the base group. For
literacy, we could not successfully examine the returnsto literacy levels rdative to the ‘Below Entry’
group, because of the smal number of respondents (6% of the totd sample) in this group. For
numeracy, however, the larger number of individuds with ‘Bdow Entry’ levd skills dlowed us to
examine the returns to dl other leves, relative to this very low level. With no controls (specification
(8), the effect of having even just Entry Level numeracy skills is quite substantid. Those with Entry
Levd numeracy skills earn a 19% wage premium over those with below Entry Level. Compared to
this very low achieving base group, the wage premium from Leve 1 sKkills obvioudy rises too (up to
27%). Even in the saturated specification (f), including education level and age 7 and 16 ability, the
wage premium to Entry Level and Leved 1 remains substantid at around 11%, compared to the base
group with extremely poor skills. This would seem to suggest to policy-makers that the jump
between Below Entry and Entry Level particularly for numeracy might be criticd, in terms of yidding
benefitsin terms of higher earnings.

Another experiment we conducted was to examine whether more able individuds, based on
their age 7 ability tests, earn a higher return to their literacy and numeracy skills®. To test whether
the returns to basic ills varied by age 7 ability, we included four interactions in the wage equation
which measured the effect of Level 1 and Leve 2 literacy and numeracy skills respectively, for “high
adlity’ individuds. Only one of the interaction terms achieved datisticd sgnificance, however, and

32 Although obviously age 7 ability and numeracy/literacy skills at age 37 are correlated.
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then only a the 10%. This coefficient, for Leve 1 literacy, suggested tha ‘high ability’ individuds
earn a premium to Leve 1 literacy skills that is 11% above that earned by ‘low ability’ individuds.
Ovedl, though, we would conclude tha the results of this paticular line of research ae
inconclusve.

5.5 Detailed IAL Sresults —the effect of literacy and numeracy on wages

We now consider more detailed IALS results, showing the wage premium associated with both
Leve 1 and Levd 2 illsby gender (Table A.4). For Leved 1 numeracy skills, the premium is much
larger in the raw data (pecification (a)) for males than for females (24% versus 10%), athough this
gender difference is substantidly reduced once control variables are added (and in fact the premia
become datidticdly inggnificant). Leve 2 numeracy skills attract very large wage premia of 43%
and 37% in the raw data, for maes and femaes repectively. Even in the specification contralling
for background characterigtics and educetion levels, these premia remain datisticaly significant for
women, and dmost so for men, at 18% and 13% respectively.

Turning to literacy skills, we again doserve a much larger return to Level 1 killsin the raw
data for men than for women (22% compared to 12%), the difference disappearing when we add
controls to the modd. It is interesting to note that Leve 2 literacy skills only lead to a further
increase in earnings for femaes, unlike numeracy for which aLeve 2 skill was advantageous to both
sexes. For women, Leve 2 literacy skills are associated with earnings 26% higher than below Leve
1 illsin the raw data, and even in specification (€) with full controls for background and education,
the premium is 19% and remains datidticaly sgnificant.

In summary, in the NCDS, women generdly earn a higher return to their skills than men.
The IALS results confirm that women earn a higher return on Leve 2 skills than men, but by and
large IALS mdes earn a higher return on Leve 1 kills than the women in the sample, a leest in the
raw data

5.6 Summary results—the effect of literacy and numeracy on employment

We now investigate the impact of literacy and numeracy on the probability of being in employment.
In the NCDS 91% of maes and 72% of females are reported as being in employment in 1991. In
IALS, 79% of mdes and 70% of women are in employment in 1995. We adopt the same
specifications used for the andyss of wages, and full time sudents are again omitted from the
andyss.

