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Abstract 

This paper analyses the relationship between the spatial distribution of unemployment in an urban area and 
economic growth. According to the hysteresis argument inertias build up in recessions that are not dispelled 
during periods of growth. The most common manifestation is the continued growth of long-term unemploy
ment. Long durations of unemployment reduce skill levels, confidence, contacts and the chances of regaining 
paid work. This paper examines the possibility that these duration effects are also tied to the spatial distribu
tion of unemployment, generating a form of spatial hysteresis. According to this argument clusters of unem
ployment that grow during recessions fail to shrink during periods of growth. These spatial concentrations of 
unemployment create a range of negative externalities that inhibit individuals in their search for employment. 
Using a G/S applied to census data a clustering statistic was employed to analyse the changing spatial distri
bution of the unemployed in the Wellington metropolitan regions over the period 1986 to 1996. Statistically 
significant clusters that persisted over the decade strongly support the spatial hysteresis argument. 

Keywords: unemployment, spatial hysteresis, clustering, social exclusion. 

This paper presents a case for the existence of spatial hys
teresis: a condition whereby geographic clusters of unem
ployed form during recessions but are not dissipated dur
ing subsequent periods of growth. These clusters reinforce 
the breakdown in networks linking employment opportu
nities with the unemployed. As these negative externalities 
become cumulative so the chances of the unemployed find
ing work within these clusters diminish. The result we sug
gest is a form of social exclusion. 

The paper begins by outlining the concept of social exclu
sion as it is presented in the literature. The second section 
introduces the relationship between hysteresis and neigh
bourhood effects. The method of identifying clusters is 
described and the results presented. The conclusion draws 
the finding together and is followed by a discussion of pos
sible future research opportunities. 

Social aud economic exclusion 

A great deal of concern and attention has been given to the 
notion that certain disadvantaged groups in society have 
become increasingly socially, economically and spatially 
isolated (Wilson, 1987; Mead, 1991; Borooah & Hart, 1995; 
Gregory & Hunter, 1995). In almost all cases this isolation 
rises from a lack of participation in the labour market. 
Whereas forty years ago it was the differences in income 
that constituted the largest single factor in determining the 

gap between the best and worst off in society, today it is 
differences in employment that contribute most to this gulf 
(Gregory & Hunter, 1995; Mead, 1991). 

In his 1987 book The Truly DisadvantagedWilson showed 
that it was not the overall rate of unemployment that was 
the problem but the way in which this rate was distributed. 
Wilson documented the rising problem of non-work that 
accompanied the extreme poverty in the inner-city areas of 
the industrial north-east of the United States and revealed 
an environment in which spatially concentrated unemploy
ment had effectively isolated and excluded a minority from 
the world of work. Similar fears have been expressed about 
the growing social, economic, and spatial isolation of other 
areas including the UK (see McGregor & McConnachie, 
1995,) Australasia (see Gregory & Hunter, 1995; Murphy 
& Watson, 1994; and Callister, 1997). 

It is this concentration of unemployment and the associ
ated poverty that are at the centre of the debate over social 
and economic exclusion. This debate has been rekindled in 
the US in the 1990's by Mead (1991) who argued that con
temporary poverty is fundamentally different from that on 
which most US anti-poverty programs had originally been 
based. 

Conceptualising this contemporary poverty is extremely 
difficult. Many researchers attempt to explain it in terms of 
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an emerging underclass, from the educationally disadvan
taged to the impoverished and jobless (Jenks, 1991), to the 
undeserving poor living off welfare (Murray, 1990). How
ever, Macdonald ( 1997), in the British context, came to the 
conclusion that although there was a lack of consensus of 
what did and did not constitute the underclass in the UK, 
there remains nevertheless; 

"a social group or class of people located at the bottom 
of the class structure who, over time, have become struc
turally separate and culturally distinct from the regu
larly employed working-class and society in general 
through processes of social and economic change (par
ticularly de-industrialisation) and/or through patterns 
of cultural behaviour, who are now persistently reliant 
on state benefits and almost permanently confined to 
living in poorer conditions and neighbourhoods" 

(MacDonald, 1997: 3) 

Playing a central role in both the historical evolution of the 
concept of social exclusion and its relationship to changes 
in the labour market is the spatial distribution of the unem
ployed. From MacDonald's (1997) 'poorer conditions and 
neighbourhoods' to Wilson's (1987) inner-city ghettos, 
Hughes (1989) reconceptualised 'impacted ghetto', and 
Green's (1996) spatially concentrated 'losers', each defi
nition carries with it the idea of a geographical demarca
tion between mainstream society and those marginal or 
separate from it. In the American context, Hughes (1989) 
went so far as to suggest that any definition of the underclass 
without reference to its spatial manifestation in the inner
city was seriously flawed. 

