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Abstract

This paper examines the life-course trajectories of NZ adults across different skill levels in
literacy and numeracy. This is done by using skill information collected in a PIAAC survey of the
working-age adult population (aged 16-65 years). This sample is then linked with administrative
data to track their life-course outcomes over the period of 2000 to 2020. The outcomes of
the one-fifth of NZ working-age adults who were assessed at below Level 2 in either literacy or
numeracy (or both) are compared with those at or above this baseline.

It finds that adults with low measured skills have less favourable outcomes in a number of
areas. They have lower rates of educational attainment, lower employment rates and average
earnings, higher rates of hospitalisation, and higher rates of criminal offending and convictions.
In addition, outcomes for Māori and Pacific Peoples in both the low-skills and above-baseline
groups are generally less favourable than those of their NZ European counterparts. For example,
even among those with above-baseline skills, Māori and Pacific Peoples have lower average
earnings than NZ Europeans. These findings are consistent with a companion paper (Meehan,
Pacheco, and Schober, 2022) that follows the outcomes of 15-year-old students with low reading
and mathematics skills through young adulthood. These results provide a quantifiable evidence
base regarding the role of literacy and numeracy skills with respect to a range of well-being
outcomes over the course of an individual’s life.



Disclaimer

Access to the data used in this study was provided by Stats NZ under conditions designed to give
effect to the security and confidentiality provisions of the Statistics Act 1975. The results presented
in this study are the work of the author, not Stats NZ or individual data suppliers. These results
are not official statistics. They have been created for research purposes from the Integrated Data
Infrastructure (IDI) which is carefully managed by Stats NZ. For more information about the IDI please
visit https://www.stats.govt.nz/integrated-data/.

The results are based in part on tax data supplied by Inland Revenue to Stats NZ under the Tax
Administration Act 1994 for statistical purposes. Any discussion of data limitations or weaknesses
is in the context of using the IDI for statistical purposes, and is not related to the data’s ability to
support Inland Revenue’s core operational requirements.
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1 Introduction

We examine the life-course outcomes of those living with low literacy and/or numeracy (L+N) skills
in New Zealand (NZ) using data from the 2014 Programme for the International Assessment of Adult
Competencies (PIAAC). Following Erwin, Meehan, Pacheco, and Turcu (2020), we define those with
L+N skills below Level 2 proficiency in PIAAC as having low skills. This represents about one-fifth or
over half a million NZ working-age adults with low L+N skills. These data are then linked to admin-
istrative data in Stats NZ’s Integrated Data Infrastructure (IDI) to examine outcomes over time for
those with low L+N skills compared with a group with above-baseline skill levels.

Low L+N skills may affect an individual’s well-being in a number of inter-related ways. For exam-
ple, international research finds that individuals with low L+N skills are more likely to leave school
early (Parsons & Bynner, 2005), experience lower levels of labour market attachment (Baldini Rocha
and Ponczek, 2011; Chiswick, Lee, and Miller, 2003), have worse health outcomes (Kakarmath et al.,
2018) and higher offending rates (Bynner, 2009). These factors also interact with each other. For
example, poor educational outcomes are associated with poor labour market outcomes, which are
in turn associated with greater risk of criminal behaviour (Bynner, 2009).

The linking of PIAAC with administrative data allows us to examine a myriad of factors, including
education, labour market, health and justice outcomes. Similar to the findings of Meehan, Pacheco,
and Schober (2022), which follows a cohort of NZ 15-year-olds with low reading and/or mathematics
skills for 11 years using 2009 Programme for International Student Assessment (PISA) data linked with
administrative data, those with low L+N have less favourable education, labour market, health and
justice outcomes than those with above-baseline skill levels. Like Meehan, Pacheco, and Schober
(2022), the relationships presented here are not causal in nature. For example, literacy proficiency
is positively correlated with reading engagement (i.e. self-reports of everyday reading activities),
and reading engagement is associated with higher earnings and better health, social trust, political
efficacy and civic engagement even when literacy proficiency is held constant (Reder, 2022). In ad-
dition, while Meehan, Pacheco, and Schober (2022) follows a cohort of young people who are all
aged 15 in 2009 for 11 years until 2020 with skills measured at the beginning of that period, this pa-
per examines a nationally-representative sample of adults who are aged between 16 and 65 in 2014
and examines their outcomes both before and after 2014. This, therefore, implicitly assumes that
adults’ skills do not change much over time. However, it should be kept in mind that it may also be
the case that the time dimension of the influence of skills may run in both directions. For example,
low L+N skills may be a precursor to leaving school early, but leaving school early may also have
consequences for the developments of skills. Indeed, there is evidence that literacy and numeracy
proficiency change over the lifespan as individuals age and over time (e.g. Barrett and Riddell, 2016;
Paccagnella, 2016; Desjardins and Warnke, 2012), and due to factors such as the characteristics of
their jobs and workplaces (e.g. Billett, 2004; Skule, 2004), periods out of the workforce (e.g. Edin
and Gustavsson, 2008) and their level of engagement with reading activities in everyday life (e.g.
Reder, Gauly, and Lechner, 2020). Despite these limitations, the linking of PIAAC and administrative
data provides a unique opportunity to gain insights into the life-course outcomes of adults living
with low L+N.

The next section provides some background information on PIAAC and the linked administrative
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data used. Section 3 presents the main results. It first examines educational outcomes for those with
low L+N skills versus those in the comparison group with above-baseline skill levels. It then examines
labour market outcomes, followed by health and criminal activity outcomes. Section 4 concludes.

2 Background

This section provides background information on the PIAAC survey, the IDI data used, and the char-
acteristics of our population of interest.

2.1 PIAAC survey and skill levels

PIAAC, an Organisation for Economic Cooperation and Development (OECD) initiative, measures lit-
eracy and numeracy proficiency of the working-age adult population (aged 16 to 65 years). The
survey design allows for comparisons across countries, languages, and cultures and it has been con-
ducted in over 40 countries/economies.

PIAAC measures L+N proficiency on a 500-point scale that is converted into five proficiency lev-
els, with Level 1 being the lowest and Level 5 the highest. We define those with low L+N skills as
being below Level 2 in either literacy or numeracy (or both). For literacy, those below Level 2 can
perform tasks such as reading relatively short texts to locate a single piece of information, completing
simple forms, understand basic vocabulary, determining the meaning of sentences and so forth. In
contrast, those at Levels 4 and 5 can make complex inferences and appropriately apply background
knowledge as well as interpret or evaluate subtle truth claims or arguments. Similarly, those below
Level 2 in numeracy can complete tasks involving basic mathematical processes and perform simple
processes involving counting, sorting and basic arithmetic. In contrast, those at Level 4 and 5 can
understand a broad range of complex mathematical information (OECD, 2019a).

According to the last cycle of PIAAC administered in NZ (in 2014), just over one-fifth of NZ’s
working-age population are classified as having low L+N skills according to this definition. Comparing
these shares internationally, NZ has relatively low shares of adults with low literacy skills (about 12 %).
Only five OECD countries have a lower share of adults below Level 2 literacy. Although NZ does not
compare as well in terms of numeracy, the share of adults below Level 2 is, at about 19 %, still less
than the OECD average (OECD, 2019a). Despite this seemingly strong performance in international
comparison, this still means that a sizeable share of NZ’s working-age population has low L+N skills.
Furthermore, as highlighted in Erwin, Meehan, Pacheco, and Turcu (2020), there are substantial
differences in the share of those with low L+N skills across population groups. For example, the
share is substantially higher among Māori and Pacific Peoples.

