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ABSTRACT

Thispublicly-funded research project asks teatal questions. Firstly, is there,

from a social perspectiva,systematipattern to landfilsiting inNew Zealand?
Semndly, if so, how would this pattern be characterised from the perspegftive
the host communities involved? Patterns and trends weresassgsérms of
separatiomistances from dwellings and from urliundariessite visibility and

the type of land uses existing in the neighbaarth of the site. Statistical
comparisondetween waste source communities and facilities’ host communities
werepossible in 30 cases. While comparison of host anccsaanmunities
yieldsno indicatiorsof sysematic bias against socio-economically disadvantaged
communitiesa comparison of éhselected hosbmmunities withthealternative
candidatdost communities (i.@lternative sit®) indicates clely that during the
processof site selection, more powerful candidate communities have been
consistentlynore effective in avoiding finglelection. The implications diese
findings for the planning and decision-making process are discusseirgn-g
research is outlined.
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1 INTRODUCTION
1.1 Theme

Theprincipal themef the research reported in this paper is sociakandonmental aqty in

facility siting decisions. Do social considerations influence landfill siting? How ddilland
operationgmpact on theihost communities? Of particular interest istdlationship between
sourcecommunities and hbsommunities. Doethe siting of thes facilities retect relative

sacial, economic or political disadvantage between communities? For example, referring
specificallyto hazardous waste sites in the US, Bullard (1994) reported that a national study of
uncontrolledhazardous waste sites and ooatial hazardous waste landfills "concluded that
racewas the singlenost important vaable associatedlith the location ofhesesites.” In New
Zealandthere are no sapate hazardowgaste facilitiesMany materials that would be classified
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ashazardouge.g. asbestpbio-medical waes) are managl by the actice of ‘codisposal’in
general dumps or landfills.

Many years ago, past practices such as the location of dumgnsrtesr margins or in open
shinglepits began to raise concerns altbueats tdreshwater resources in communities around
thecountry. Tl traditional urbaresponsef turning to the rural margins for a disposal site has
causedriction amongst differengroups within thevider community It isapparent that many

of the concerns fars apund a core issue of social equity - wstyould one section of the
communityaccept the risks associateidh disposal of the whole community's refudéaises
questionssbout what constitutes socially unacceptable impacts in practice, and whether initial
community concerns are borne out in actual experience.

1.2  Context and objectives

Theresearcheported in this geer forms the fat part of a thregear prgramme that aim®
assistthe process of ban and rurgblanning in New Zealand. When completed, it will have
assemble@ body of knowldgeon key social factors that are relevant to decisiontb®siting
and operation of solid waste facilit ies in this country.

The first part othe research pgramme is inteded to answer twoentral questian

1. Is there a systematic pattern of landfill siting in Nésaland?

2. If so, how would this historical pattern tdearacterised from the social perspeabivihe
host communities involved?

The second part of the research (being carriedabytesent) is intended to ask two further
guestions:

3. Whathave been thday-to-day effets andhe longer-term effects on host communities
of landfill and tander gation opeations?
4. How do actueffects conpare with efects that vere projectd at the tine of siting?

1.3 Institutional setting

The Resource Management Act (199LiX the focus of led-use planningh New Zealan@nto
aneffects-orientetbasis. In other words, instead of using a land zoning approach, activities such
assolid waste dumping can in future be located anywhere s@aotigir off-site effects can be
keptwithin acceptable limits. The implicationstbfs for refuselisposal practes have become
increasinglyapparent in remt yearsThe need to renew consents fordhegoing use of existing
"dumps" has higlighted the unstainable outconseof past practes and past trends
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2 RESEARCH METHODS
2.1  Sample selection

Thesample of facilies (27 landfills, wth demographidatafor 22; and 8 transfestations, with
demographidata for all 8) wedrawn from a rieonal datebase ofvaste managesnt facilities.
Selection criteria involved consideration of :

(i) a range o$iting dategi.e. both older and newer sites), with specific attention to spanning the
transitionin planning legislation from the TowgCountry Planning Act (1977) to the Resource
Management Act (1991).

(i) arange o$izes (i.e. facilities servingetropolitan areas, medium-sized cities and towns, and
smallerrural centres). Communities with usually-resident populatiofesasdr thard000 were
excluded from the sample.

(i) landfills with and wthout public acces,andwith varying design standards (i.e. with and
without impermeable liners, etc.).

