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Abstract 

The degree of income inequality within the labour market shrank in the early 1980s and grew in the late 1980s. Three 
dimensions of interest in income inequality are work status, age and ethnicity. This paper decomposes an index of inequality 
to ascenain how much of the change in inequality can be attributed to shifts in labour force composition along the three 
aforementioned dimensions. Through this method we find that change in age and ethnic composition had little effect on 
aggregate income inequality and that aggregate change between 1981 and 1986 was driven by change within age/ethnic 
and work status groups. Change in work status (i.e. the decline in employment) was a major cu.use of aggregate inequality 
between 1986 and 1991. Aggregate change between 1986 and 1991 was also due to within-group increases in inequality 
and divergence of mean incomes among sub-groups. 

In previous Labour, Employment and Work conferences 
participants have addressed the changing quantum and type 
of employment the New Zealand economy has been offering 
in the 1980s and 1990s, including the experience of the 
unemployed and part-timers. Other work has documented 
changes in the rewards of employment over the same period 
-that is, the distribution of income and earnings (e.g. Easton, 
1996; Barker, 1996; Mowbray, 1993). Very little of our 
work has however addressed causes of change in income and 
earnings distribution. Some have assumed that there is a 
connection, while others have either queried the validity of 
inequality statistics or assumed that any inequality increase 
is all due to unemployment. In this conference, Syl via Dixon 
and I enter this field of enquiry, offering different perspec
tives. Dixon, building on already-published work ( 1995 and 
1996a) surveys the distribution of earnings of the employed 
from the mid-1980s up to the present. I offer another 
perspective, discussing incomes instead of earnings, and 
incorporating the unemployed and ethnicity into my analy
sis. I discuss only the 1980s, starting earlier than Dixon's 
survey and finishing at 1991 . 

Internationally there has been a rise in inequality of earnings 
and incomes associated largely with economic stagnation 
post-1974 (Gardiner, 1994; Green, Coder and Ryscavage, 
1992). At the heart of the increase in earnings inequality is 
the secular increase in the demand for skilled workers and a 
corresponding decrease in demand for less skilled and expe
rienced workers, but the nature of the interaction with the 
supply side of the labour market- and the role of other crucial 
factors - in specific countries remains obscure (Gardiner, 
1994; Levy and Murnane, 1992). 

New Zealand's distribution of income was stable from the 
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1950s to the 1970s (Easton, 1983). It then became more 
unequal in the late 1970s and again in the late 1980s. In 
between, in the early 1980s, there was a period of equalisa
tion of incomes (Martin, forthcoming). As was the case in 
other OECD countries, the more dramatic shifts in income 
inequalities from the mid-1970s coincided with a tailing-off 
of the ' long boom' of the post-War era. In the 1980s, the 
economy finally underwent a readjustment to the new 
international economic environment. The readjustment, al
though tardy, was so radical that it made New Zealand stand 
out among the developed countries (e. g. Dalziel and 
Lattimore, 1996, Bagnall, 1996, Wistrich, 1991). The rami
fications of the economic reforms were of great public and 
academic interest, and one of the key questions has been 
whether such reforms have contributed to or reduced the 
level of income inequality in New Zealand. 

In this paper I discuss relative influence of changes in 
demographic composition and decline in employment on 
change in income inequality. The timing of the censuses of 
1981 , 1986 and 1991 roughly captures the last years of the 
Third National government plus the incoming Fourth La
bour government before it began the reform process, then the 
economic reform period commencing after the 1986 census. 

Income distribution can be affected by change in the relative 
numbers in high-, middle- and low-income categories, and 
by change in the way different types of income (earnings, 
dividends, etc.) are distributed. I concentrate only on the 
former- something which has been termed ' income recipi
ent influences' (Jenkins , 1995), and do not discuss the latter 
-change in the income itself. By application of a decompo
sition methodology, I am able to partially answer such 
questions as how inequality can decrease when unemploy-
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ment is increasing, and how inequality can increase when 
inequality between defined groups is decreasing. The im
portance of this closer look at the components of income 
inequality is that a Gini coefficient or other summary in
equality statistic gives insufficient information upon which 
to base policy. For example, age and ethnic inequalities of 
income have been increasing since the 1970s, but this doesn't 
show up in the 1981-1986 period. The summary statistics for 
this period indicates only that inequality was decreasing. 