While in the UK, Europe, and Australasia inner-city areas 
do not show the type of depravation experienced in Ameri
can ghettos, spatially demarcated concentrations of unem
ployment and poverty do exist. In the UK these are most 
evident in the declining industrial areas of the north yet in 
the south London is also described as having an expanding 
'core' of disadvantage (Green, 1995). In Europe 
Kloosterman (1994) documented the demise of the outer 
lying suburbs of Amsterdam; Dandschat (1994) the old pub
lic housing areas of inner and outer Hamburg;, Neef (1993) 
the degraded condition of a formally working class neigh
bourhood ofDuisburg, Germany; and Wacquant (1993) the 
social consequences of living in the run-down suburb of 
La Courneuve in Paris. In Australia Baum and Hassan 
(1993) researched the declining areas of outer Adelaide and 
Fag an ( 1986) documented the concentrated deprivation of 
the western suburbs of Sydney. The commonalties between 
these studies are striking; in every case the poorer areas 
had large concentrations of unemployment or lack of la
bour market participation, many of the deprived areas were 
formally centres of manufacturing employment, and nearly 
all had large expanses of public authority or state housing. 

Although the increasing spatial concentration of the unem
ployed is now well documented, few have researched the 
actual mechanisms by which these concentrations arise, 
persist, and increase except to observe that these clearly 

involve the interactions between the labour market, the 
housing market, and industrial change. What many re
searchers have agreed on however, is that concentrations 
of non-work may have a detrimental effect on the ability of 
residents to search for and retain employment. It is the 
likelihood that concentrations of unemployment retard la
bour adjustment that has attracted the attention of New 
Zealand's policy. This idea can be built around the concept 
of spatial hysteresis. 

Hysteresis and neighbourhood effects 

In macroeconomic theories of hysteresis, long-spells of high 
unemployment are said to affect the natural rate of unem
ployment through the duration effects associated with long
term unemployment and the subsequent under-representa· 
tion of the long-term unemployed in the wage bargaining 
process (Blanchard & Summers, 1987). In a spatial sense 
hysteresis may also occur if areas high in unemployment 
develop externalities that hinder the search and attainment 
of work by local residents. These externalities are com
monly referred to as 'neighbourhood effects'. In these ar
eas unemployment is not so much determined by the eco
nomic cycle (although this will have an impact) but by pre
vious levels of unemployment. 

The study of 'neighbourhood effects' has a long history in 
sociological and psychological discourse. Its central argu
ment is that above and beyond the effects that immediate 
family and nonlocal friendship networks have on individu
als, neighbourhoods can influence life choices and the dis
tribution of opportunity. The idea is that environmental fac
tors associated with the neighbourhood affect psychologi
cal well-being, self-esteem, self assessment, perceived so
cial position, job search behaviour, employment opportu
nities, work habits and work ethic. 

The connections are not simple however, for there are many 
potentially confounding variables involved in the study of 
neighbourhood effects. It is difficult to control for the in
fluence offamily and non-local social networks; statistical 
measurements of neighbourhoods do not necessarily rep
resent how neighbourhoods define themselves; and implicit 
in many of the studies is the notion that spatial proximity 
promotes social interaction· which is not always the case. 
Notwithstanding all the difficulties in its use, the concept 
of neighbourhood effects remains central to the concept of 
spatial hysteresis. 