Table 5 provides summary results for maes and females combined. The table shows the
margind effects of the Level 1 numeracy and literacy skills dummy variables, where the base case
consigts of individuals with literacy or numeracy kill levels below Level 1%,

33 This table just shows the coefficient on the Level 1 variable, more detailed information about the effect of higher level skills
can be found in the next section.
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Table5

Employment effects associated with Level 1 numeracy and literacy skills

@) ® (© @ (€) )
Numeracy Leve 1
IALS Estimates 0.056 0.033 0.020
(0.028) (0.029) (0.029)
NCDS Estimates 0.045 0.045 0.048 0.042 0.027 0.029
(0.023) (0.022) (0.022) (0.023) (0.023) (0.024)
Literacy Level 1
IALS Estimates 0134 0.122 0.096
(0.027) (0.028) (0.029)
NCDS Egtimates 0.051 0.034 0.039 0.030 -0.003 0.002
(0.026) (0.026) (0.026) (0.027) (0.027) (0.027)
Controls
Family background X X X X X
Age 7 ability X X X
Age 16 ability X X
Education level X X

Note: Results are marginal effects for men and women combined. Dependent variable is abinary variable equal
to oneif the person isemployed. Standard errors are given in brackets.

Once again, the IALS and NCDS results for numeracy are remarkably similar.  With no
controls in the modd (@), having Leve 1 numeracy sKillsis associated with a 5 percentage points
higher probability of being in employment, as compared to individuas with numeracy skills below
Level 1. Adding in family background and other persond characteristics (b) reduces the effect to 3
percentage points in IALS, dthough the difference from the raw specification which excludes any
other controlsis not sgnificant. With the NCDS reaults, there is no effect at dl from adding in family
background variables. Even when age 7 ability () and age 16 ability (d) are added to the mode,
the increased chances of employment for those with Leve 1 numeracy skills remain essentidly
unchanged. The only controlling varigble that seems to have any effect on the probability of
employment is education level. Once we contral for individuals qudifications, the margind effect of
Leve 1 numeracy skills on the probability of employment fals to 2-3 percentage points, whether or
not early ability is controlled for (e and f).

Again, the IALS and NCDS literacy results differ subgtantialy. Specificaly, the magnitude
of the pogitive effects from Level 1 literacy is greater in IALS. In the specification with no controls
(@, having Levd 1 literacy Kills is associated with a 5 percentage point higher probability of
employment in the NCDS, and a 13 percentage point higher probability in IALS. Again, the crucid
controlling variable is education level; once qudifications are added to the modd, there is no effect
from Leve 1 literacy in the NCDS but a 10 percentage point higher probability of employment in
IALS. Given that IALS covers the entire age range (16-64) and therefore has a lower aggregate
levd of employment than the NCDS sample, and that IALS cannot control for age 7 ability, perhaps
these differences are unsurprisng.

5.7 Detailed NCDS results—the effect of literacy and numeracy on employment

Table A5 in the gppendix shows more detailed NCDS results, focusing particularly on the gender
differences in the effect of Levd 1 and Levd 2 <kills on the probability of employment. In
gpecification (&) without controls, it is gpparent that numeracy and literacy skills are more important
determinants of employment for maes. The magnitude of the literacy and numeracy coefficients in
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the femae wage eguations are generdly much amdler and gatidticdly indgnificat. The femde
employment rate is much lower in the NCDS sample, and one might expect that child-rearing
decisions would have a greater impact on female participation decisons™. This may confound the
effects of numeracy and literacy. For example, if more educated and hence more literate/numerate
women have children later (mid thirties), it is possble that the NCDS survey in 1991, when
respondents were aged 33, will show alower employment rate for more literate/numerate women.
Conditioning for whether a woman has a child or not does increase the positive impact of numeracy
on employment dightly, consstent with this argument, athough including the child dummy has mixed
effects on the generdly inggnificant literacy varidbles.

If one focuses only on maes, the results differ quite considerably from the summary givenin
Table 5. Table 5, which presented results for maes and femaes combined, suggested that any
postive effect on employment from higher literacy skills was amdl and fdl to zero in the full
specification (f). However, for maes this is not so. For maes, the postive effects from Level 1
numeracy and literacy skills on the probability of employment are quite smilar and sizesble (3-4
percentage points), even once education level and age 16 ability are added to the modd, as in
specification (f). Leve 2 numeracy and literacy skills are associated with a 4-5 percentage point
higher probability of employment for maes.  Hence dthough the NCDS literacy results are ill
condgderably smdler than those found in IALS (see next section), better literacy skills are ill
associated with positive employment outcomes for maes.