Data sources and methodology 

The data used for this paper are of income recipients by age, 
ethnicity and work status. The source is computerised data 
files of the 1981 , 1986 and 1991 censuses, supplied to the 
Population Studies Centre by Statistics New Zealand. The 
census gives annual incomes, and does not distinguish those 
employed for the whole year from those employed for only 
part of the year. Given women's propensity to move in and 
out of remunerated work, the census is a poor source of data 
on their incomes. For this reason only men's incomes are 
analysed. The data were grouped using the following 
categories: 
-four age groups (15 to 24, 25 to 34, 35 to 44 and 45 to 59 

years), 
- four ethnicities (European, Maori, Pacific Islands and 

Other ethnic groups) , 
- three work statuses (being employed, unemployed or not 

actively engaged). 
By disaggregating the data using these categories, forty
eight sub-groups were arrived at for each census: 4x4x3=48. 

The aim was to first compute the change in income inequal
ity from census to census, then decompose the change into 
three elements. These elements were: 
(i) change in relative sizes of the sub-groups, 
(ii) convergence or divergence of the average incomes of the 
sub-groups, and the 
(i ii) inequality within sub-groups. 

The methodology used here is described in Mookherjee and 
Shorrocks ( 1982), and in Jenkins ( 1995). This methodology 
has two sources . One recognises that measured income 
inequali ty will change if the relative size of low, middle and 
high-income groups of the subject population changes. For 
example, a relative increase in hte number of sole parent 
households, who tend to have a low income, would contrib
ute to a rise in income inequality among all households. It 
would therefore be of interest to know how much inequality 
increase remains (if any) after controlling for change in the 
relative size of this household sub-group. A methodology 
tried since the 1970s to control for change in composition is 
shift-share analysis, a form of standardisation. Research 
carried out in Britain and the U.S. employing standardisation 
found that change in demographic composition had made a 
substantial contribution to an observed increase in income 
inequality (Danziger and Plotnick, 1977; Semple, 1975). 
But standardisation has the shortcoming that it oversimpli
fies actual changes- it only controls for relative sizes of sub
groups. The decomposition methodology is an improve
ment, in that several effects can be distinguished simultane-
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ously (Mookherjee and Shorrocks, 1982). Thus not only is 
the effect of change in relativesize of sub-group(s) able to be 
observed (Terms B and C in formula 5), but also the 
contribution of change in within-group inequality (Terms A 
and B) and the effect of movement of sub-groups' average 
incomes relative to each other (Term D). 

The second source is the empirical research in the US in the 
1980s which found that two types of inequality change could 
be distinguished - change within groups, and change be
tween groups. It was thought that change in income inequal
ity might be due to change in relative s ize of groups defined 
by age/experience and education, but it was found that 
inequality was increasing within such groups, as well as 
between them (Levy and Mumane, 1992; Dooley and 
Gottschalk, 1982). 

The remainder of this section states the formula for the 
decomposition, and readers not interested may proceed to 
the next seciton. In the decomposition formula below, the 
following notation is used: 
Y = mean income of the aggregate 
y 0 = mean income of the sub-group 

0 
g =sub-group 
i = income interval 
Yi =midpoint of the income interval 
N =number of individuals in the sub-group 
ni = number of individuals in the income interval 
In = natural logarithm 
6. = intercensal absolute change 
I= index of within-sub-group income inequality 
v =sub-group's proportion of total population 
A = yft 
eg b0 , . f 1 . = su -group s proportiOn o tota mcome 

The decomposition ·is based upon the Mean Logarithmic 
Deviation, the formula for which in respect of grouped data 
IS: 

(1) 

Most indices of income inequality, including the Mean 
Logarithmic Deviation (but not the Gini Coefficient), can be 
applied to data disaggregated into sub-groups,so that the 
index for aggregate inequality can be decomposed into 
'within-group' and 'between-group ' components. The de
composition of the Mean Logarithmic Deviation is thus: 

(2) 
g 

The change in this Mean Logarithmic Deviation between 
one census (designated time t - 5) and the next, five years 
later (designated t) is: 
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We now rearrange the terms in order to decompose change 
over time into the three effects given above. The reciprocal 
-In (A) t-In (A) t-5 is substituted for +In (Y/y a) t-In (Y /y _g)t-
5. Change over time is now represented by&. Mean values 
of v , I and ln (A) are used instead of values as at times (t- 5) 
and (t). For further explanation, readers may refer to 
Mookherjee and Shorrocks (1982), p.896. 