2.2 Data and method

The Integrated Data Infrastructure (IDI) is a large research database managed by Stats NZ. It holds
micro-data from various government agencies and surveys including PIAAC that can be linked at
the individual level (Stats NZ, 2020). New Zealand participated in PIAAC in 2014 with 6,177 survey
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respondents. Using the IDI, we can study life-course outcomes of respondents over time. We focus
on their outcomes during their adulthood over the period 2000 to 2020.

We present the available data in three different ways. First, we follow individuals over time and
compare skill groups in each calendar year. We do this for three age groups separately, to explore
potential differences in life-course trajectories related to skills and age. This approach allows a clear
distinction between whether an outcome is observed before or after the survey in 2014, when skills
of participants are measured.

Second, we use the entire observable time period to examine whether certain events ever oc-
curred. This allows us to analyse differences between skill groups even for outcomes that occur less
regularly, such as mental health problems or court sentences.

Third, we pool all annual observations and regress outcomes on indicators for age, skill group,
gender and year. The estimates are then used to calculate adjusted means (sometimes called pre-
dictive margins) for each age cohort. An advantage of this method is that it allows us to increase
statistical power and paint a more precise picture of outcomes over the life cycle. The downside is
that we observe skills only once per person and assign each person to a fixed skill group. This means
we implicitly assume that skills do not change (much) as people age. We restrict this analysis to indi-
viduals aged 20 to 65, where this assumption may be more plausible compared to younger and older
cohorts. However, it should be kept in mind that it may be the case that the relationship between
skills and other outcomes is bi-directional. For example, low L+N skills may be a precursor to leaving
school early, but leaving school early may also have consequences for the development of L+N skills.
Likewise, L+N skill levels may influence which job a person has, but it is also the case that individuals
who use L+N skills in their job are more likely to retain and develop these skills compared with those
who do not use L+N skills at work, even if these individuals had similar L+N skill levels when entering
the workforce. For example, Borgonovi, Choi, and Paccagnella (2018) finds that males’ advantage in
numeracy is relatively small in childhood but grows in adulthood, and suggests that a possible reason
for this is that men are more likely to study and work in areas that make intensive use of numeracy
skills given their over-representation in areas such as STEM.

We use multiple data sources to construct a range of outcome variables in addition to the infor-
mation provided in PIAAC. The available observation period varies between data sets in the IDI. Most
outcomes are available for our entire period of interest, 2000 to 2020, including income data from
Inland Revenue (IR), injuries from Accident Compensation Corporation (ACC), hospitalisations from
the Ministry of Health (MoH) and criminal convictions from the Ministry of Justice (MoJ). Further-
more, we use data from the Ministry of Education on educational enrolment in tertiary education,
industry training and targeted training (starting in 2003) and compulsory education (2007), data
from the MoH on mental health and outpatient visits (2008), data from the NZ Police on alleged
offending (first full year 2010) and victimisation (2014). Tables 8 and 9 in the Appendix provide a full
list of the outcome variables of interest with their full descriptions.

PIAAC provides a set of 10 plausible values for literacy and 10 for numeracy. Similar to other
international assessments such as PISA, PIAAC only collects a limited set of test answers from each
respondent out of the full set of test items. To account for the uncertainty of proficiency at the indi-
vidual level, multiple imputation is used to construct plausible values based on information from the
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available test items and background questions (OECD, 2019b). All our estimates use the Stata pack-
age Repest which accounts for sampling weights and plausible values (Avvisati and Keslair, 2020).

There are some general limitations of PIAAC worth noting that are relevant to the present anal-
ysis. First, the survey is limited to measuring only specific aspects of literacy and numeracy. For
example, literacy is based on understanding written texts and does not assess writing ability (PIAAC
Literacy Expert Group, 2009). More generally, while this research focuses on L+N skills, it is impor-
tant to keep in mind the potential for individuals with low L+N skills to possess other valuable skills
such as communication skills, technical or job-specific skills, and so forth (Cochrane et al., 2020;
Erwin, Meehan, Pacheco, and Turcu, 2020). In addition, PIAAC was only administered in English in
NZ.

2.3 Population characteristics

Our population of interest includes those who participated in PIAAC and live in New Zealand before
or after the interview in 2014. We construct an annual panel of PIAAC participants covering the
years 2000 to 2020 that excludes people who died or spent more than 100 days of a calendar year
overseas. This is because data on earnings sourced from IR records, for example, will be misleading
for those who are not present in NZ. Of the 6,177 total participants in PIAAC 2014, these restrictions
result in between 4,887 and 5,925 individuals in our population of interest, representing between
2.1 and 2.6 million New Zealand residents aged 16-65 at the time of the interview in 2014.

About one-fifth (20.6 %) of the population are considered to have low skills according to PIAAC
2014, that is, their numeracy or literacy skills are less than Level 2. Table 1 compares the character-
istics of this group to the residual group with skills above this baseline level. Females are overrep-
resented among those with low skills. About 56 % of the low-skills group are women, compared to
51 % of those with above-baseline skills. This contrasts with the cohort of 15-year-old students from
PISA examined in Meehan, Pacheco, and Schober (2022), where boys were more likely to have low
reading and/or mathematics skills due to similar proportions of boys and girls at the lowest levels
of mathematics proficiency, but many more boys who did not reach Level 2 in reading. However,
these PISA results combined with the current PIAAC findings are consistent with cross-country re-
search on the evolution of skills over the life course. In particular, this research finds that boys have
higher numeracy skills than girls and that this gap increases with age, peaking at age 27, while girls
have a small literacy advantage over boys but this gap closes over time and is negligible by age 27
(Borgonovi, Choi, and Paccagnella, 2018).

Those in the low-skilled group are also about 1.5 years older on average. This reduction in skills
with age is as expected, and existing research suggests it is due to a combination of higher education
levels among younger cohorts and because cognitive skills tend to peak at about age 25-30 before
declining (see for example Calero, Murillo Huertas, and Raymond Bara, 2019). This also highlights
that the possibility of cohort effects should be kept in mind when interpreting the results in Section
3.

Those with low L+N skills are also 4 percentage points less likely to be born in New Zealand. This
contrasts with Meehan, Pacheco, and Schober (2022), which finds 15-year-old students with low skills
are more likely to have been born in NZ. This could be because the PIAAC test was administered in
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English only, and adults who were not born in NZ may, on average, have lower English language
proficiency than those born in NZ, while this difference may be less apparent among the PISA cohort
who are more likely to have migrated to NZ at a young age. Finally, those of Māori, Pacific Peoples
and Asian ethnicity are overrepresented among those with low skilled, while New Zealand Europeans
are underrepresented.