As for the wage andyss, we again dso investigated the effect of usng individuas with very
low or Below Entry Leve skills as the base group. Without controls (a), the effect from having even
just Entry Level numeracy sKkills is an 8 percentage points increase in the probability of employment.
The effect from Leve 1 skills, compared to Below Entry numeracy sKills, is 9 percentage points.
This indicates that there is a distinct jump between Below Entry and Entry Level numeracy skills, in
terms of their impact on employment. This replicates the wage results. Thefindingsdso hold upin
the specification with full controls (f).*

5.8 Detailed IAL Sresults—the effect of literacy and numeracy on employment

This section gives more detail on the effects of literacy and numeracy on employment in IALS. The
mogt gtriking feeture of Table A.6 is once again the rdatively large literacy effects, as compared to
the previous NCDS results. Possible reasons for this have already been discussed. For women, the
IALS numeracy effects are dso larger.

Table A6 dso highlights the subgtantid gender differences within the IALS sample. For
women, in the specification with no controls (a), Level 1 numeracy is associated with a 12
percentage point higher probability of being employed, the corresponding figure for Leve 2
numeracy skills is 18 percentage points. Even in specification (€), controlling for education leve,
women with Leve 1 numeracy are 9 percentage points more likely to be employed and women with
Leve 2 numeracy sKills are 12 percentage points more likely to be employed. These are clearly very
gzeddle effects However for maes, even in the specification with no controls (a), Leve 1
numeracy kills do not increase the probability of being employed and Leve 2 sKills increase it by

34 Indeed if a dummy variable indicating whether the woman has a child is entered into the equation it is always negative and
significant.

35 The literacy results are again mixed in sign and statistically insignificant when the Below Entry Level group is used as the base
case, due to the very small size of this group.
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just 7 percentage points®. In other words, more numerate women are subgtantially more likely to
be employed but numeracy skills do not seem as important for males. These results contradict the
NCDS reaults in that the effects for female are so much stronger in IALS. This does not however,
reflect the fact that IALS includes a wider age range of women, since the IALS results for women
age 30-40 are quite amilar to the results for the entire age range. We conclude that the literacy
results differ between NCDS and IALS (for the wage and employment equations) primarily because
the tests are different.

6. Conclusions

The UK government has set ambitious targets to improve the literacy and numeracy skills of British
workers.  Specificdly the target is for 90% of dl adults to achieve a minimum of BSA Leve 1
literacy, and 70% of adults to achieve Level 1 numeracy, by 2010. This gppears to be a mgor
undertaking, given that those proportions currently stand at approximately 80% and 50-60%, for
literacy and numeracy respectively. This paper has investigated the difficulties in measuring these
basc sills, and estimated the potentid private return to improving adult numeracy and literacy,
looking specificaly at the effect of these skills on earnings and employment rates.

We conclude that obtaining consstent measures of individuds' literacy and numeracy skill
levelsis problematic, a least in the UK. Both the data sets used in this paper suffer from significant,
but different, measurement problems. The NCDS data is extremey rich, but the literacy and
numeracy tests used for the NCDS have generated somewhat inconsistent estimates of the extent of
literacy/numeracy problems in the UK. The IALS data may be more robug; it is based on a
lengthier test and uses a more sophisticated assessment system. However, even IALS suffersfrom a
number of potentia measurement difficulties, particularly when making international comparisons of
literacy/numeracy levels. All this suggests some caution when interpreting the results presented here.
Future research should aso concentrate on generating robust measures of numeracy and literacy,
which have been thoroughly tested in replication studies.