The purpose of this study is not to explicitly analyse the 
relationship between neighbourhood and labour market 
adjustment, but rather to examine whether spatial concen
tration of the unemployed behave in ways consistent with 
the concept of spatial hysteresis. Specifically, if hysteresis 
was present then we would expect the process by which 
the unemployed cluster geographically within cities as un
employment rises is not simply reversed when unemploy
ment falls. Rather, such clusters remain and show much 
slower rates of de-clustering or dissipation than one would 
expect from a reduction in the unemployment rates. 
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Analysis of unemployment clusters 

In New Zealand very little attention has been given to in· 
tra-urban differences in unemployment yet these differences 
are as substantial or larger than any division by ethnicity or 
sex and much greater lhan any variations over time. In 1996 
in Auckland, the suburb of Ferguson, for example, had the 
highest unemployment rate, 25.61 percent, compared to the 
lowest in Hobsonville at only 2.47 percent- a range of 23.13 
percent. If the unemployed in Auckland are divided be
tween the three main ethnic groups European, Maori, and 
Pacific Islanders (with unemployment rates of 4.37, 14.67, 
and 15.70 percent respectively) the range is 11.33 percent. 
Wellington's suburban unemployment is similar. Even over 
the post war period New Zealand's unemployment rate has 
only experienced about the same range, from under one 
percent to a maximum of 10.7 percent (Sept. 1991; Mare 
1997: 13). 

Within the census, suburbs are approximated by statistical 
areas called ' area units ' yet these areas are in no sense rep
resentative of neighbourhoods as social or spatial constructs. 
Area units nonnally comain upwards of 1,500 people with 
many typically holding in excess of three or four thousand. 
These are too large and statistics collected at the area unit 
level may well aggregate important local variations. For 
these reasons smaller units called 'meshblocks' were cho
sen in thi s study as the basic 'neighbourhood unit'. 
Meshblocks are the smallest spatial division or unit on 
which census data is released (they generally have a me
dian population of around 90) and although they are also 
arbitrary spatial units, neighbourhoods however defined can 
be more closely approximated by joining contiguous 
meshblocks that share common characteristics. 

In this study meshblocks were used to identify sets of con
tiguous areas which had high unemployment rates. A meas
ure from a group of statistics called Local Indicators of 
Spatial Association (USA) was used to identify clusters 
based on both contiguity and a given level of unemploy
ment.1The statistic was programmed intoARCinfo (a geo
graphic infonnation system) and calculated for various lev
els of unemployment in the Wellington (and Auckland) 
greater metropolitan areas for the census years 1986, 1991 , 
and 1996.2 The statistic was used to measure both the change 
in the spatial extent of unemployment and the intensity of 
the spatial clustering for each of the census years. 

The two inter-census periods are significant because they 
cover a period of recession ( 1986-91) and a period of growth 
(1991-96). In a recessionary period one would not only ex
pect unemployment rates across a city to rise but also for 
these rates to cluster in certain areas because specific types 
of employment, particularly low skilled employment, will 
be affected first. During a period of recovery unemploy
ment rates across the city would be expected to fall as higher 
demand for goods and services gradually translates itself 
into a higher demand for labour. However, if certain areas 
retain high rates and the clusters of unemployment do not 
dissipate through periods of growth, this would constitute 
evidence in support of the process of spatial hysteresis. 

Results 

In 1986 all meshblocks with unemployment rates greater 
than 20 percent were chosen either as possible centres of 
clusters or as possibly belonging to a larger cluster of un
employed. l.4 The clustering statistic was then run for each 
of these meshblocks at seven iterations of 150 metres from 
the meshblock's centroid. This process was repeated for 
mesh blocks with greater than 20 percent unemployment in 
1991 and 1996. 

The extent of the cluster was defined as the distance at which 
the value of the statistic began to decline. When this occurs 
the additional meshblocks that are incorporated into the 
statistic at the given iteration are less in sum (of unemploy
ment rates) than would be expected at the mean value for 
the city as a whole and thus clustering begins to decrease. 

In total, for the Wellington region, 4,473 individual statis
tics were generated representing some 213 meshblocks over 
three census years and seven different distance iterations. 
In 1986, of the 53 meshblocks used as centres, 27 were 
significant at the .05level.4 Of these however, only a hand
ful represented individual clusters of unemployed as many 
overlapped in areas of high unemployment. In 1991 an ad
ditional 65 meshblocks were analysed for significance and 
in 1996, an additional95 were investigated. The resulting 
patterns of clustering over the three census years is repre
sented in Figure 1 (next page). 