Table 1: Characteristics by skill group

(1) (2) (3) (4)
Low skills Above-baseline Difference p-Value

Female 0.56 0.51 0.05 0.012
Age 41.27 39.74 1.53 0.008
Born in NZ 0.67 0.71 -0.04 0.042

Ethnicity
NZ European 0.53 0.78 -0.25 0.000
Māori 0.23 0.11 0.12 0.000
Pacific Peoples 0.17 0.04 0.13 0.000
Asian 0.16 0.11 0.04 0.002
Middle Eastern/Latin American/African 0.01 0.01 0.00 0.492
Other Ethnicity 0.00 0.01 -0.00 0.029

Notes: This table compares average characteristics of those with low skills (Column 1) and those
with above-baseline skills (2) for PIAAC participants who are ever in the population of interest.
Column 3 shows the difference between skill groups, Column 4 shows the p-value testing the
equality of the two means. The number of observations is 6,063.
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3 Results

3.1 Education

Turning to our main results, we first look at educational outcomes. Since many PIAAC participants
undertook education before the PIAAC survey, we look at educational attainment measures from the
PIAAC survey in addition to outcomes measured in the IDI. PIAAC responses can include overseas
education and qualifications attained prior to 2014 (when the survey was conducted). In contrast, the
IDI administrative data on education includes NZ education and qualifications undertaken during the
time period covered by administrative databases (2007 onwards for secondary school enrolments,
2003 onwards for enrolment in tertiary education, industry and targeted training1, July 1984 onwards
for secondary school qualifications, October 1997 onwards for tertiary qualification completions)2.
As such, the coverage will be incomplete for many - for example, a PIAAC participant who was 50
at the time of the survey in 2014 would have completed school before 1984, when the secondary
school data on obtained qualifications that is available in the IDI begins. Therefore, we focus more
on educational enrolment information rather than educational attainment from the IDI.

Table 2 shows that, according to the PIAAC background questionnaire, those with low L+N skills
have fewer years of education on average than those with above-baseline skills (12.2 years versus
14.3 years). They are also less likely to have a post-school qualification (46 % versus 68 %). In terms
of IDI enrolment data, a lower share of those in the low-skills group have been enrolled in any form
of tertiary education at any point covered by IDI records (57 % compared with 65 % of the above-
baseline group). Looking only at bachelor’s degrees reveals even larger differences, with about three
times as many of the above-baseline group having been enrolled in a bachelor’s degree qualification
compared with the low-skills group (21 % versus 7 %). The low-skills group are more likely to have
enrolled in targeted training than the above-baseline group (13 % versus 5 %). There is no statistically
significant difference between the low-skills and above-baseline groups in enrolment in industry
training, with about a fifth of both groups having enrolled at some point.

Table 2: Educational enrolment and attainment

(1) (2) (3) (4)
Low skills Above baseline Difference p-value

Educational attainment from PIAAC
Years of education 12.18 14.33 -2.15 0.000
Any post-school qualification 0.46 0.68 -0.22 0.000

Enrolment information from IDI
Tertiary education 0.57 0.65 -0.08 0.000
Bachelor 0.07 0.21 -0.14 0.000
Industry training 0.20 0.21 -0.01 0.564
Targeted training 0.13 0.05 0.08 0.000

Notes: This table compares average outcomes of those with low skills (column 1) and
those with above-baseline skills (2). Column 3 shows the difference between skill
groups, column 4 shows the p-value testing the equality of the two means. Enrolment
information from IDI refers to ever being enrolled at any point in time covered by the
available records.

1Targeted training is industry training at sub-degree levels in targeted areas.
2Within the IDI, information on highest qualification obtained, which includes foreign qualifications, are available from

non-administrative sources, including the Census and some surveys, such as the Household Labour Force Survey.
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Further decomposing whether individuals have a post-school qualification based on PIAAC re-
sponses by gender and ethnicity (Figure 1) reveals that Māori and Pacific Peoples in both the low-skills
and above-baseline groups are less likely to have a post-school qualification than their NZ European
counterparts, although the differences for the low-skills groups are not statistically significant. There
are no statistically significant differences between men and women for either the low-skills or above-
baseline groups.

0

.2

.4

.6

.8

All NZ European Māori Pacific Peoples Women Men

Low skills
Above baseline
95% CI

Figure 1: Any post-school qualification

Part of the reason for the difference in education levels between the low-skills and above-baseline
group could be because the low-skills group are, on average, older, and education levels have in-
creased over time resulting in younger people being more highly educated on average than older
people. However, this is very unlikely to explain the entire difference in educational outcomes be-
tween the low-skills and above-baseline groups given the difference in average age between the two
groups is only 1.5 years (see Table 1). In addition, other research where age is not a factor finds simi-
lar educational outcome differences. For example, following a cohort of young people who were all
15-years-old in 2009, Meehan, Pacheco, and Schober (2022) finds similar differences in educational
outcomes by skill level, with 17 % of the young people with low skills having enrolled in a bachelor’s
degree by 2020 at age 26, compared with 55 % of those in the above-baseline group.
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3.2 Labour market

This section analyses labour market outcomes. It examines employment, occupation, earnings and
benefit receipt.

Employment

Figure 2 presents employment rates by age. We examine IR tax records back to 2000 and therefore
focus on those aged 36 and over as those aged 36 would have been 22 in 2000. For analysis that
focuses on a cohort of young people over time, see Meehan, Pacheco, and Schober (2022).

The left-hand panel of Figure 2 tracks those aged 36-45 at the time of PIAAC in 2014 back to 2000
and forward to 2020. It shows that those in the low-skills group have lower employment rates than
those in the above-baseline group, and the differences are statistically significant in most years.
Moreover, both groups experienced a fall in employment around the time of the global financial
crisis (GFC) in 2009/10, when they were 31-40 years old. However, the employment rate of those
with above-baseline skills appears to have recovered relatively quickly while that of the low-skills
group did not.

Employment rates for those aged 46-55 in 2014 were similar among the low-skills and above-
baseline groups until 2008, after which the employment rates among both groups fell, but they fell
by more in the low-skills group. This may reflect that by 2020, the group were aged 52-64 years old,
so some may have stopped working as they got older, with this more likely in the low-skills group
who are also more likely to work in physical jobs (see ‘Occupation’ results below). However, the
differences are only statistically significant in 2020. Moreover, skills and education are positively
correlated and previous NZ research has found that higher educated older women (aged over 50)
are more likely to participate in the labour market than less educated older women, although no
statistically significant association was found between education and participation for men (Gorman,
Scobie, and Towers, 2012).

For those aged 56-65 in 2014, the employment rates of those in the low-skills group started to
fall around 2007, while the employment rates of those in the above-baseline group started falling
later in about 2010. While the low-skills group in this age category also have lower employment
rates than the above-baseline group, the differences are not statistically significant.