Nonetheless our evidence is convincing. Not taking into account other factors that influence
earnings, individuas with Leve 1 numeracy skills earn around 15-19% more than those with skills
bdow this levd. Even d&fter dlowing for an independent effect from the worker's
education/qudification leve (specification f), workers with Level 1 numeracy skills earn around 6%
more than thalr less skilled peers. Since this modd specification, usng NCDS data, conditions for
an individud’ sinitid ability in reading and mathematics on entering school, their ability a age 16 and
a0 thelr education level, one might argue that this a lower bound on the effect on earnings from
improving adult basic kills. The evidence aso suggests that better numeracy is associated with
higher employment rates.  Specificdly, individuds with Levd 1 numeracy ills are around five
percentage points more likely to be employed (not taking into account other factors). Even in the
full model which conditions for a person’s education level (specification f), Leve 1 numeracy skills
are dill associated with having a 3 percentage point higher probability of being in employment.

The evidence on literacy is more mixed and there are Sgnificant differences between the two
data sets used. With no controls, Leve 1 literacy is associated with 15% higher earnings (Smilar to

36 However, these results are again sensitive to specification. There is a big jump in the probability of employment for males
with Entry level numeracy skills, relative to those with below Entry skills.
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the numeracy effect), dthough once other variables are added to the modd the effect from Leve 1
literacy is reduced to 1% in the NCDS but remains a 11% in IALS. We have rehearsed a number
of arguments, reating to measurement error and other issues, which might explain the differences
between the two data sets. However, we cannot give conclusive guidance as to the vdidity of one
data set over another and therefore suggest that the high wage gain from literacy shown in the IALS
data be taken serioudy. We dso note that the IALS data suggest that, whilst numeracy skills may
be dightly more important for earnings, literacy skills have abigger impact on the probability of being
employed. In generd we conclude that, dthough many more individuas have poor numeracy skills
than have poor literacy sKills, the empiricd evidence on the effects of basic skills supports the view
that both literacy and numeracy skills are important determinants of economic outcomes.
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Appendix

TableAl
Summary statistics— NCDS
\Variable Males Females
Mean (SD.) Mean (sDh)
L og real hourly wage 2075 (0415) 1712 (0.491)
Highest Qualification:
None 0070 (0.256) 0085 (0.279)
NVQleve 1 0118 (0.3 0109 (0.312)
NVQ leve 2 0319 (0467) 0417  (0.494)
NVQleve 3 0197 (0.393) 0097 (0.296)
NVQleve 4 0084 (0.277) 0090 (0.286)
NVQleve 5 0213 (0410 0201 (0.402)
Adult Literacy:
Below Entry Level 0045 (0.207) 0063 (0.243)
Entry Level 0085 (0.280) 0146 (0.353)
Level 1 0380 (0.486) 0386  (0.487)
Leve 2 0490 (0500 0405 (0.492)
Adult Numeracy:
Below Entry Level 0164 (0371 0235 (0.425)
Entry Level 0222 (0.416) 0284 (0.451)
Leve 1 0234 (04249 0255 (0.436)
Leve 2 0380 (0.486) 0226 (0.419)
Skills cause problems getting job 0025 (0.155) 0029 (0.168)
Read no booksin last 6 months 0094 (0.293) 0058 (0.235)
Has some numeracy problems 0025 (0.155) 0034 (0.181)
Has some reading problems 0027 (0.162) 0017 (0.129)
Has some writing problems 0112 (0.316) 0092 (0.290)
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TableA2
Summary statistics—IALS

\/ariahle Men \Women

Mean (SD) Mean (sDh)
Highest qualification
None 0.280 (0.449) 0.316 (0.465)
NVQleve 1 0.142 (0.349) 0.151 (0.358)
NVQleve 2 0.210 (0.407) 0.256 (0.436)
NVQleve 3 0.159 (0.366) 0.100 (0.300)
NVQleve 4 0.072 (0.258) 0.090 (0.286)
NVQleve 5 0.138 (0.3449) 0.087 (0.282)
Other Variables
Wage (1-5 scale) 3.699 (1.240) 2502 (1.298)
Age 39.10 (13.90) 39.33 (1357)
Literacy skillsat entry level or below 0.209 (0.407) 0225 (0.417)
Literacy skillsat level 1 0.297 (0.457) 0.310 (0.462)
Literacy skillsat level 2 0494 (0.500) 0.466 (0.499)
Numeracy skills at entry level or below 0.444 (0.497) 0.580 (0.499)
Numeracy skillsat level 1 0.303 (0.460) 034 (0.460)
Numeracy skills at level 2 0.253 (0.435) 0117 (0.321)
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Table A3
NCDS detailed results— wage effects of level 1 and 2 numeracy and literacy skills