Figure 1 clearly shows that clustering increases between 
1986 and 1991 when the unemployment rate for Welling
ton rose from 5.5 percent to 8.7 percent, yet when the un
employment rate dropped to 7.5 percent in 1996 only two 
smaller clusters disappeared while the remainder increased 
in intensity and in the case of the Naenaeffaita cluster, ex
panded outward. The Cannons Creek/Porirua East area is 
identified as a significant cluster in each census year. This 
cluster does not expand over the decade due in most part to 
the fact that the area is geographically constrained by hills 
in the north and southeast and by State Highway I to the 
west. The area is essentially 'saturated' with unemploy
ment in each census year with no oppourtunity for this un
employment to spill into adjacent suburbs. 

Through the 1986-91 recessionary period five new clus
ters of unemployment emerged. Three of these clusters were 
relatively small (extending between 450 and 600 metres 
from the central meshblock) and were confined to the ar
eas ofTitahi Bay, Upper Willis St, and Adelaide. The larg
est new spatially contiguous cluster emerged in Naenae, 
while the cluster to the north (shown in Figure 1 as one 
connected area) was actually two clusters; one in Delaney 
and one in Taita North. 

During the 1991-96 recovery it might have been expected 
that the clusters of unemployed would have at least de
creased in size or lost significance as unemployment in the 
city as a whole fell. As the 1996 map in Figure I reveals 
however, this only happened in two areas- Titahi Bay and 
Upper Willis St. Far from shrinking as unemployment rates 
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Figure 1. Meshblock Clusters of unemployment for Wellington, 1986, 1991, 1996 . 
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fell between 1991 and 1996, in Naenae the cluster expanded 
both north and south into adjacent meshblocks and became 
connected to the Taita North cluster while the cluster in 
Adelaide expanded into sections ofNewtown East and West 
These two examples are consistent with the operation of 
spatial hysteresis. 

In addition to the spatial expansion of the clusters, their 
intensity also changed and may be used as further evidence 
of spatial hysteresis. The value of the statistic indicates the 
level of clustering compared to the level expected for Wel
lington as a whole and therefore tracks changes in inten
sity that are sensitive to city wide unemployment. If the 
recession of 1986-91 bought about an even increase in the 
unemployment rate over all meshblocks the actual inten
sity of the existing clusters would not change; even though 
unemployment in these areas would be higher, it would 
not be higher than what would be expected given the eco-

10 

<m 

nomic slowdown. The clusters did however, receive a higher 
than expected unemployment rate and as a consequence 
their intensities rose. The median intensity of the statistic 
in 1986 for all 1996 meshblock clusters was 3.29, in 1991 
this rose to 6.00 and in 1996 rose again to 7 .42. 

If the clusters are broken down into smaller clusters , an 
interesting panem of changing intensities arises. In the 
Porirua/Cannons Creek area in 1986 the intensity of clus
tering was 12.71, reflecting the fact that Porirua!Cannons 
Creek contains some of the highest and most spatially con
centrated unemployment in the Wellington Region. Dw
ing the recessionary period of 1986-91 however, the inten
sity of clustering in the area dropped to 11.83 implying 
that in 1991 the Porirua!Cannons creek area had a lower 
spatial intensity of unemployment than it had five years 
early. This is not because the area's unemployment situa
tion improved however, it simply means that the area did 
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not become any worse off when compared to the unem
ployment distribution for Wellington as a whole. In 1996 
however, lhe intensity of unemployment clustering as meas
ured by lhe statistic jumped to 17.25, indicating lhat dur
ing the five year recovery period the intensity of clustering 
in the Porirua!Cannons Creek area worsened considerably. 

It is worth emphasising that during the recessionary period 
the relative positions of the different areas of clustering did 
not change. The greatest change in the spatial differences 
in the unemployment rates occurred during the recovery 
phase, 1991 -1996. 