Given we are examining people who have already spent some time in the labour force by the
time they took the PIAAC assessment in 2014, reverse causation may also be part of the explana-
tion for the positive association between employment and L+N skill levels. Previous research has
shown that there is a negative relationship between time out of the workforce and skills (Edin and
Gustavsson, 2008). In addition, skills increase with the use of those skills - for example, Reder,
Gauly, and Lechner (2020) finds that literacy proficiency develops as a by-product of people’s en-
gagement in everyday reading and writing practices. Moreover, those in jobs where they use their
literacy and numeracy skills may be more likely to retain their skill levels over time. For example, Bor-
gonovi, Choi, and Paccagnella (2018) finds that the numeracy gap between young men and women
increases as they age, and highlights that this is consistent with a greater specialisation of men in
occupations that make more intensive use of numeracy skills. Therefore, reverse causation may also
have a part to play: working more over one’s lifetime, particularly in roles requiring L+N skills, may
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lead to greater measured skill level in PIAAC in 2014, and thus contribute to the observed positive
association between employment and skill levels.
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Figure 2: Employment indicators for different age groups

These employment patterns may differ by gender. As discussed in Meehan, Pacheco, and Schober
(2022), differences in employment rates by skill level and gender could reflect differences in family
formation patterns, for example. Consistent with Meehan, Pacheco, and Schober (2022), the group
with the lowest employment rates tends to be women with low skills (see Figure 3). This difference
is more pronounced among those aged 36-45 in 2014. When they are aged 22-31 years in 2000, their
employment rates were lower than the other groups, including above-baseline women. This rein-
forces the idea that this may, at least in part, reflect parenthood patterns as their employment rates
were particularly low when they were at an age when they were more likely to have young children,
and these employment rates then increased over time. Also consistent with this idea, women in the
low-skills group have a higher average number of children than those in the above-baseline group,
as shown in Table 10 in the Appendix (e.g. those aged 36-45 with low skills have an average of 2.7
children versus 2.0 for those with above-baseline skills).

In contrast to the results for women, the employment rate of men with low skills is similar to
men in the above-baseline group in 2000 (aged 22-31), but falls over time, and at a somewhat faster
pace than the employment rate of above-baseline men. However, it should be noted that many of
the differences between the groups are not statistically significant. Family formation differences are
also less pronounced for men, with no statistically significant differences in the average number of
children between men in the low-skills and above-baseline groups (Appendix Table 10).

For those aged 46-55 years in 2014, women in the low-skills group have similar employment
rates to women in the above-baseline group until about 2008. After 2008, the employment rate of
women with low skills falls while that of women with above-baseline skills does not. Over time, the
employment rate of men in both the low-skills and above-baseline group falls. For those aged 56-65,
the employment rates of all groups fall over time, which is expected as individuals begin to retire.
Once again, many of the differences between the groups are not statistically significant.
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Figure 3: Employment indicators for different age groups
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To increase the statistical power of the group comparisons, as described in Section 2.2, Figure 4
pools all annual observations and regresses outcomes on indicators for age, skill group, gender and
year. The adjusted means are then calculated to give employment rates across these dimensions.
This shows that women in the low-skills group have the lowest employment rates, but the share
employed increases from about age 40 and only starts to decline again from about the age of 50.
In contrast, the employment rates of women with above-baseline skills decrease slowly from the
age of 20 before dropping more quickly after they are in their late 50s. For men, those with above-
baseline skills have higher employment rates than those with low skills when they are young, but
this gap disappears in their 30s as the employment rates of men with low skills increase and those
of above-baseline men decrease. However, as they enter their later working years, the employment
rate of men with low skills starts to fall earlier and faster than that of men with above-baseline skills.

.2

.4

.6

.8

1

20 25 30 35 40 45 50 55 60 65

Low skills women Low skills men 95% CI
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Figure 4: Any employment by age for different skill groups

Occupation

Table 3 presents occupation information from PIAAC 2014 data for those who are employed. Those
in the low-skills group are more likely (relative to the above-baseline group) to be service workers
and shop and market sales workers; plant and machine operators and assemblers; craft and related
trades workers; elementary occupation workers, and less likely to be technicians and associated pro-
fessionals; legislators, senior officials and managers; and professionals. For example, 9 % of workers
in the low-skills group are professionals versus 24 % of those in the above-baseline group. There are
some differences by gender. Women in the low-skills group are more likely to be service and shop
and market sales workers, while men in the low-skills group are more likely to be craft and related
trades workers.
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Table 3: Occupations

All Women Men

(1) (2) (3) (4) (5) (6)
Low s. Above b. Low s. Above b. Low s. Above b.

Service workers and shop and market sales workers 0.23∗ 0.14 0.38∗ 0.20 0.08 0.08
Plant and machine operators and assemblers 0.13∗ 0.04 0.06∗ 0.01 0.20∗ 0.06
Craft and related trades workers 0.13∗ 0.09 0.02 0.02 0.23∗ 0.16
Elementary occupations 0.12∗ 0.05 0.11∗ 0.03 0.12∗ 0.06
Technicians and associate professionals 0.11∗ 0.15 0.07∗ 0.15 0.15 0.15
Legislators, senior officials and managers 0.09∗ 0.18 0.08∗ 0.14 0.09∗ 0.22
Professionals 0.09∗ 0.24 0.13∗ 0.28 0.04∗ 0.20
Clerks 0.08 0.10 0.12 0.16 0.04 0.04
Skilled agricultural and fishery workers 0.03 0.02 0.02 0.01 0.04 0.03

Notes: This table compares average outcomes of people with low skills and those with above baseline skills for differ-
ent groups of the population. ∗ indicates that the difference between skill groups is statistically significant at the 5 %
level. Occupational information for 2382 women and 2016 men comes from PIAAC.
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Earnings

We next look at earnings using IR tax data. All earnings are measured in 2020 prices using the con-
sumer price index to adjust for inflation. Figure 5 presents earnings over time by age groups and
gender. Those aged 36-45 in 2014 experience increases in earnings over time between 2000 (when
they were 22-31 years old) and 2020 (when they were 42-51 years old), as expected as they gain work
experience. Average earnings are highest among men with above-baseline skills, and their earnings
growth is stronger than the other groups over time, leading to an increasing gap between this group
and the other groups. Men with low skills have similar earnings over time to women with above-
baseline skills. Above-baseline women have little growth in average earnings until about 2013. This
may be because average earnings includes zeros for those who are not working, and we saw above
that the employment of above-baseline women in this age group decreases over time before in-
creasing from about 2009. That is, this dip in average earnings may be due to a fall in employment
rather than stagnant earnings growth among above-baseline women who are working (this is in-
vestigated in Figure 6). Women with low L+N skills have the lowest earnings and experience little
earnings growth over time.

Those aged 46-55 in 2014 also experience increased earnings over time, although the rate of
increase is slower than for the 36-45 year group, which is consistent with the expected pattern of
larger earnings increases during the first years of entering the labour market. Once again, men with
above-baseline skills have the highest average earnings, and women with low skills have the lowest.