(iv) facilities which have been sited in tdyatural settings and those within city and town
boundaries,

(v) cases where tloboice includedontinued usef an existing fatity/site andthosewhere only
new sites wereonsidered. r fact, prefeence was giveto new sites.

(vi) practical considerations such as regional clusters of sites, to minimise field travel time.

Themost important constraimtas the availability of demographic statistics which vebtained

for 1981 onwards, from the 5-yeadgnsusesAnother constraint, was thess of institutional
memoryin some Territorial LocaAuthorities (TLA) where several ches of re-organisation and
loss of personnel med that no-one reams in the present organisation who remembers the
planningprocesses for site selection. In some cases, the docunrentadalo not exist either.

2.2 Site visis and inteviews

Informationwas gathered from a range of sources. Some tmaakdjnformation wasourced

from the 1995 Landfill Census database, commissioned by the Mifosttlye Environment
prior to visiting the faitity operabrs. These sitasits involved a structured interview (covering
facility planning and decision making, and the operator’s knowledge of the historical setting for
the site), and inspection of the sitiself andits neighbouring area aimed at specifythg
boundariesof the host community. The structurederview material was compiled into a
database for systematic arsagy

2.3 Specifying ‘host cormunities’ and ‘source communites’
The research employs the concepts source community’ and‘host community’. The term

‘source community’ implies the entire population resident in the geographic area covettesl by
TLA which has responsbility for deciding the location o the sdid wade facility. The‘source
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community’ incorporates hthose who gemate Figure 1: Relating the concepts of ‘host
solid waste whib requires either handling in a community’ and ‘source
transferstation and/or disposait a landfill (see community

Figure 1). The ternthost community’ is used to
referto the community resideim the geognahic
areamost clearlyassociated witharticular solid
wastefacility. It is nd limited to those redents
who may &perience direct physical effects fropr
the operation okuch a facility (such dke effects
of noise, litter, or odour). It extends to include
memberof a coherentommunity- perceived ir]
asocial sensethat alreadgxisted at the timihe
facility siting decision wataken, and whicwill
continueto develop in ways that may or magt
be affected bythe presence ahe solid waste
facility in its locality. In a sensa|l distinctlocal
communitieswithin a ‘souce community’ arg
potential ‘host canmunities’ at the tim a site
selection process is initiated.

Community

2.4  Demographic anaysis

Basdon the fieldwork, theesearch teamet to
finalisethe host community specifications so thag
the correspondingstatigical areas could be
mapped in relatimto census boundas.

4

istrict (planning) Source Community
oundary

In looking for appropriate social indicators, attention was focussedcio-economic variables
thatcould be consideretd correlate with ‘less powerful’ groups in the community - ‘povasr’

in the ability tounderstand, takgart in, or inany way influencéhe kind of decisions which lead
tothe siting of solid waste facilities, whielne usually subject to adverse expectations. The seven
variables selected were:

 Educational qualifications % of population (15years+) with NO tertiagualification

* Ethnicity % of total population that is NON European

» Occupational status % of population (1ears+) iao are NOT legiators,
administrators, professionals, technicians

* Employment status % of the population (15years+) who are NOT emgiby

* Life stage % of households vhtat least one clilunder 5 yars old

e Tenure % of private dwellings NOT owned by the occupant

* Income median householdaome

Host communities were compared withusce communities by examining the ratio between
‘observed’ and ‘expected’ values for each demographic variable and &r ste. Tl
comparism was subjet to two levels of tesing.

Firstly, each individual @mparise - hostcommunity with source community for each
demographimdicator- was subject to a significantast based on the chi-square measure, where
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eachvalue is compared to the chi-squditribution with onelegree of redom. In othewvords,

if the host community in one locality is different from its sowaeamunity, in terms of having
saya higher proportion of non-professional workers or a higher proportfmeopte nobwning

the dwelling theylive in, then how stmg is the evidere for tle difference? This anadys

focuses on each individual locality and siting decision.

Semndly, the statistics werpooled for edcvariable overlbsites toassess whetherdte isany
indicationof systemadi bias in the demogphiccharacteristicef selected sitedn other wads,
if the pooled statistics describing say the proportigrontEuropean residentstbe proportion
of unemployed residents for all the host communities appé@éasent fromthe corresponding
statisticsfor all source communities, then vinostrorg is the statistidaevidence for tis
difference?

