	
	



	
	



[bookmark: ChapterNumber][bookmark: ChapterTitle]1	Introduction
Literacy and numeracy skills form part of a person’s ‘human capital’, and are important for economic and social participation. Research for Australia has found that having better literacy and numeracy skills increases the likelihood of positive labour market outcomes (for example, Chesters, Ryan and Sinning 2013; Barrett 2012).
This paper profiles the literacy and numeracy skills of Australia’s adult population and assesses how important they are for two labour market outcomes –– employment and wages. Results confirm findings from previous research. Specifically, they show that:
many people have relatively low literacy and numeracy skills and the types of literacy and numeracy tasks they can do are limited in comparison with people who have higher skills. For example:
14 per cent of Australians aged 15–74 (2.4 million people) have low literacy (level 1 or below) meaning they can, at best, read only relatively short texts from which they can locate only a single piece of information (detailed descriptions of tasks for each skill level are in table A.1).
16 per cent of the population have high literacy (level 4/5), meaning they can make complex inferences and evaluate subtle truth claims or arguments in lengthy or multiple texts.
there is a high correlation between a person’s literacy and numeracy skills
literacy and numeracy skills vary across different groups. On average:
people with a non-English speaking background have lower (English) literacy and numeracy skills than other people
older persons (55–74) have lower literacy and numeracy than younger persons
more highly educated people have higher literacy and numeracy
there is a strong positive association between literacy and numeracy skills and labour market outcomes.
Section 1.1 of this chapter describes the recent policy focus on human capital and on improving literacy and numeracy. Section 1.2 develops a framework for understanding how literacy and numeracy skills are developed and the relationship between those skills and labour market outcomes. Section 1.3 summarises findings from previous research that has examined the association between human capital (including literacy and numeracy) and labour market outcomes, and outlines the rest of the paper.
1.1	Human capital, literacy and numeracy –– why the policy interest?
Human capital can be defined as ‘the knowledge, skills, competencies and attributes embodied in individuals that facilitate the creation of personal, social and economic well-being’ (OECD 2001, p. 18).
People with more human capital tend to enjoy better health, improved life satisfaction and higher levels of social engagement (McLachlan, Gilfillan and Gordon, 2013).
People with more human capital are also more productive. Investment in education and training[footnoteRef:1] increases a person’s productivity and his or her gross returns[footnoteRef:2] from working, as measured by wages (Becker 1993). As people acquire more human capital, they are more likely to enter the workforce and earn more, all else equal. [1:  	This investment can be made by the person, an employer or the government.]  [2:  	Net returns from education and training are less than gross returns, as they take account of the cost of training and any lower earnings during the investment period.] 

Literacy and numeracy skills are becoming increasingly important for productivity, as they provide the foundation to develop other skills:
The basic skills acquired in early childhood and school years, particularly literacy and numeracy, are the necessary foundation for developing higher order skills that contribute to a more productive workforce. (Treasury 2010)
… the demands of the ‘information age’ increasingly require higher level skills that are best acquired through formal education and training. Such skills are of two kinds: specific and generic. Both are important, but the innovation and adaptation that underpin productivity growth are placing increasing demands on the more general analytical, discovery and communication skills. These are grounded in the literacy and numeracy acquired progressively at school and developed through higher education. (Banks 2012, p. 11)
Reflecting the importance of these skills for adults to fulfil their potential, there are several government programs that focus on improving and monitoring literacy and numeracy of various demographic groups (box 1.1).
.
	Box 1.1	Government programs targeting literacy and numeracy

	The National Foundation Skills Strategy for Adults
The Strategy has a target to increase the foundation skills (defined in the Strategy as language, literacy and numeracy and employability skills) of persons aged 15–64. The initial emphasis of the Strategy is on people with lower level skills, as the greatest economic impact on labour productivity can be gained from improving skills at lower levels (SCOTESE 2012).
The Skills for Education and Employment Program
This program ‘provides language, literacy and numeracy training to eligible job seekers, with the expectation that such improvements will enable them to participate more effectively in training or in the labour force’ (Department of Industry 2013b).
Closing the Gap — Expansion of intensive literacy and numeracy programs
This initiative builds upon existing teaching and learning practices of literacy and numeracy for Aboriginal and Torres Strait Islander students (DEEWR 2013).
Language, Literacy and Numeracy (LLN) Practitioner Scholarships Program
This program seeks to address skill shortages in the adult LLN field in Australia by providing financial incentives to increase the number of qualified LLN practitioners, particularly in regional areas (Department of Industry 2013a).
The National Assessment Program –– Literacy and Numeracy (NAPLAN)
This is an annual assessment of reading, writing, language and numeracy for students in years 3, 5, 7 and 9. NAPLAN started in 2008 and tests skills that are essential for children to progress through school. NAPLAN results are used to determine student and school performance (ACARA 2013).
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Given the recent focus on improving literacy and numeracy outcomes, it is important to understand:
the profile of literacy and numeracy skills in the population, and how they relate to people’s educational and other characteristics 
how the skills of the population (and of various demographic groups) change over time
the relationships between literacy and numeracy skills and labour market outcomes, as these outcomes represent a large part of the private and social expected returns to the investment in improved literacy and numeracy skills.
This paper seeks to address these issues. In particular, the aim of the paper is to examine how changes in literacy and numeracy skills are associated with changes in employment and wages.
1.2	Framework linking human capital and labour market outcomes
This section develops a framework of how human capital is created, and how it influences labour market outcomes (figure 1.1). Other relevant relationships are also drawn out as required.
Figure 1.1	Analytical framework for human capital and labour market outcomes
	