For those aged 56-65, their average earnings are generally decreasing over time, with the rate of
decrease increasing over time. This is as expected due to an increasing share of this group entering
retirement over time.
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Figure 5: Earnings for different age groups

These patterns of average earnings by age are even clearer in Figure 6 which pools the obser-
vations and shows adjusted means by skill groups, age and gender. The left-hand panel of Figure 6
shows that earnings generally increase steeply when individuals are young, followed by slower earn-
ings growth, then a plateau followed by a decrease in earnings. This is as expected as individuals gain
experience, enter their prime earning years, then begin to retire. This pattern is most pronounced
for above-baseline men. The average earnings of men with low skills follows a similar pattern as
those of above-baseline men, but at a much lower level. Women with above-baseline skills experi-
ence similar earnings growth as men with above-baseline skills for a few years when they are young
before their earnings growth plateaus at a much younger age than for that of men. Women with
low skills have low average earnings regardless of age and do not experience a strong increase in
earnings when they are young as the other groups do, but instead have a slow increase in earnings
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by age up until they are in their late 40s.
To get a sense of the degree to which the patterns in the left-hand panel are due to employment

rate differences by age, the right-hand panel restricts attention to those who are working. Across all
groups, average earnings conditional on working are more positively correlated with age than the
unconditional average earnings. For example, for above-baseline men, earnings do not start to de-
crease until about age 60. This also reveals that the average earnings of above-baseline women are
still much lower than above-baseline men and are not, therefore, simply due to lower employment
rates among women. Similarly, the average earnings of women with low skills is still much lower
than that of men with low skills.
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Figure 6: Earnings (left) and earnings conditional on working (right) by age for different skill groups

Figure 7 shows earnings by gender and ethnicity, where earnings is measured as the highest
annual earnings we observe for an individual between 2000 and 2020. As discussed, men with
above-baseline skills have higher earnings than women with above-baseline skills. The earnings of
women with above-baseline skills is actually only slightly higher than that of men with low skills (and
the difference is not statistically significant). Turning to ethnicity, NZ Europeans with above-baseline
skills have the highest average earnings, followed by Pacific Peoples with above-baseline skills, then
Māori with above-baseline skills. For those with low skills, there is no statistically significant differ-
ence between NZ Europeans and Pacific Peoples while Māori have lower average earnings.
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Figure 7: Highest observed earnings
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Benefit receipt

Figure 8 shows benefit receipt and average benefit payment amounts by age decomposed by skill
level and gender, based on Ministry of Social Development (MSD) data on the receipt of a main
benefit. This is based on the adjusted means for the pooled data. Women with low skills are more
likely to receive a main benefit than men with low skills, while men with above-baseline skills are the
least likely to receive a benefit. The share receiving a benefit tends to be highest when individuals are
young. For example, the share receiving a benefit decreases over time for all four groups, although
it increases after the age of about 50, with this increase being particularly strong among men with
low skills. The average amount of benefit payments is also highest among women with low skills and
lowest among men with above-baseline skills. This likely not only reflects the higher share receiving
benefits among women with low skills, but also that those with dependent children generally receive
higher benefit payments. For example, the vast majority of those receiving a sole parent benefit are
women (91.3 % in the June 2022 quarter according to Ministry of Social Development, 2022). The
amount received starts falling sharply at age 65 as people become eligible for NZ Superannuation
and this replaces their receipt of a benefit.

0

.2

.4

.6

20 25 30 35 40 45 50 55 60 65

Low skills women Low skills men 95% CI
Above baseline w. Above baseline men

Any benefit payments

0

2000

4000

6000

8000

10000

20 25 30 35 40 45 50 55 60 65

Low skills women Low skills men 95% CI
Above baseline w. Above baseline men

Benefit payments

Figure 8: Benefit receipt by age for different skill groups

Figure 9 shows the share of individuals who have ever received a main benefit by gender and
ethnicity. Consistent with Figure 8, women are more likely to have received a benefit than men
within each of the skill groups. In terms of ethnicity, NZ Europeans with above-baseline skills are
the least likely to ever have received a benefit. The rates of benefit receipt are higher for Māori and
Pacific Peoples. For example, Māori and Pacific Peoples with above-baseline skill levels are more
likely than NZ Europeans with low skills to have received a benefit (although the differences are not
statistically significant).
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3.3 Health

Another outcome that the existing literature highlights is associated with skill level is health. As
such, this section examines hospitalisation, injury and mental health outcomes based on Ministry
of Health data. Existing research highlights that higher literacy levels are associated with a range of
health outcomes via a number of potential pathways. For example, people with low literacy tend to
be less responsive to traditional health education messages, are less likely to use disease prevention
services and are less able to successfully manage chronic disease (Berkman, Sheridan, and Donahue,
2011; Dewalt et al., 2004).

The measures of health care usage presented here are used as proxies for an individual’s state of
health. While health status and health care usage are likely highly correlated, health care usage is,
in fact, a combination of actual health status and the propensity to access health care (as discussed
in Meehan, Pacheco, and Schober, 2022). For example, if those with above-baseline skills are more
likely to access health services in the event of illness or injury than those in the low-skills group, and
we find that those with low skills have higher health care usage, then the health care usage measures
will be an underestimate of the true difference in health status between the two skill level groups.
However, the results presented below showing that health care usage is generally higher among
those with low skills compared with the above-baseline group is in line with self-reported health
status collected as part of PIAAC. For example, Scott (2018) finds a positive relationship between
self-report health status and skill and education levels.

General health care use

Figure 10 shows the rate of hospitalisation by age groups. In general, those in the low-skills group
have higher hospitalisation rates, although the differences are not statistically significant in general.
The hospitalisation rates for the 36-45 years group are decreasing slightly over time, which is partic-
ularly evident among the above-baseline group. For those in the 46-55 year group, hospitalisation
rates increase over time as the group ages, with this pattern being even more pronounced among
the 56-65 year age group.
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Figure 10: Share of people with hospitalisations for different age groups

Table 4 shows health care utilisation over the entire 2000-2020 period and provides more de-
tails of the nature of the treatment. As in Figure 10, the rate of hospitalisation for any reason is
higher among the those with low skills. Almost 60 % of the low-skills group have been hospitalised
at least once during this time period, compared with 46 % of the above-baseline group. This could
partly be because the birth rate among those with low skills is higher (see Table 10). Therefore, the
second row of Table 4 looks at hospitalisations excluding child birth, and finds that there is still a
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large and statistically significant gap between those with low and above-baseline skills (52 % ver-
sus 41 %). Looking at selected diagnosis groups, the hospitalisation rate for every diagnosis group is
higher among the low-skills group, although the difference is only statistically significant at the 5 %
level for musculoskeletal, injuries and nervous system issues. The share who have had at least one
non-admitted secondary care event is also higher among those with low skills.

Once again, these differences in health care utilisation most likely reflect a combination of dif-
ferences in health status and propensities to access health care. For example, the higher rate of
emergency department visits among those with low skills could reflect poorer health status, but
could also partly be because those with lower skills may have less access to primary health care for
a variety of reasons.

Table 4: Health care utilisation

(1) (2) (3) (4)
Low skills Above baseline Difference p-value

Hospitalisation 0.59 0.46 0.13 0.000
Hospitalisation (excl. childbirth) 0.52 0.41 0.11 0.000

Selected diagnosis groups
Musculoskeletal system 0.17 0.11 0.06 0.000
Digestive system 0.11 0.10 0.01 0.314
Injuries 0.10 0.06 0.04 0.006
Ear, nose, mouth and throat 0.09 0.07 0.02 0.161
Nervous system 0.08 0.06 0.02 0.045
Skin, subcutaneous tissue and breast 0.06 0.05 0.02 0.182

Non-admitted secondary care events
Any events 0.78 0.68 0.10 0.000
Emergency department visits 0.69 0.53 0.15 0.000
Other outpatient visits 0.58 0.51 0.07 0.002

Notes: This table compares health care utilisation for people with low skills (column 1) and
those with above baseline skills (2). Column 3 shows the difference between skill groups, col-
umn 4 shows the p-value testing the equality of the two means.