The researh focusses primarily on the second level of agialio assess whether there is any
evidenceof systematic bias. However, the individual comparisdiogy some analysis tfends
overtime. The hascommunities at setéed sites werelsb compared withalternative host
communities- thosewhichwould have been host communities had alternative sites been selected
from the short list in each case.

3 MAIN FINDINGS
3.1 Demographics
To interpret theasults presentad the tables thabflow, the readeshould note: -

(a)that a ratio greater than Unity (>1) indicatetdtive disadvantage’ between host and source
communitieqi.e. the host community hasgreater proportion dess powerful’ residents than
thesource communijyand a ratio leghan Unity(<1) indicates tht the host communityas not
disadvantaged in this regard; and

(b) a Ch-square vaue greder than 3.84 is namally taken to indicate a statistically significant
result. However, giverthat weare dealing with census data, large Chi-square values are to be
expected and th€hi-square values reported here should be interpreted as relative measures of
strength of evidence, rather than strict indicators of “significance”.

Comparing selected ‘host communities’ with source communities (N=22)

The pooled resultsver all 22 landfill sites reveal that host communities are typicallgreift

from source communities when analysed for indicators of ‘power to infludacksions’.
However there is n@onsistent bias towards relative disadvantage in host communisesyas

in Table 1 and Fjure 2. Threeridicatorssuggest relate disadwantage(lack ofeducation, non-
professionabccupations, demdents in the hoebold) while thre suggest rative advairage

(high proportions of pakeha residents, high proportions in active employment, high proportion
of property owneship). This grouping of demographic features is characteristic af rur
populationsand is thereforeonsistent with the fact that landfill sitase most often lated in
peri-urban orural areas.
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Table 1: Pooled results for landfill sites (N=22)
Education Ethnicity Occupation Employment  Children  Tenure
Pooled Ratio values 1.02 0.96 1.06 0.91 1.33 0.84
Host-sourcerelativity disadv. adv. disadv. adv. disadv. adv.
Chi-square 19.19 9.17 204.54 10.67 241.30 105.48
Figure 2: Pooled Ratios (R-Values) - Host CommunitiesThe differences bwveen host and
vs Source Communites (N=22) sourcecommunty (as shown by the

PooledRatio values) argypically not
large, with the exceptin of the
proportionsof households witiioung

0.6 children (relativey high in host
communities)yand the prpotrtions of

0.7 o dwellingswhichare rentedrelatively
low in host communities). Angdis

0.8 of comparisons for eacimdividual
siteleadsto twofurther obserni#ons:

0.9 (a) even wheréhe pooled resulfer
I oneindicator(e.g. educatinal status)

1.0 — D point to a statistidly significant

differencefor thewhole sample, there
Is still consierable variation whin
the sample of sites, and(b) there
appearso be a trend oveiime - a
greater incidence © significart
disadvanage in earler siting
decisionsand a lower incidece in
more recent désions.

1.4

Education
Ethnicity
IOccupation
Employment
IChildren <5
Tenure

Only descriptive analyses for the seventh variable - median household inweneaundertaken
since formal statistickanalysis rquires additnal digributional information not provided
routinelyin census produst For the 22 sitesix host communities ddower median haehold
incomeghan their correspondirgpurce communitse whereas 16 hbsommunities had higher
medan household incomesThe averagblost/source commity ratio fa median household
income over the whole saple is 1.08 (rangg from 0.73 to #X7), indicating hat host
communitiesaround landfill sgs typicallyhave not been lower-income communities ttiaair
correspondingource communitge

Comparing selected host communities with short-listed alternative host communities; (N=12)
Systematibias towards relatively disadvantaged host communities in site selection is, however,
evidentwhen het commuities are compared with ‘alternative host communities”. A pooled
analysisfor twelve cases was carried out, which reveals consistent biasdsovéatively
disadvantagedandidate host communities in the short-list situation, as shown in Table 2 and
Figure 3. The twelve cases imgle eght where decisions were made under the Resource
Management Act (1991)
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Table 2: Pooledresultsfor comparing selected host communities with alternativ@ost
communities (N=12)
Education  Ethnicity = Occupation Employment  Children Tenure

Pooled R 1.06 1.72 1.08 1.59 1.46 1.24
Host-alternative relativity disadv. disadv. disadv. disadv. disadv. disadv.
Chi-square 31.76 153.69 52.80 22.78 43.91 21.67

Notonly is the pattern of relative disadvantage more uniform (whrapared with Table 1), the
differencedbetweenselected hostandalternaiv e host communities (as sfown bythePooledRatio
values) are siable in four out ofhe six variables.