As a stylised model, the figure is necessarily a simplification of the concepts and processes it represents. The model consists of three parts: the way in which human capital is developed, the components of human capital, and how they affect labour market outcomes along with other influences on these outcomes.
What is human capital?
Human capital encompasses many different attributes, which are represented in the middle of figure 1.1.
Cognitive skills 
These include capacities used to process information, including memory and perception. Literacy and numeracy skills are part of a person’s cognitive skills, and are sometimes referred to as ‘foundation’ skills, as they provide the basis to develop other, higher order skills. (Definitions of literacy and numeracy used in this paper are in chapter 2.)
Non-cognitive skills 
Heckman and Kautz (2013) describe these as ‘character’ skills, and refer to various attributes, including perseverance, self-control, trust, self-esteem, resilience in adversity and the ability to engage productively in society. They argue that these skills are malleable until later ages and can be shaped through schooling and in other settings, but also report on a large body of evidence that shows stability in character skills.
In a separate study, Cobb-Clark and Schurer (2011) found that ‘personality’ as measured by the ‘big five personality traits’ –– extraversion, agreeableness, conscientiousness, emotional stability and openness to experience — is very stable over time.
Ability
The concept of ability is closely related to the notion of skill, but in contrast to skill, ability is a latent or unobserved capability. The potential for a latent ability to affect academic success and labour market outcomes is important when estimating their relationships with cognitive skills. For instance, it can bias upwards the observed returns to schooling because people with higher cognitive ability may find it easier to undertake education (Leigh 2008). 
Health
This includes the physical, emotional and mental health of a person. The mental health of a person can also affect his or her capacity to learn and to apply skills and abilities.
Development of human capital
Informal learning and the skills and knowledge acquired in formal education occur throughout a person’s life. The Organisation for Economic Co-operation and Development (OECD, 2001) considers that human capital is developed by:
learning within the family and in early childcare settings
informal learning ‘on-the-job’ and in daily living and civic participation
formal education and training (including early childhood, school and tertiary education)
workplace training and other learning at work, through activities such as research and innovation or participation in professional networks.
Many ‘inputs’ (depicted at the top of figure 1.1) enter into the development of human capital.
Inputs into human capital
The social environment (family and cultural background, and daily activities) can influence learning and the development of human capital.
The learning and knowledge acquired through education develops human capital. Different types of education are likely to be more or less important for developing certain types of skills and knowledge.[footnoteRef:3] For example, foundation skills such as literacy and numeracy are more easily developed through early schooling and are more difficult for adults to learn (AWPA 2013). Some occupations require qualifications that are obtained through formal education. [3:  	This paper does not seek to determine the relative importance of different inputs into developing human capital.] 