This failure of unemployment rates in certain areas to fall 
at the same rate as those for the city as a whole is well 
illustrated by the raw meshblock data for the Naenae area, 
(figure 2). In 1986 unemployment rates were quite low 
across the entire area. However, by 1991 these rates rose 
almost everywhere with the beginnings of a cluster emerg· 
ing to the east (see Figure 2). In 1996 rates in much of the 
area fell but not in the east, the north east, and the south 
west where they actually increased resulting in an increase 
in the intensity of clustering and hence in the spatial dis
parity across the area. 

Labour force data for each 1996 cluster was also aggre
gated and analysed over the three census years and com
pared to the rest of the Wellington region (Table 1). On 
every single indicator of labour market performance the 
clustered regions performed progressively worse in each 
census year. This is perhaps the most important finding. 
One might have expected that in a period of economic 
growth as experienced throughout the early 1990's unem
ployment would have fallen in all areas. While aggregate 
rates did fall there occurred at the same time increasing 
spatial disparities in labour market performance across the 
different residential areas. The clustered area's median un
employment rate doubled over the decade while the rest of 
Welling experienced a slight increase from 4.35 to 5.88 

percent (Table 1). What's more, during the growth period 
of 199 1-1996 the median unemployment rate in the clus
tered areas rose by 2.38 percentage points while the rate 
for the rest of Wellington dropped by .79 points. 

The change in these rates was not a result of underlying 
population movements. Firstly, in the ten year period 1986-
96 the working-age population in the clustered areas 
dropped by only 1.128 people yet in the same time span 
the number of labour force participants fell by 4,320. This 
also corresponded with an increase of 802 in the absolute 
numbers of unemployed (Table 1). Progressively fewer and 
fewer people in the clustered areas were employed or par
ticipated in the labour force. In addition, the median hours 
worked per meshblock fell 12.4 percent compared to 2.0 
percent for the rest of Wellington and real incomes de
creased by 13.9 percent compared the rest of Wellington's 
0.3 percent gain. 

Secondly, there is little evidence that the unemployed from 
the rest of Wellington were moving to the clusters. Figure 
3 shows there is no greater turnover of the population of 
the clustered areas than in Wellington as a whole."' 

The differential mobility experience does not e,xhaust the 
range of alternative reasons for the increase in clustering; 
it is possible that answer lies within the age, ethnic, and 
educational structure of those living in the clustered areas. 
In Wellington as a whole the vast majority of the unem
ployed are European (69.9 percent), then Maori (21.4 per
cent) and finally Pacific Islanders (9.0 percent). In the clus
tered areas however, the respective proportions are 30.43 
percent, 30.56 percent, and 39.02 percent. 

If these figures are broken down even further, into actual 
unemployment rates for each ethnic group, some interest
ing facts come to light. Table 2 shows that the trend of the 
overall unemployment rate in the clustered areas is reflected 
in the rates for each ethnic group but more so in the rate for 

Table 1. Labour force characteristics for the clustered areas and remainder of the 
Wellington region 
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Figure 2. Unemployment rates for meshblocks in the Naenae area, 1986, 1991, and 1996 
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Figure 3. Duration of residential residence profile for the clustered areas vs. the 
remainder of the Wellington region (percent)' 
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Pacific Islanders, which clearly increases in each succes
sive census. In Wellington as a whole, European, Maori, 
and Pacific Island unemployment rates all fell in the pe
riod of recovery 199 I -96. For the clustered areas however, 
these rates either generally stayed the same or increased. 
As well as variation in unemployment rates by ethnicity 
over the whole Wellington region, this data reveals that there 
is also significant variation within ethnic groups when di
vided into clustered and non-clustered areas. 

The answer does not appear to lie with any differences in 
the age structure of the ethnic groups. If the clustered areas 
were by and large collections of young people, one would 
expect higher unemployment. There are slightly more young 
Maori and Pacific Island unemployed females than the rest 
of Wellington, but for maJes and all the data aggregated by 
ethnici ty and sex, the age structure of the unemployed in 
the clustered areas is actuaJly slightly older. 