Analysisof individual sites shows much less aion thanwas the case for the host-source
community comparisons, although there is the suggestion of a similar trertthmzer

Figure 3: Pooled Ratios (R-Values) - Host CommunitiesTh_e patten of SYStema“ bIaS_ IS
vs Alternative Hosts (N=12) reinforcedfurther in the comparison

of median hosehold incoms

betweerselected and a&ltnative host
communities. In eght out of the

twelve cags, the median houseld

income level for the selged host
07 community was lower than the
alternative candicate hos$

communitiesandthe averageatio of

median housebld incomes is 0.94
(rangngfrom 0.60 to 1.45), indicating
that selectd hogs communitis

! typically have bee lower-income
12 communitiesthan those which were
not selected fmm the shortlist.

0.6

0.8

0.9

Education
Ethnicity
Occupation
Employment
Children <5
Tenure

i
]

3.2 Distance from town
boundaries

Therehas been muctiebaten recent
siteselection exercises timquesion

of ‘how far out of town alandfill
should be put, in order to rptect
(urban)residentdrom the negative impacts of landfill operations?’ This is clearly an urban
perspectivegiven that urb@consumers genate bydr the largegtroportion of thedid waste
disposedof in anylandill. It is not a view that attaches much importance to the rights of
(relativelysmall numbers of) rural dwellets maintairtheir existing rural amenity values in the
face of a landll proposal.

The research expled this question bgstimating the diance to the neast town or city
boundary. In some casglandfillshave been delaped inside urbaboundaries, or imadiately
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adjacento theboundary. In additioto these cases, the sample of landfill sites has been analysed
using three bands of distance, as shown in Table 3.

Table 3: Relationship of NEW landfill site to town or city boundary - time series
Era of opening Inside Adjacent 0-1km 1-5km >5km Sub-sampe
total
1972-91 1 1 4 3 1 10
1992- 2 2 1 6 11

Note: Seven of the landfill siting decisions in the full sample favoured extensions to existing operations.

Thereis a trend evident in recent years towards locatingilmnalfgreater distancdsom urban
boundaries. Prior to 1998nly one-in-ten new sites in tikample was located more than 5km
outsidethe nearesirbanboundary, whereas since 1992, over half the new sites chosdreeen
morethan 5km awayThis trend also @ears to corrate withthe shift to landfis that prohibit
public access iratvour of restried access to dedted wastéransfer vehicleand a relatively
smallnumber of commetal vehicles liensed to take waesdirectlyto a landfill rather thato

a transfer station.

3.3  Separation from «isting dwellings

Much effort is often expended in trying to find ‘isolated’ sites - in the sense thaptboeye
adequatphysical separation betwetre proposed lafil and existing dwellings,whether they

be isolated rural dwellings amore cmsolidated urban settlement. Separation distances (see
Table4) were estimated as direct, straight-lilgahes, even though in some cases there was
no drect line of sight from dwelling to fadli ty site for reasms d lo cal topography.

Table 4. Separation distances for landfills at time of site selection
Era of opening 0-500m 500-1000m 1-2km 2-3km 3-4km Sub-sampe
total
1972-91 2 3 5 10
1992- 2 2 4 2 1 11

Theresults indicatancreasing segation distancier more recetrsiting decisionsPrior to 1992,
no new landfill sits in the sam@ had separatiatistances gréar than 2km. Sinc&992, just
over one quarteof new sites sangd had separatn distances gater than 2km.

3.4  Site visibility

The extent of visibility was assessed in terms of the numbers ofidgg&with diect line of
sight.Thus visibility can beised as one indicator of hamany neigbouring residas are likely
to experienceff-site effects including the perceivedreal possibility of noise, odour, dust or
litter effects nder certain aaditions.

In 44%o0f the cases sampled, thetual workindace of the larfdl during its expeted lifetime

would be visible fom dwellings which existed at the time of site selection. In the majority of
thesecaseg8 out of 12), there werelatively fewdwellings with directline of site - the average

8
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numberof dwellingsin suchcases was 2.75. The remaining cases involved deliberate decisions
to site a new facity inside or djacent to the udn boundary When comparingre- and post

1991 landfill sites, it agpears thathe proporton of landfil sites where the workg facewas
visibleto neighbours off-site was hightaan wagpreviously the case (53% post 1991 compared
with 33% pre-199). Howeverthe number®f dwellings involvedwas typically fewe average
=2.33).