Decomposing the share of those who have had any hospitalisation by gender and ethnicity shows
that the hospitalisation rate is higher among women compared to men. However, there is no sta-
tistically significant difference between women with low skills and those with above-baseline skills,
whereas men with low skills have higher hospitalisation rates than men with above-baseline skills.
Looking at ethnicity, Māori have higher hospitalisation rates than NZ Europeans. Although the dif-
ference between Māori with low skills and NZ Europeans with low skills is not statistically significant,
the difference for those with above-baseline skills is statistically significant. Moreover, while the dif-
ference in hospitalisation rates between those with low skills and above-baseline skills is statistically
significant for NZ Europeans, the difference is not significant for Māori and Pacific Peoples.

Injury

Examining injuries using ACC data, Figure 12 shows that there is no discernible differences in overall
injury rates between those with low skills and those with above-baseline skills. Decomposing this
by injury type (Table 5), those with low skills have higher rates of work injuries, which is as expected
given they are more likely to be employed in physical roles (see ‘Occupation’ results in subsection
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Figure 11: Share of people with any hospitalisations

3.2). However, they are less likely to have sports injuries than their above-baseline counterparts.
These results are consistent with Meehan, Pacheco, and Schober (2022), which follows a cohort of
15-year-old students and finds there is no statistically significant difference in overall injury rates by
skill level, but those with low skills have higher work injury rates and lower sports injury rates than
those with above-baseline skills.

.15

.2

.25

.3

.35

.4

2000 2004 2008 2012 2016 2020

Low skills Above baseline level 95% CI

Age 36-45

.15

.2

.25

.3

.35

2000 2004 2008 2012 2016 2020

Low skills Above baseline level 95% CI

Age 46-55

.15

.2

.25

.3

.35

2000 2004 2008 2012 2016 2020

Low skills Above baseline level 95% CI

Age 56-65

Figure 12: Share of people with any injuries for different age groups

Table 5: Injuries

(1) (2) (3) (4)
Low skills Above baseline Difference p-value

Any injury 0.83 0.83 -0.00 0.815
Injuries at home 0.69 0.69 0.01 0.793
Road accidents 0.14 0.13 0.01 0.643
Sport injuries 0.28 0.44 -0.16 0.000
Work injuries 0.46 0.39 0.06 0.003

Notes: This table compares the share of people with injuries for the
group of people with low skills (column 1) and those with above baseline
skills (2). Column 3 shows the difference between skill groups, column 4
shows the p-value testing the equality of the two means.

Figure 13 shows the share of people who have ever had a work injury by gender and ethnicity.
As expected, men have higher rates of work injury than women, likely due to women working less
hours on average (and therefore having lower exposure time to receive a work injury) and also being
less likely to work in physical and dangerous roles. It may also reflect gender differences in risk
preferences, particularly as women tend to have lower overall injury rates, not just work-related
injury rates. Moreover, while those with low skills have higher work injury rates than those with
above-baseline skills for both genders, the difference is much larger and statistically significant for
men.
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In terms of ethnicity, it is surprising that Māori in the low-skills group have lower work injury
rates than those in the above-baseline group, although the difference is not statistically significant.
The work injury rates for Māori with both low skills and above-baseline skills is also higher, although,
once again, not statistically significant. This contrasts with Hennecke, Meehan, and Pacheco (2021),
which finds that Māori and Pacific Peoples have higher work-related injury rates than Europeans
even after controlling for a range of individual and workplace characteristics. One explanation for the
divergent results could be differences in the populations of interest. While Hennecke, Meehan, and
Pacheco (2021) restrict the analysis to those who are employed in a given month, we consider work
injuries for the entire population, including those who are not employed. Since Māori have a lower
employment rate, this may also contribute to their lower work injury rate compared to Europeans.
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Figure 13: Share of people with work injuries

Mental health

We now examine mental health outcomes. This is based on a combination of Ministry of Health
information within the IDI following the method developed in Bowden et al. (2020). It combines
information from pharmaceutical prescriptions, hospitalisations, mortality, and the Programme for
the Integration of Mental Health Data (PRIMHD) data. We did not use data from disability support
services (Socrates database) because of missing access, but this data source contributes less than
1 % of the identified mental health problems in Bowden et al. (2020).

In terms of caveats, as mentioned above, these data likely reflect a combination of the preva-
lence of mental health disorders and differences in the propensity to access health services across
groups. With mental health, this is likely to be a larger issue than with physical health data, particu-
larly among population groups where mental health disorders may be stigmatised, making it more
difficult to seek medical treatment.

Figure 14 shows the share of people with mental health issues over time by age groups. There is
no difference between the low-skills and above-baseline group in the 36-45 year age group. For the
46-55 and 56-65 year age groups, a somewhat higher share of the low-skills group have had mental
health issues, but these differences are not statistically significant. Across all three age groups, the
share with mental health issues tend to increase over time as the groups age.

Figure 15 pools all observations and calculating adjusted means by skill level, gender and age. This
more clearly shows that the share with mental health issues increases with age in general, although
there is a dip in the share for men with low skills starting at about age 50. Above-baseline men have
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Figure 14: Share of people with mental health problems for different age groups

the lowest rates of mental health issues, while women (both those in the above-baseline and low-
skills groups) have the highest. However, the differences are generally not statistically significant.
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Figure 15: Share of people with mental health problems by age for different skill groups

Table 6 examines whether an individual had any mental health issues over the period examined.
It further decomposes this into the type of issue experience. These results show no statistically dif-
ference in the overall rate of mental health problems between the low-skills and above-baseline
groups. However, there are differences in the prevalence of the type of mental health issue. Consis-
tent with Meehan, Pacheco, and Schober (2022), those in the low-skills group are more likely to have
substance abuse issues, while those in the above-baseline group are more likely to have emotional,
sleep or eating problems and personality disorders.

Figure 16 shows the share of those who have ever had a mental health issue by gender and eth-
nicity. Women have higher rates of mental health issues than men. The difference is not statistically
significant when comparing low-skills men and women, but it is statistically significant when com-
paring above-baseline men and women. NZ Europeans have higher rates of mental health issues
than Māori and Pacific Peoples, although the differences between NZ Europeans and Māori are not
statistically significant. Pacific Peoples have the lowest rates of mental health issues. However, as
speculated in Meehan, Pacheco, and Schober (2022) this could be, at least in part, due to a lower
propensity to seek medical treatment for mental health issues among Pacific Peoples, particularly if
it is generally more stigmatised among this population group. For example, Ministry of Health (2008)
finds that Pacific Peoples have a higher burden of mental disorder than New Zealanders in general,
but that they are much less likely to access mental health services, and highlights that primary men-
tal health care should include destigmatisation as a service component because of the way in which
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Table 6: Mental health disorders

(1) (2) (3) (4)
Low skills Above baseline Difference p-value

Any mental health problem 0.37 0.35 0.02 0.277
Emotional problems 0.16 0.20 -0.04 0.038
Substance 0.15 0.06 0.09 0.000
Depression 0.09 0.09 -0.00 0.967
Sleep problems 0.09 0.13 -0.05 0.001
Anxiety 0.07 0.08 -0.02 0.131
Disruptive behaviours 0.03 0.02 0.01 0.222
Self-harm 0.02 0.02 0.00 0.596
Psychosis 0.02 0.01 0.01 0.086
Bipolar disorders 0.00 0.00 -0.00 0.380
Eating problems 0.00 0.01 -0.01 0.004
Personality disorders 0.00 0.00 -0.00 0.011