(4) 

Finally, the absolute mean income y g of the sub-group is 
substituted in the last term for the relative mean income y j 
Y, and (Sa- "-g) is substituted for "-a· This is done to isolafe 
the effect of change of income from change of relative size 
of sub-group, since Y = Sg (v g Ya ). Change between 
censuses in the degree of income mequality is now decom
posed as follows: 

~ ( v, a 1, • I a v, • ( A, - In ( A) ) a. v, 
t 

Term A Term B Term C 

• (a- -v, ) ain (y) ) 

Term D 
(5) 

Term A represents the influence of change in within-group 
inequality. The index is weighted by the size of the sub
group over the period in question. 

Term B represents the influence of change in population 
share upon within-group inequality. Here, the relationship 
of population share to within-group inequality found in 
Term A is reversed. The shift in population share is weighted 
by the mean of the indices. 

Term C represents the influence of change in population 
share upon between-group inequality. The shift in popula
tion share is weighted by distance of the group mean income 
from the mean income of all groups aggregated. 

mean mcome. 

Change in the degree of income inequality in thelabour force 
can now be decomposed into the four components just 
described. The following two sections discuss the contribu
tion of change in the relative size of the 48 age/ethnic/work 
status sub-groups, and change in their income levels relative 
to each other, to change in aggregate income inequality. 

Changes in age and ethnic composition of the 
labour force 

I All Work Statuses 

The results show that income inequality decreased between 
the censuses of 1981 and 1986, then increased between 1986 
and 1991 (Table 1). 

Table 1. Change in income inequality among all 
males aged 15-59 years between 1981 to 1991 

Index Per cent change income inequality 
1981-86 1986-91 

Coefficient of Variation -5.0 
Gini Coefficient -2.5 

+3.9 
+6.3 

The age distribution has a youthful bias, but it is the middle 
ages (the 30s and 40s) who were increasing their represen
tation in the labour force in the 1980s. The 15 to 24 years age 
group decreased from 28.0% to 26.5% of all males between 
ages 15 and 59 years between 1981 and 1991, and the 35 to 
44 years age group increased from 20.3% to 23.6% of all 
males. At the same time, non-European groups were increas
ing their share of the total male population, from 14.3% to 
18.8%. Changes in age and ethnic distribution in the 1980s 
are shown in Table 2. 

Table 2. Age and income distribution of males 
aged 15 - 59 Years by ethnicity, 1981 to 1991 

Ethnicity Age 1981 1986 1991 

A Population Share (%) 
European 15-34 44.9 44.1 40.7 

35-59 40.8 39.7 40.5 
Maori and 15-34 8.7 9.6 10.0 
Pacific Islands 35-59 4.4 4.8 5 .6 

B Income Share (%) 
European 15-34 37.6 35.7 32.2 

35-59 51.9 52.0 55 .1 
Maori and 15-34 5.5 6 .1 5.3 
Pacific Islands 35-59 4.0 4.5 4 .6 

Term D represents the influence of relative changes in sub- C Income Share - Population Share (%) 
group means. The shift in the log of the group mean income 
is weighted by the disparity between the income share and 
the population share of the group. Thus the groups with the 
biggest influence will be those with a large disparity between 
income share and population share and a large shift in their 
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European 

Maori and 
Pacific Islands 

15-34 -7.3 
35-59 11.1 
15-34 -3.2 
35-59 -0 .4 

-8.4 -8.5 
12.3 14.6 
-3.5 -4.7 
-0.4 - 1.0 
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Figure 1. Change in income inequality 
due to four factors 1981-1991 

+15% 

+35% 

-2% 

-98% 

. 
-l· 

+53% 

+47% 

. , ... 
' .. 

• 

. .. . . . ... 
); • 

, 981 • 86 1986 - 91 

I 

0 Change in Within-Group Inequality I 

0 Change in Group Size- Effect 
Upon Within-Group Inequality 

• Change in Group Size- Effect 
Upon Between-Group Inequality 

• Change in Group Mean Income 

The impact of these shifts in the age and ethnic distribution 
of the labour force upon measured income inequality may be 
gauged by grouping individuals by age and ethnicity sub
groups only, excluding work status. This will suppress, but 
not eliminate, the effects of redistribution among work 
statuses. 