(@ (c) @ )
Malesand Females
Level 1 Numeracy 0.147 (0.0412) 0.089 (0.038) 0.077 (0.039) 0.057 (0.037)
Level 2 Numeracy 0.332 (0.040) 0.180 (0.040) 0.148 (0.041) 0.076 (0.040)
Level 1Literacy 0.148 (0.044) 0.071 (0.041) 0.047 (0.042) 0.013 (0.041)
Level 2 Literacy 0.282 (0.046) 0.163 (0.045) 0.134 (0.046) 0.080 (0.046)
Males
Level 1 Numeracy 0.148 (0.051) 0.115 (0.053) 0.087 (0.056) 0.068 (0.055)
L evel 2 Numeracy 0.250 (0.049) 0.170 (0.050) 0.123 (0.055) 0.069 (0.053)
Level 1Literacy 0.090 (0.056) 0.030 (0.061) 0.008 (0.061) 0.005 (0.064)
Level 2 Literacy 0.213 (0.061) 0.107 (0.067) 0.082 (0.067) 0.070 (0.069)
Females
Level 1 Numeracy 0.124 (0.056) 0.073 (0.062) 0.076 (0.060) 0.049 (0.055)
Level 2 Numeracy 0.324 (0.064) 0.202 (0.072) 0.168 (0.073) 0.076 (0.068)
Level 1Literacy 0.135 (0.059) 0.092 (0.063) 0.055 (0.065) 0.006 (0.061)
Level 2 Literacy 0.289 (0.059) 0.194 (0.065) 0.156 (0.070) 0.061 (0.067)
Contrals:
(a) none X
(c) family background, X
ability at age 7
(d) family background, X
ability at age 7 and 16
(f) family background, X
ability at age 7 and 16
and education level

Dependent variable is log earnings. The table shows the coefficients on Level 1 and Level 2 numeracy and
literacy skills dummy variables, where the base case consists of individuals with literacy or numeracy skill levels
below Level 1. Standard errors are given in brackets.
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Table A4
IAL Sdetailed results— wage effects of Level 1 and 2 numeracy and literacy skills

(@ [(9)] (€)
Males and Females
Level 1 Numeracy 0187 | (0.050) 0114 (0.044) 0.066 (0.043)
Level 2 Numeracy 0447 | (0.061) 0.283 (0.052) 0.147 (0.052)
Level 1Literacy 0152 | (0.061) 0.176 (0.056) 0.114 (0.054)
Level 2 Literacy 0176 | (0.071) 0.244 (0.064) 0.126 (0.061)
Males
Level 1 Numeracy 0.242 | (0.081) 0.103 (0.062) 0.072 (0.059)
Level 2 Numeracy 0428 | (0.093) 0.248 (0.071) 0.132 (0.069)
Level 1Literacy 0.218 | (0.082) 0.181 (0.065) 0.115 (0.067)
Level 2 Literacy 0173 | (0.104) 0.190 (0.080) 0.095 (0.078)
Females
Level 1 Numeracy 0101 | (0.064) 0.106 (0.059) 0.043 (0.059)
Level 2 Numeracy 0.369 | (0.084) 0.323 (0.074) 0.175 (0.076)
Level 1Literacy 0119 | (0.086) 0.169 (0.090) 0.140 (0.081)
Level 2 Literacy 0.257 | (0.098) 0.300 (0.100) 0.192 (0.089)
Controls:
(a) none X
(b) family background X
(e) family background X
and education level

Dependent variable is log earnings. The table shows the coefficients on both the Level 1 and Level 2 numeracy
and literacy skills dummy variables from different wage equation specifications, where the base case consists of
individualswith literacy or numeracy skill levelsbelow Level 1. Standard errors are given in brackets.