Notes: This table compares the share of people with mental health problems for the
group of people with low skills (column 1) and those with above baseline skills (2).
Column 3 shows the difference between skill groups, column 4 shows the p-value
testing the equality of the two means.

mental health issues are perceived by some Pacific communities.
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Figure 16: Share of people ever having mental health problems
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3.4 Crime

We next look at criminal activity outcomes. Figure 17 presents the share of individuals with alleged
offences by age groups based on NZ Police offending records. As mentioned in Section 2.2 data are
available for a shorter time period than some other outcomes investigated, such as employment and
earnings. Across all three age groups examined, those with low skills have higher rates of alleged of-
fending, although the differences are generally not statistically significant. Offending rates are higher
among the younger group and lower among the older group, which is consistent with expectations
as offending rates tend to be higher among younger people (Loeber and Farrington, 2014).
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Figure 17: Share of people with offences for different age groups

Table 7 shows that the share of those with low skills who have ever been recorded as an alleged
offender over the period data are available is 23 % compared with 10 % for those with above-baseline
skills. These numbers appear quite high, particularly as they cover the shorter time period of 2010-
2020, but this includes any type of offence, including low-level offences. In terms of the types of
offences, the share of those in the low-skills group with offences against people, property and com-
munity are all higher than the share for the above-baseline group. Looking at the higher bar of
convictions using Ministry of Justice data, almost a fifth of the low-skills group have been convicted
of a crime, compared with 10 % of the low-skills group. The shares are very similar to those of alleged
offending, but the data for convictions also covers a longer time period. Those in the low-skills group
are more likely to have received a fine, community work or supervision, and home or community
detention. They are also three times more likely to have been imprisoned (3 % versus 1 %). Those
with low skills are also more likely to have been victims of crime (17 % versus 13 %). This is consistent
with a large literature that finds an overlap between those who are offenders and victims of crime
(e.g. see Erwin, Hennecke, Meehan, and Pacheco, 2022, for NZ evidence).

Figure 18 shows the share of people with convictions by gender and ethnicity. As expected, and
consistent with aggregate crime statistics, men have much higher conviction rates than women. For
both men and women, however, the conviction rate is higher among those with low skills. About
a third of men with low skills have had at least one conviction. This is a very similar share to that
reported in Meehan, Pacheco, and Schober (2022), which follows a cohort of students who were 15
in 2009 until they are 26 in 2020. The fact that the share of men with low skills who have convictions
is so similar for the adults investigated here and the young people in Meehan, Pacheco, and Schober
(2022) may be due to a cohort effect if offending rates have increased over time. However, the more
likely culprit is the well-documented age-crime curve, which suggests that most offending occurs
when individuals are young (Loeber and Farrington, 2014). Looking across ethnic groups, a higher
share of Māori have higher rates of convictions than NZ Europeans, which is consistent with NZ’s

25



Table 7: Offending, court charges and victimisation

(1) (2) (3) (4)
Low skills Above-baseline Difference p-value

Police recorded offence 0.23 0.10 0.13 0.000

Type of offences
Offences against persons 0.12 0.05 0.07 0.000
Offences related to property 0.08 0.02 0.06 0.000
Offences against community 0.16 0.07 0.09 0.000

Conviction 0.23 0.10 0.12 0.000

Sentences
Monetary 0.17 0.08 0.08 0.000
Community work / supervision 0.11 0.04 0.08 0.000
Home or community detention 0.04 0.01 0.03 0.000
Imprisonment 0.03 0.01 0.03 0.000

Victim of crime 0.17 0.13 0.04 0.005

Notes: This table compares average outcomes of students with low skills (column 1) and
those with above baseline skills (2). Column 3 shows the difference between skill groups,
column 4 shows the p-value testing the equality of the two means.

population-level justice statistics (see, for example, Ministry of Justice, 2021). Within each ethnic
group, the low-skills group has higher conviction rates, although the difference is not statistically
significant for Pacific Peoples. Interestingly, Māori with above-baseline skills have similar conviction
rates as NZ Europeans with low skills.
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Figure 18: Share of people with convictions

4 Conclusion

This paper examines the life-course trajectories of NZ adults who participated PIAAC 2014 by using
linked administrative data to track their outcomes over the course of two decades (2000 to 2020).
PIAAC is a worldwide study administered by the OECD that assesses the literacy and numeracy profi-
ciency of working-age adults (aged 16-65). This paper compared the outcomes of the approximately
one-fifth of these adults who were assessed at below Level 2 in either literacy or numeracy (or both).
We are able to follow these individuals over time, in the years both before and after PIAAC 2014,
as PIAAC 2014 is linked to Stats NZ’s IDI. This allows us to examine a range of outcomes using ad-
ministrative data, such as education, labour market, health and criminal activity outcomes, using
administrative data.
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Adults with low L+N skills have lower average education levels. Based on PIAAC data, the average
years of education for those with low skills is about two years lower than for those with above-
baseline skills. Although IDI education data is incomplete for PIAAC adults since many would have
completed their formal education before records begin, IDI enrolment data shows that those in the
low-skills group are less likely to have enrolled in tertiary education at some point, with a particularly
large difference in the share who have ever enrolled in a bachelor’s degree (7 % versus 21 %).

The labour market outcomes of the low-skills group are also less favourable than those of the
above-baseline group, with the results differing by gender. The employment rates of men in the low-
skills and above-baseline groups are reasonably similar, while those of women with low skills are
lower than above-baseline women. Men with above-baseline skills have the highest average earn-
ings of all the groups, with their earnings increasing until they are in their late 30s, before plateauing
then decreasing as they enter their late working years. The earnings of men with low skills plateaus
much earlier and at a much lower level. Women with above-baseline skills also do not experience
the same earnings growth in their 20s and 30s as men, but their earnings do not decrease as quickly
in their late working years. Women with low skills have the lowest average earnings. In terms of
ethnicity, for the low-skills group, there is no statistically significant difference between the average
highest observed earnings of NZ Europeans and Pacific Peoples, while Māori have the lowest aver-
age earnings. For the above-baseline group, NZ Europeans have higher average earnings than Māori
and Pacific Peoples. Māori and Pacific Peoples are also more likely to have received a main benefit
for both the low-skills and above-baseline groups.

Those with low skills also have higher hospitalisation rates, with about 59 % having been hospi-
talised at some point over the period examined, versus 46 % of the above-baseline group. However,
there is no statistically significant difference in injury rates, reflecting that work injury rates are higher
among the low-skills group but sports injury rates are lower. There is also no statistically significant
difference in mental health disorders overall, but those in the low-skills group are more likely to have
substance abuse issues while those in the above-baseline group are more likely to have emotional,
sleep or eating problems and personality disorders.

In terms of criminal activity outcomes, those with low skills are more likely to have been an al-
leged offender and to have at least one conviction. As expected, a much higher share of men has
convictions compared with women for both the low-skills and above-baseline groups. Also consis-
tent with population-level justice statistics, a much higher share of Māori have convictions than NZ
Europeans, with the share of Māori with above-baseline skills who have convictions being similar to
the share of NZ Europeans with low skills.