Figure 1 shows the change in the inequality index between 
1981 - 1986 and 1986 - 1991 decomposed into the four terms 
described in Section 2. The figure shows that change is due 
to two factors - movement of mean incomes of the age-ethnic 
sub-groups between the census years, and the change in 
degree of inequality within age-ethnic groups. 

Through both the early and late 1980s, average incomes of 
the age-ethnic sub-groups were diverging, thus increasing 
inequality. Inequality decreased between 1981 and 1986, 
because a decrease in inequality within age-ethnic groups 
outweighed a fall in the incomes of the not actively engaged 
and unemployed, relative to what they were receiving in 
1981. Change in age and ethnic composition was a force 
increasing income inequality at this time, but its effect was 
only 15% of change in inequality in the 1981-1986 period. 

The inequality increase between 1986 and 1991 was due to 
a combination of continued divergence of group mean 
incomes, and a reversal of the trend in within-group inequal
ity. The age-ethnic redistribution was also a force increasing 
inequality, but measured only 5% as a proportion of the 
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other two forces increasing inequality. 

The conclusion is therefore that change in composition of 
income recipients by age and ethnicity is insignificant as an 
explanation of measured change in income inequality in the 
1980s. 

The employed 

We now turn to ascertaining the effect of change in age and 
ethnic composition upon the income distribution of the 
employed over those two periods. Change in income in
equality amongst the employed followed the same pattern 
observed as when the unemployed and the not actively 
engaged are included. That is, overall income inequality was 
decreasing in the early 1980s, and increasing in the late 
1980s (Table 3). 

Table 3. Change in income inequality for em
ployed males 15-59 Years, 1981 to 1991 

Index Per cent change 
1981-86 1986-91 

Coefficient of Variation -4.6 4.8 
Gini Coefficient -0.6 6.3 

The age and ethnic composition of employed males was 
chanaino in a different fashion from that observed amongst 0 0 

all males of employable age, as a comparison ofTables 2 and 
4 will show. The proportion of young Maori and Pacific 
Islanders. although increasing in the total population, was 
decreasing amongst the employed. By contrast, older Euro
peans (in spite of keeping a roughly constant proportion of 
the total population) were forming a larger proportion of the 
employed. 

The net effect of change in age and ethnic distribution 
amongst employed income recipients in the 1980s was to 
decrease measured inequality - the opposite effect of that in 
the total population. But again, it was a minor influence upon 
the aggregate change. If we measure the population redistri
bution effect between 1981 and 1986 as a proportion of the 
total force decreas ing inequality (ie including the 
compositional shift), then it was only 15% of the change. 
Between 1986 and 1991 , when inequality was increasing, 
the compositional shift was a small counter-force, measur
ing a gain of about 15% of the the change in inequality. 

Changes in work status in the 1980s 

If we combine males of all work statuses as we did for Table 
2, then it can be seen from Panels B and C that older 
European men have a share of total income considerably 
larger than their share of the population of males of all work 
statuses, and that this income share was increasing during 
the 1980s. Conversely, the shareofincomecommanded by 
young Maori and Pacific Island men relative to their popu
lation size has shrunk during the 1980s. 

This redistribution of aggregate income is largely explained 
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Figure 2. Change in income inequality due 
to four factors 1981-1991 

1981 - 1986 1986 - 1991 

C Change in Within-Group Inequality 

0 Change in Group Size- Effect 
Upon Within-Group Inequality 

• Change in Group Size- Effect 
Upon Between-Group Inequality 

• Change in Group Mean Income 

Table 4. Age and income distribution of males 
aged between 15 and 59 years by ethnicity, 1981 
to 1991 

Ethnicity 

A 
European 

Maori & 
Pacific Is. 

B 
European 

Maori & 
Pacific Is. 

c 

European 

Maori & 
Pacific Is. 