Work experience develops on-the-job skills, and may help maintain a person’s skills. For example, Desjardins and Warnke (2012, p. 5) stated that while ‘skills can continue to increase as a function of work experience, they may also depreciate due to a lack of use’. Some skills might be firm-specific, whereas general skills, such as literacy and numeracy skills, are more transferable to other jobs.
Different human capital components are interdependent
Different components of human capital influence and reinforce each other. For example, people with high literacy understand written materials easily, which allows them to develop knowledge and other higher order skills.
There is an abundant literature about the links between education and healthy lifestyles. The OECD (2010a, 2012a) argue that improving educational attainment can promote healthier lifestyles. Cutler and Lleras-Muney (2006) find that better educated people are less likely to smoke, drink alcohol excessively, be obese or use illegal drugs. Although they cannot conclude why education influences health, the authors think it is likely, in part, because education improves cognitive skills. These skills include better health literacy and knowledge, or decision making skills. For example, the ‘more educated do appear to be better informed, and appear to make use of new health related information first’ (p. 16). The positive correlation between human capital and health status could be due to a third factor, such as a person’s rate of time preference. People who invest in human capital are likely to have lower discount rates because the benefits of education are somewhat delayed (compared with working). Such people are also more likely to adopt positive health behaviours with long-term benefits. Cutler and Lleras-Muney (2006) cite research that shows more educated persons have lower discount rates, although the relationship is weak.
A person’s human capital can also influence the inputs that develop human capital
The stock of human capital can influence whether a person chooses to develop it further, and the gains they get from further development.
For example, because people with better literacy find it easier to understand material presented during formal education, they may gain more benefits from additional education, which makes them more likely to undertake more of it.
Similarly, people with greater motivation and perseverance may choose to undertake more education. As measures of these abilities are rarely included in datasets it is difficult to identify their influence on education (and labour market outcomes).[footnoteRef:4]  [4:  	With longitudinal data, fixed and variable effects models can be used to allow for unobserved individual heterogeneity (such as ability) that is either innate or varies with life experience.] 

Human capital interacts with other factors to determine labour market outcomes
The main labour market outcomes of interest in this paper are employment[footnoteRef:5] and wages. These outcomes are determined by the interaction of human capital with other factors, as represented in the lower part of figure 1.1. [5:  	Labour force states other than employment (unemployed and not in the labour force) are also considered in chapters 2 and 3.] 

How human capital influences labour market outcomes
People with higher ability, skills, and knowledge, can produce more highly valued output than people with lower skills, knowledge and ability can. People who are more productive in this sense are more likely to achieve a higher wage,[footnoteRef:6] which increases their likelihood of entering the workforce and gaining employment. [6:  	According to human capital theory (Becker 1993), people who invest in training earn a higher wage after that training is completed. However, their earnings while training are often lower as they allocate part of their time to studying.] 

Similarly, health influences labour force participation because it determines the amount of time a person can spend producing output (Grossman 2000). Poor health can also reduce productivity at work from increased absenteeism or from not being fully effective at work (Medibank 2011).
To summarise, human capital improves labour productivity, which in turn makes it more likely that a person will gain employment and earn higher wages.
Other factors influence labour market outcomes
A person’s labour force status is also determined by factors other than human capital. These can include people’s age, whether they have children, or are studying.[footnoteRef:7] For example, older persons may reduce their hours of work or retire. Birch (2005) found that the presence of children is likely to reduce a woman’s labour supply because children increase the demand for non-work activities. Compared with having younger children, as children get older they require less parenting time and place additional demands on household budgets which can increase the chances of women participating in the labour market. Birch (2005) shows that the majority of Australian research indicates that the presence of young children (less than 6 years old) substantially reduces the labour supply of women. [7:  	Some of these factors could also impact on human capital. As some people get older, their skills can depreciate because, for example, those skills are not used (see Desjardins and Warnke 2012 for a review of the literature on ageing and skills).] 

The relationship between human capital and labour market outcomes might not be one-way
Although human capital influences labour market outcomes, those outcomes can in turn influence human capital. Labour force status has been linked to health outcomes and vice versa (Cai and Kalb 2006; Laplagne, Glover and Shomos 2007; Cai 2010). Employment could also help maintain skills required in the workplace (including literacy and numeracy skills).
1.3	Previous research
Most of the literature on the relationships between human capital and labour market outcomes has used measures of education and work experience to proxy for human capital, and has not included measures of specific skills. That research confirms a positive effect of education (and experience) on labour market outcomes for Australia (for example, Laplagne, Glover and Shomos 2007, for labour force participation and Forbes, Barker and Turner 2010 and Leigh 2008, for wages).
As noted above, education is only one input into the development of literacy and numeracy skills and other components of human capital. Importantly, educational attainment is not a direct measure of human capital. The OECD (2001, p. 10) argues that education ‘is a poor indicator of the stock of human capital. People with the same nominal level and type of education can differ markedly in their command of various skills’. Therefore, research that uses education as a proxy for human capital might not produce accurate estimates of how human capital (including literacy and numeracy, ability and health) influences labour market outcomes.
In Australia, the Australian Bureau of Statistics has released three surveys that include direct assessments[footnoteRef:8] of the literacy and numeracy skills of Australian adults (aged 15–74): [8:  	Although other large surveys for Australia, such as the Household, Income and Labour Dynamics of Australia (HILDA) survey, contain information on skills, they typically use subjective measures (for example, self-assessment). The 12th wave of HILDA includes tests of cognitive skills and abilities (Wooden 2012).] 