What does go some way to explaining the high and persist
ent unemployment rates within the clustered area is the fact 
that a significant proportion of the unemployed within these 
areas have no formal educational qualifications. In the clus
tered areas 50.75 percent of the unemployed have no for-

mal educational qualification compared to 27.34 percent 
for the rest of Wellington. In every other category of high
est qualification gained the clustered areas perfonned worse. 
What is surprising though, and in contrast to every other 
labour force indicator, is that the unemployment rate for 
those with no qualifications actually improved between 
1991 and 1996 for both Wellington and the clustered areas 
(from 7.76 to 6.40 and 15.28 to 11.67 respectively). How
ever, this may not be a result of the fact that more non
qualified unemployed in both areas gained jobs but simply 
because more unemployed gained qualifications. 

Many studies have shown that spatial concentrations of 
unemployment go hand in hand with the location of social 
housing and areas that were previously centres of manu
facturing employmenl While all of the clustered areas found 
in this study were predominantly areas of state housing this 
did not seem to provide a good explanation of why unem
ployment had become so concentrated. There is no discern
ible relationship between the percentage of state houses in 
suburb and the suburbs unemployment rate. 

Although the presence of state housing does not guarantee 
higher levels of unemployment there is within such areas 

Table 2. Unemployment rates by ethnicity for the clustered areas and the remainder 
of the Wellington region 
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an interesting relationship between the proportion of state 
houses and unemployment. For example, only once the 
percentage of state houses reaches 80 percent does unem
ployment appreciably rise. This suggests that there might 
be a threshold effect working that is actually consistent with 
a 'neighbourhood effects' hypothesis; once the percentage 
of state houses reaches a certain level within an area very 
few people employed in 'good' jobs will remain eligible to 
rent them. The employed labour force will shrink and the 
neighbourhood will gradually develop the types of exter
nalities associated with concentrated unemployment. 

As to the relationship within areas of dependence on manu
facturing, while there is some evidence to suggest that the 
clustered areas were previously centres of manufacturing 
employment there is not enough to conclude that the fall in 
manufacturing employment in Wellington has contributed 
to the spatial clustering of the unemployed (although it has 
contributed to the overall increase in unemployment). A 
series of simple regressions were run on unemployment, 
employment in manufacturing, and employment in finan
cial services to ascertain the effect of industrial restructur
ing on the location of unemployment, but no clear relation
ship was found between the percentage employed in manu
facturing and the percentage unemployed in each area unit. 

Conclusion 

The intention of this research was to examine whether the 
observed spatial clustering of unemployment in the Wel
lington region was consistent with the notion of spatial 
hysteresis - the tendency for certain areas to retain high 
unemployment rates and clusters of unemployed even when 
city wide and national rates fall. The processes underlying 
spatial hysteresis were hypothesised to be linked to 'neigh
bourhood effects' - externalities associated with concen
trations of non-work that tend to inhibit job search and at
tainment. The analysis was centered on the period of 1986-
91 when unemplOyment rates across New Zealand were 
rising and on the 1991-96 recovery during which rates be
gan to fall. 

There is strong evidence from this study that over this 
recessionary/recovery period some from of spatial hyster
esis has taken place. The extent of meshblock clustering, 
the intensity of clustering, unemployment rates, numbers 
of unemployed, and lack of labour force participation, have 
all increased throughout both the recessionary and recov
ery periods in the areas identified as containing significant 
clusters of unemployed. 

Evidence for alternative explanations such as the spatial 
redistribution of population were weak given the available 
data. Similarly, while there are proportionally more Maori 
and Pacific Islanders unemployed in the clustered areas than 
in Wellington as a whole, each ethnic group performed 
equally badly or worse when compared to its Wellington 
wide distribution. 

What can be said with certainty is that the probability of a 
person having neighbours, local friends, or local acquaint-

ances unemployed or out of the labour force is far higher 
in the clustered regions than in the rest ofWellington. Also. 
this probability has increased in each successive census year 
since 1986, with the spatial disparities in unemployment 
concentration increasing rather than decreasing during the 
recovery of 1991-96. 