Age 1981 1986 1991 

Population Share (%) 
15 - 34 44.3 42.0 38.7 
35-59 42.7 43.2 46.7 
15- 34 7.6 8.4 6.7 
35-59 4.3 4.9 5.0 

Income Share (%) 
15- 34 38.3 35.5 33.2 
35-59 50.8 52.6 55.0 
15-34 5.7 5.8 4.7 
35-59 4.0 4.4 4.4 

Income Share- Population Share (%) 

15- 34 -6.0 -6.5 -5.5 
35-59 8.2 9.4 8.2 
15- 34 -1.9 -2.5 -2.0 
35-59 -0.2 -0 .5 -0.5 

Labour, Employment and Work in New Zealand 1996 

by the rise of unemployment and from Maori!Pacific Island 
to European not actively engaged. While the number of 
males aged between 15 and 59 years grew absolutely by 
2 1% between 1981 and 1986, the number of males who were 
employed actually shrank slightly (by 3% ).As a proportion, 
the decline in the employed is even more marked, as Table 
5 shows. 

Table 5. Distribution of males aged 15 ·59 years 
by work status, 1981 to 1991 

Work Status 

In Employment 
Unemployed 
Not Actively Engaged 

Total 

1981 

91.3 
3.6 
5.1 

100.0 

1986 

86.4 
4.4 
9.2 

100.0 

1991 

73.1 
8.4 

18.4 

100.0 

Figure 3 shows that the movement out of employment into 
unemployed or not actively engaged status was a strong 
force increasing income inequality through the 1980s, wid
ening the gap between European and Maori/Pacific Island
ers, even though inequality decreased between 1981 and 
1986. 

In the second half of the 1980s, the balance of change shifted 
more towards divergence of income, although the net effect 
was still one of convergence. But within-group inequality, 
which was decreasing in the early 1980s, changed to an 
increase after 1986, thus augmenting the effect of move
ments from employed to unemployed or not actively en
gaged status. The net effect then, was an increase in inequal
ity. 

Future research 

On one hand the above results show a decrease in income 
inequality amongst males of all work statuses between the 
1981 and 1986 censuses, then an increase in the late 1980s. 
However, according to Table 2, incomes of males of all 
work statuses was being redistributed in the early 1980s 
from the young to the old and from Maori and Pacific 
Islanders to Europeans, suggesting inequality was increas
ing right through the 1980s, not just in the second half of the 
decade. 

With respect to the employed, panel C of Table 4 suggests 
that inequality between age-ethnic groups was decreasing in 
the late 1980s but this contradicts the evidence in Table 3. 
Figures 2 and 3 show that inequality between groups was 
indeed changing in the way indicated by the tables, but in 
each case the between-group effect was outweighed by the 
changes occurring within groups. Even when taking shifts of 
individuals beween work statuses into account (Figure 3), a 
third of the aggregate change can be attributed to those 
factors changing inequality within the sub-groups. 

Clearly then, shifts in income distribution have to be ex
plained in terms of what is going on within work status- and 
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Figure 3 Change in income inequality due to 
four factors, 1981-1991 
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I• Change in Group Mean Income 

demographically-defined groups. The principal component 
in income differentials between individuals is earnings, 
therefore it is necessary to analyse causes of change in 
earnings differentials. Change in the distribution of earnings 
is posited to be principally caused by: 
(a) change in the age/experience and skills composition of 

the labour force. 
(b) change in the industrial, sectoral and employment status 

(ie self-employed, wage and salary) composition of em
ployment (Levy and Mumane, 1992). 

Behind these 'first order' explanations lies a more abstract 
'second order' level of causes: 
(c) Labour demand: change in the demand for labour by its 

quality (highly-skilled relative to less-skilled labour), 
and by its quantity. Change in demand stems from tech
nological and investment changes. 

(d) Labour supply: quantity of the labour force is varied by 
the rate of entry into the labour force due to fluctuation in 
size of birth cohorts, rate of entry of women into the 
labour market, and migration inflows. Quality of the 
labour force is changed by the rate of growth of higher 
education and training. 

(e) Government incomes policy: the nature and degree of 
regulation of the labour market. (Levy and Mumane, 
1992; Katz and Murphy, 1992; Williamson and Lindert, 
1980). 

Internationally, understanding of the causes of con tempo-
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rary change in income and earnings inequality has not grown 
commensurately with its growth as a public policy concern. 
Economic theory has been helpful in certain respects, such 
as understanding the determination of wages and salaries, 
but a comprehensive theoretical framework integrating all 
aspects of income is still lacking. (Atkinson, 1994). 