22



Table A5

NCDS detailed results— employment effects of Level 1 and 2 numeracy and literacy skills

(a) () @ ®
Malesand Females
Level 1 Numeracy 0.045 (0.023) 0.048 (0.022) 0.042 (0.023) 0.029 (0.024)
Level 2 Numeracy 0.090 (0.024) 0.076 (0.024) 0.063 (0.025) 0.040 (0.027)
Level 1 Literacy 0.051 (0.026) 0.039 (0.026) 0.030 (0.027) 0.002 (0.027)
Level 2 Literacy 0.069 (0.029) 0.056 (0.029) 0.047 (0.030) 0.010 (0.031)
Males
Level 1 Numeracy 0.050 (0.019) 0.042 (0.017) 0.034 (0.017) 0.027 (0.017)
L evel 2 Numeracy 0.076 (0.021) 0.064 (0.019) 0.052 (0.019) 0.042 (0.019)
Level 1 Literacy 0.062 (0.022) 0.059 (0.020) 0.050 (0.020) 0.039 (0.019)
Level 2 Literacy 0.081 (0.027) 0.075 (0.029) 0.061 (0.028) 0.046 (0.027)
Females
Level 1 Numeracy 0.021 (0.038) 0.044 (0.039) 0.041 (0.040) 0.020 (0.041)
L evel 2 Numeracy 0.039 (0.042) 0.078 (0.043) 0.057 (0.045) 0.018 (0.049)
Level 1Literacy 0.026 (0.042) 0.009 (0.043) 0.005 (0.045) -0.037 (0.047)
Level 2 Literacy 0.041 (0.045) 0.029 (0.047) 0.032 (0.049) -0.030 (0.035)
Controls:
(a) none X
(c) family background, X
ability at age 7
(d) family background, X
ability at age 7 and 16
(f) family background, X
ability at age 7 and 16
and education level

Dependent variable is binary variable equal to one if the person is employed. The table shows the marginal
effects on both the Level 1 and Level 2 numeracy and literacy skills dummy variables, where the base case
consists of individuals with literacy or numeracy skill levelsbelow Level 1. Standard errors are given in brackets.
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Table A6
IALS detailed results — employment effects associated with Level 1 and Level 2 literacy or numeracy skills

E)] () (e)
Malesand Females
Level 1 Numeracy 0.056| (0.028) 0.033 (0.029) 0.020 (0.029)
L evel 2 Numeracy 0.163 | (0.028) 0.120 (0.030) 0.088 (0.033)
Level 1Literacy 0134 | (0.027) 0.122 (0.028) 0.096 (0.029)
Level 2 Literacy 0171 | (0.038) 0.162 (0.039) 0.114 (0.040)
Males
Level 1 Numeracy -0.035 [ (0.041) -0.040 (0.043) -0.046 (0.043)
L evel 2 Numeracy 0.074 | (0.044) 0.063 (0.044) 0.033 (0.047)
Level 1 Literacy 0120 | (0.035) 0.113 (0.036) 0.090 (0.038)
Level 2 Literacy 0.238| (0.053) 0.204 (0.056) 0.162 (0.058)
Females
Level 1 Numeracy 0120 | (0.039) 0.113 (0.039) 0.090 (0.040)
L evel 2 Numeracy 0.184 | (0.040) 0.164 (0.043) 0.123 (0.049)
Lewl 1 Literacy 0.180| (0.040) 0.168 (0.040) 0.135 (0.042)
Level 2 Literacy 0.165| (0.054) 0.149 (0.053) 0.085 (0.055)
Contrals:
(a) none X
(b) family background X
(e) family background X
and education level

Dependent variable is binary variable equal to one if the person is employed. The table shows the marginal
effects on both the Level 1 and Level 2 numeracy and literacy skills dummy variables, where the base case
consists of individualswith literacy or numeracy skill levelsbelow Level 1. Standard errors are given in brackets.
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