Survey of Aspects of Literacy (SAL) (1996)
Adult Literacy and Lifeskills Survey (ALLS) (2006)
Programme for the International Assessment of Adult Competencies (PIAAC) (2011–12).
Research based on the first two surveys confirms a positive association between literacy and numeracy skills and labour market outcomes. Chiswick, Lee and Miller (2003) examined the effect of literacy and numeracy on labour force participation using the SAL data. The effects of literacy and numeracy skills on labour market outcomes were found to be quite large compared with the effects of education. For example, the estimated impact on male unemployment from changing literacy and numeracy skills from the lowest to the highest levels was estimated to be equivalent to the effect of 17 years of education.
Using the 2006 ALLS data, Barrett (2012) found that men’s literacy was positively related with wages. A one standard deviation increase in literacy was associated with a 17 per cent increase in wages. Shomos (2010) also found a positive association between literacy and numeracy skills and labour market outcomes (wages and labour force participation). An increase in literacy and numeracy skills from level 1 to level 3 (which is about a two standard deviation change in skills) was associated with an increase in hourly wages of 25 and 30 per cent for women and men, respectively.
Using Australian data for both 1996 and 2006, Chesters, Ryan and Sinning (2013) found that returns from literacy were highest for workers with high levels of education over that period. That is, the positive association between literacy and income was larger for more educated people. They also found that, over the ten year period, returns to literacy had increased for young workers who had low to medium levels of education.
Another important finding from these papers is that, even after controlling for literacy and numeracy skills, the association between education and labour market outcomes is still positive and significant, consistent with education contributing to the formation of many other skills deemed to be valuable in the workforce.
1.4	Outline for the rest of the paper
This paper uses 2011–12 data from PIAAC to estimate the association between literacy and numeracy skills and labour market outcomes (employment and wages). The focus of the analysis is for Australia. Other studies that the authors are aware of that have used the PIAAC data are by the OECD (2013a) and Hanushek et al. (2013). Results in this paper for Australia are not directly comparable with those produced by the OECD (2013a) because the OECD used only literacy in its analysis whereas this paper uses a measure that combines both literacy and numeracy.[footnoteRef:9] However, the findings here are consistent with the other results (a comparison is provided in chapter 3). Hanushek et al. (2013) pooled results for 22 countries, but did not include Australia in their analysis. [9:  	The measures were combined because they were highly collinear (chapter 2 and appendix B).] 

The paper builds on previous research that used data from 2006. Each study has been conducted at a different point in the economic cycle, making it possible that the relationship between skills and labour market outcomes differ according to the environment that conditions labour market outcomes.
Chapter 2 contains a profile of literacy and numeracy in Australia for 2011–12. Descriptive analysis is used to examine how literacy and numeracy skills vary across personal characteristics –– including age, educational attainment and English speaking background. Identifying the characteristics associated with lower skills can inform analyses of where the largest potential gains might be from improving skills.
The cross-tabulations in chapter 2 illustrate how literacy and numeracy skills vary by labour market outcomes. This analysis is not sufficient to determine how important literacy and numeracy skills are for wages and employment. For example, factors such as education and age are associated with literacy and numeracy skills, and are also likely to influence labour market outcomes. Furthermore, the causation between many variables is not unidirectional (figure 1.1), meaning that an association between two variables does not explain the effect of one variable on another.
To address some of these issues, chapter 3 uses multivariate analysis to isolate the association between literacy and numeracy and education from that of other factors that influence labour market outcomes. This allows for more robust estimates of the relationship between literacy and numeracy skills, and labour market outcomes, than can be drawn from cross-tabulations. Furthermore, measuring the association between educational attainment and labour market outcomes when literacy and numeracy are taken into account gives an indication of the importance of other skills that are associated with education.
The modelling does not account for potential reverse causality –– for example, the effect of labour force status on literacy and numeracy skills. The model also cannot account for some factors that are difficult to observe, and which are likely to be linked to both labour market outcomes and literacy and numeracy skills (for example, ability).[footnoteRef:10] Therefore, results are interpreted as associations and evidence that supports the effect of one factor on another, as hypothesised in the conceptual model (figure 1.1), bearing in mind the causality issues identified.  [10:  	Longitudinal data that observes outcomes for persons over time could be used for this analysis but PIAAC is a cross-sectional data source.] 

Chapter 3 concludes with a discussion of the results. It is found that higher literacy and numeracy skills are associated with higher employment and wages. There is also a positive association between education and labour market outcomes. Education is important in developing literacy and numeracy skills as well as other components of human capital valued in the workplace.
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