Similar} y, while empirical research has increased our under
standing, it leaves many gaps. The United States has the 
most advanced and comprehensive research and therefore a 
brief summary will be useful. The focus of U. S. research 
has been on the role of cohort sizes, age or experience, and 
education. It has been found that the premium for education/ 
skills declined in the 1970s, due to the arrival of college
educated baby-boomers on the labour market. At the same 
time, the baby-boomers caused an increase in the premium 
for age/experience, as older workers shrank as a proportion 
of the total labour force. In the 1980s, because of a fall-off 
in the rate of entry into higher education, the education/skills 
premium increased dramatically. These changes can be 
summarised in table form (Table 6). American research has 
however only been able to explain part of the observed 
increase in earnings inequality. The effect of shifts in de
mand for certain types of worker within industries, and the 
role of political changes to the wage and salary setting 
environment is not yet known (Levy and Mumane, 1992). 

The foregoing suggests then, that research on income and 
earnings in New Zealand should proceed along three lines: 
(a) an analysis of the relationship between the structure of 

employment and change in earnings. 
(b) the size, age, experience and educational composition of 

the labour force and earnings trends, and 
(c) between change in the institutional structure of pay fixing 

and change in earnings inequalities. 

Summary 

Income inequality decreased between the 1981 and 1986 
censuses, then increased strongly between 1986 and 1991. 
This was the case even when the unemployed and not 
actively engaged were excluded. As at 1991 , incomes were 
more unequal than they had been in the entire post-War era. 
Measured by the Gini coefficient, the increase in inequality 
in the five years between 1986 and 1991 (6.3 percentage 
points) was of a greater magnitude than the slight decline in 
the twenty five years between 195 1 and 1976 (2. 1 percent
age points)(Martin, forthcoming) . 

Change in age and ethnic composition of income recipients 
has been a very minor cause of this change in income 
inequality in the male labour force in the 1980s. Its exact 
effects depend on which work status group is being consid
ered. For the employed, it was a force decreasing inequality. 
In the 1980s, younger (low-income) Maori and Pacific 
Islanders formed a decreasing percentage of the employed, 
even though they were forming an increasing proportion in 
society. Conversely, older (high-income) Europeans, who 
have been a shrinking number in relative terms in society as 
a whole, came to form a higher proportion of the employed 
by 1991 . Aggregating all males of employable age ( 15 to 59 
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Table 6. Earnings inequality in the United States in the 1970s and 1980s: change attributable to 
differentiation by age/experience and education/skill 

Decade Between Education/ Between Age/Exp Within Skill/Exp Total 
Skill Groups -erience Groups -erience Groups Inequality 

1970s Declining Increasin~ Declining Stable1 

1980s Increasing Declining Increasing Increasing 

1. Or a slight increase, depending on the dataset/researcher. 
2. The premium for age/experience was increasing for workers with a secondary education but decreasing for workers with 
a university education. 
Source: Levy and Murnane 1992; Katz and Murphy, 1992 

years) irrespective of whether they were employed, unem
ployed or not actively engaged, we find that the increase in 
the proportion of individuals in their thirties and an increase 
in the proportion of non-Europeans was contributed to the 
increase in inequality. 

The intuition that a decrease in the proportion of males 
employed would be a major cause of an increase in income 
inequality is supported by our analysis. Overall inequality 
decreased in the early 1980s because the effect of declining 
employment was negated by a large decrease in inequality 
amongst the employed. In the late 1980s, however, inequal
ity increased amongst the employed thus adding to the effect 
of rising unemployment. The rise in inequality in the late 
1980s was two-thirds due to the decline in employment and 
one-third to the increase in inequality amongst the em
ployed. 

The decline of employment is clearly a major explanation of 
changes in income inequality in the 1980s, yet much more 
remains to be explained. Apart from the increase in inequal
ity in the late 1980s, there is evidence that inequality was 
already increasing amongst the employed in the late 1970s. 
We thus have two episodes of increasing inequality, in 
between which there was one of decreasing inequality. Do 
these have the same cause or combination of causes? What 
is the role of deregulation of the labour market in increasing 
earnings inequality? How has the changing industrial and 
sectoral structure of the economy affected earnings inequal
ity? What has been the effect of demographic and educa
tional changes to the labour force? These are questions of 
general public interest, and also of practical public policy 
application, which our research should address. 
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