Overall, the results are consistent with international research that highlights how low L+N skills
may affect an individual’s well-being, including via educational, labour market, health and justice
outcomes. These results are also similar to those of Meehan, Pacheco, and Schober (2022), which
follows the outcomes of young people with low skills versus those with above-baseline skills from
the age of 15 to 26. This suggests that these educational, earnings, health and justice outcomes that
appear early in life do not dissipate. While it is difficult to make direct comparisons because some
of the effects may be due to cohort differences, combining the results of these two papers suggests
that differences between the low-skills and above-baseline groups may increase over time, at least
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on some dimensions. This widening disparity gap, for example, is particularly evident for labour
market outcomes, with earnings gaps between those with low and above-baseline skills increasing
as individuals enter their prime and late earning years.
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A Additional tables

Table 8: Definition of outcome variables (1)

Outcome Description

Education enrolment

Tertiary education Enrolled in any tertiary education (Source: MoE tertiary qualification enrolment).
Bachelor Enrolled in bachelor type tertiary education (MoE tertiary qualification enrolments).
Industry training Indicator for workplace-based training (MoE industry training data).
Targeted training Enrolled in targeted training programmes (Gateway, Skill Enhancement, Training Oppor-

tunities, Foundation Focused Training Opportunities Youth Training; MoE targeted
training data).

Any schooling or training Enrolled in compulsory education, tertiary education, industry training, or targeted
training (MoE enrolment data).

Educational attainment

Years of education Years of formal education obtained (PIAAC).
Any post-school

qualification
Whether post-school or tertiary qualification obtained (PIAAC).

Income and employment

Earnings Sum of wages, salaries and income from self-employment based on tax data in 2020
prices using the consumer price index (Inland Revenue (IR) derived income data).

Employed Indicator for having any earnings (IR).
Occupations Working in an occupation classified according to 1-digit ISCO 2008 level (PIAAC).
Benefit payments Sum of benefit payments from the Ministry of Social Development (IR derived income

data)

Family formation

Number of children Number of children born at the time of the interview (PIAAC).
Married or in civil union Indicator for being married or in civil union in 2018 (Census 2018).
Divorced, dissolved,

separated
Indicator for relationship status divorced, dissolved, or separated in 2018 (Census 2018).

Widowed Indicator for being widowed in 2018 (Census 2018).
Never married Indicator for being never married in 2018 (Census 2018).
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Table 9: Definition of outcome variables (2)

Outcome Description

Health

Any injuries Indicator for injuries after accidents (Source: Accident compensation corporation (ACC)
injury claims).

Injuries at home Accidents that occurred at home (ACC).
Work injuries Paid from ACC work account or claim occurred at place of work (ACC).
Road accidents Paid from ACC motor vehicle account (ACC).
Sport injuries Engaged in recreation/sporting activity at the time of the accident (ACC).

Mental health problems
(emotional problems,
substance, depression,
sleep problems, anxiety,
disruptive behaviours,
self-harm, psychosis,
bipolar disorders, eating
problems, personality
disorders)

Indicators for mental health problems using various data sources in the IDI following
Bowden et al. (2020), including pharmaceutical prescriptions, hospitalisations, death
causes, and the Programme for the Integration of Mental Health Data (PRIMHD). We
did not use data from disability support services (Socrates database) because of miss-
ing access, but this data source contributes less than 1 % of the identified mental
health problems in Bowden et al. (2020).

Hospitalisation Indicator for publicly funded hospital events (Source: Ministry of Health (MoH) national
minimum dataset)

Hosp. excluding childbirth Hospitalisation excluding Major Diagnostic Categories (MDC) 14 and 15.
Hospital Diagnoses

Musculoskeletal system Hospitalisation for MDC 8.
Ear, nose, mouth and

throat
Hospitalisation for MDC 3.

Digestive system Hospitalisation for MDC 6.
Injuries Hospitalisation for MDC 21 .
Nervous system Hospitalisation for MDC 1.
Skin, subcutaneous tissue

and breast
Hospitalisation for MDC 9.

Non-admitted secondary
care events

Indicator for any non-admitted secondary care event (MoH National Non-Admitted Pa-
tient Collection (NNPAC))

Emergency department
visits

Emergency department event types (NNPAC)

Other outpatient visits Outpatient and community referred events (NNPAC).

Crime

Police recorded offence Being proceeded against by the police. (Source: NZ Police recorded crime offenders
data.)

Offences against persons Divisions 1-6 of the Australian and New Zealand Standard Offence Classification (ANZ-
SOC, Australian Bureau of Statistics, 2011), capturing acts that result in harm and af-
fect a specific person (Police).

Offences related to
property

Divisions 6-9 and 12 of ANZSOC such as robbery and theft (Police).

Offences against
community

Divisions 10, 11, 13-16 of ANZSOC include offences against organisations, government
and community (Police).

Conviction Convicted by a court (Ministry of Justice (MoJ) criminal court charges).
Court sentences

(monetary, community
work or supervision,
home or community
detention,
imprisonment)

Having the respective court sentence. Note that the data only records the five most
serious sentences per charge (MoJ).

Victim of crime Being recorded as crime victim. (Source: NZ Police victimisations).
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Table 10: Family formation

All Women Men

(1) (2) (3) (4) (5) (6)
Low s. Above b. Low s. Above b. Low s. Above b.

Number of children
Age 26-35 1.69∗ 1.05 1.94∗ 1.25 1.29 0.84
Age 36-45 2.53∗ 1.94 2.73∗ 2.00 2.27 1.88
Age 46-55 2.69∗ 2.29 2.64 2.35 2.76 2.23
Age 56-65 2.78∗ 2.32 2.82∗ 2.39 2.74 2.26

Married or in civil union
Age 26-35 0.29∗ 0.52 0.25∗ 0.50 0.35∗ 0.53
Age 36-45 0.36∗ 0.56 0.35∗ 0.53 0.37∗ 0.59
Age 46-55 0.49∗ 0.64 0.50 0.62 0.47∗ 0.66
Age 56-65 0.51∗ 0.63 0.49 0.59 0.52∗ 0.66

Divorced, dissolved, separated
Age 26-35 0.05 0.04 0.06 0.05 0.04 0.03
Age 36-45 0.07 0.12 0.10 0.14 0.04∗ 0.10
Age 46-55 0.12 0.15 0.16 0.18 0.08 0.13
Age 56-65 0.18 0.20 0.22 0.22 0.14 0.19

Widowed
Age 26-35 0.00 0.00 0.00 0.00
Age 36-45 0.00 0.01 0.00 0.01 0.00 0.00
Age 46-55 0.02 0.01 0.02 0.02 0.01 0.01
Age 56-65 0.04 0.05 0.06 0.07 0.01 0.02

Never married
Age 26-35 0.36 0.34 0.38 0.34 0.31 0.34
Age 36-45 0.29 0.22 0.31 0.24 0.27 0.19
Age 46-55 0.13 0.11 0.11 0.11 0.15 0.12
Age 56-65 0.10∗ 0.05 0.08 0.06 0.12 0.05

Notes: This table compares average outcomes of people with low skills and those
with above baseline skills. ∗ indicates that the difference between skill groups is
statistically significant at the 5 % level.
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