It is also apparent that the differences in the clustering of 
unemployment are not directly linked to the location of 
state housing. Even though the areas identified as signifi
cant clusters were all predominantly state housing suburbs , 
there was no discernible relationship between percentage 
of state housing within an area and it unemployment rate. 
Nor were areas of formerly high employment in manufac
turing able to predict the clustering of unemployment 

In general this research has found that unemployment rates 
at a city level hide significant local variation. In the case of 
Wellington, the often touted performance of the local 
economy obscures the fact that spatial differences have in
creasingly led to a spatial concentration of the unemployed. 
Whether this is aJso associated with the isolation and at
tenuation of social networks so central to the notion of so
cial exclusion and the theoretical concept of spatial hyster
esis presented here, is a problem that must await detailed 
studies of individuals and households within the clusters 
identified by this research. 

Future research 

Social scientists are already giving far more attention to 
the effect of neighbourhoods on such factors as school 
achievement and labour market position, yet it is still not 
known how local residential environments can affect indi
viduals' participation and performance in the local labour 
market 

The areas identified in this research require more intensive 
investigation as to the exact reasons for their lack of labour 
market performance. Census data needs to be comple
mented by other, more direct methods of investigation. 

Notes 

I. The LISA statistic employed for this study is G;* (Getis 
and Ord, 1995). G;* is a standard normal variate with 
mean 0 and standard deviation 1. The equation defin
ingG;* is: 

G,*= 
s*{[(nS,.*)- W,*']l(n-I))'n 

where w is a spatial weights vector (a vector of values 
that indicate the strength of the association between the 
central area and each of its neighbours) with values for 
all links defined as being within distanced of a given i, 

and: 
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and: 

The mean is defined as: 

x* = ' allj 
n 

and the variance is: 

The null hypothesis states that there is no association 
between the value X at a site i and its neighbours, the 
js, up to and including a distance called d, measured 
from i in all directions. Basically, the sum of values at 
all thej sites within radius d of i is not more (or less) 
than one would expect by chance given all the values 
in the entire study area (both within and beyond d). If 
spatial autocorrelation exists, it will be exhibited by a 
spatial clustering of high or low values of x. When there 
is a preponderance of high values, the resulting G;* will 
be positive. Low values yield a negative G;* · Scott and 
Lloyd (1992) used this statistic to measure employment 
patterns in the greater Los Angeles area over the period 
1980 to 1990. 

2. Wellington's greater metropolitan area includes Upper 
Hutt, Lower Hun, Porirua and Wellington City. 

3. The 20 percent threshold was chosen on the basis of 
the distribution of unemployment in Wellington in 1986. 
During this year unemployment rates were considered 
to be very low and 20 percent was approximately three 
standard deviations away from the mean rneshblock rate. 
Meshblocks with rates above this were considered to 
be extreme. 

4. The unemployment rate was defined as the unemployed 
divided by the labour force (the unemployed plus the 
employed male and female populations). 

5. Because the underlying distribution of rates was slightly 
skewed the test for significance had to be done with 
care. At l50m the significance of the statistic is not that 
reliable due to the small number of neighbours. No sig
nificant clusters at 150m however, are included in the 
results. Also, clusters that are close to each other in space 
tend to share common areas and are thus slightly corre
lated. This affects their independence and hence their 
significance. This was avoided by ensuring that each 
cluster had only one distinct centre even if it contained 
more than one meshblock with an unemployment rate 
that exceeded 20 percent. 

6. Unfortunately SUPERMAP3. the census data package 
supplied by Statistics New Zealand, does not break 
down residence duration by labour force status at ei
ther the meshblock or area unit level. At the area unit 
level however, it does break down duration of residence 
by age group and sex. If the meshblock clusters are ap-

proximated by area unit boundaries then the clustered 
areas duration of residence can be compared to that of 
the rest of Wellington. 

7. Figure 3 reveals that in only one category does the clus
tered region 's duration of residence profile differ sig
nificantly from that of Wellington; "Not Specified". This 
category however, may be important and highlights a 
common problem with census data- under reponing. It 
cannot be assumed that this category, if full informa
tion was available, would distribute itself evenly across 
the rest of the data. More likely, the people who do not 
participate in the census are probably prone to be far 
more transient in terms of jobs and residence causing 
the 'Not Specified" category to contribute to an under
representation of short-term residence duration. Given 
the fact that the unemployed are likely to be the most 
transient and therefore more likely not to participate in 
the census, breaking down their census data by residen
tial duration would probably result in a larger 'Not Speci
fied ' percentage and shed little light on the problem. 
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