3.5 Pre-existing land uses

Table5: Predominant existing land usesnor near sites chosn for landfill operations
(N=27)

Land-use type the landfill site itself ~ neighbouring land
existing landfiliclear fill site 5 2

farming, graing 18 19

undeveloped or wasteland; river margins; sand-hills, coastal area; 11 1

old quarry, shinglexgraction site

oxidation ponds/electi@t sub-station; industrprchards - 6

trees, forestryplantation 4 5

residential, lifesyle block; recreation owildlife reserve - 12

The predominancef farmingactivity on selected sites and their neighbouring land teftee
desirefor sites remote from settlemeantdwellings. Land in what may be peired as low-grade
usegwaste land; sanlills, exposed coastaleas) or land adady higly modified and degraded
(quarries, shingle extraction pits) relsobeen useddr similar reasons. Qter land-uss (e.g.
oxidationponds, electrical sub-stations, industaedas, orchards) provitheffering between a
landfill and more distant neighbours. The value of established forest plantatioasidmgr
visual screenings also evident.

Extendingthe use of existing landfill sites is sometimes preferreti@grounds thahe existing

host community has alreadgaptedo the presence of the landfill operation. Later-geivera
landfills tend to operate to higher standards, therebyrgaidi reluction in off-siteeffects
experienceavithin the hog community. Prior ownership othe land maye a consideratn in
suchcases. Té appearancef land uses such as lifestyle blocks and recreation and wildlife
reserveseflect both the higher operational standards of modern salaitatfjlls, as well as the
potential future uses of the land, once land-filling is complete.

4 DISCUSSION AND CONCLUSIONS

The patterns anends observeid this researchre summarisegsdollows:-

. criteriafor landfill siting are focussed around the desirbalancédistance from
residentialareas’ (reflecting costs to host communities) agapreximity to
wastesources’ (rdécting costs toairce commnities). Proteton of high
standards of wat quality isa universal priaty in all host ommunities.
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. there are nowefwer, largeftandfill facilities.

. in landfill siting there is a clear trend towards greater separation distamces fr
residentialareas with the epmasison more rural locations where farming is the
predominantand use omr around the site. Although the number of sithere
theworking faceof the landfill isvisible to neighbours is proportionately higher
in recent cases, there are typicédlywer dwellings involved.

. asimplecomparison of host communitiesth source communities suggests that
thereis no systematic bias towanddatively disadvantaged host communitres
the site selectioprocess for larfdls.

. but comparison of selectdaost communities witkalternative cadidate host
communitiessuggests that during the process of site selection, more powerful
candidateommunities are consistently more effective in avoiding final selection.

Overall,these trends refct deliberatattempts to tryo minimise the impas of solid waste
facilities on the residents dbst communities - sking more rente sites, or sites with degree

of screening provided by topograpby tree planting. While the planning process therefore
appeardo be sensitive to iges of physil effects, thesocial-demogphic analgis suggests
thereis an additional feature of the planning@essd consider. There appear to be political
influencesn decision making, a conclusion that supports host community concerns expressed
about the fairness of the siting decisions taken.

The findings suggst a systentia bias in the outaoes & site selection decisions, but not
necessarilya deliberate sgmpt to use the plamg process to fhct social injustce on
disadvantagedommunities. Howeer, the finding suggest thatwould be prudent texamine

the planning and i sekction procedures to ensure that decision-making criteria are more
transparent.This will be particularly impdant in situations wher profiling of @andidate host
communitiegeveals systematic differences in$loeio-economic status of the vari@asdidate
hostcommunities. Traparencyn decision makingequires that theriteria and aalytical logc

used in site seldon decisions armade explicit.

Presertly, the screening procedure usually involved in site selection meao#i¢mainly one site

is subject to detailed planning investigations. Perhaps several of the alternative candidate sites
needo besubject to more rigorous investigation so that a genuine comparison can be made prior
to final site selectionThiswould make the critical discriminating criteria clearer, and avoid the
suspicionthat other conderations such as socio-economic status and political influence were
decisive, but hidde factors.

Aspectsof public consultgon are worth cesidering as we Firstly, ensuring adequa
representatiof alternative host communities in the public consultation prosesthat he
communties are irvolved in the short-listing and comparative assessments. This means that
communities must havinput tothe choice of site selection criteria, atetision makingolgic

in order to give redibility end transparerycto the site dection process.

It is no longer an easy task to find ‘un-inhabitgghces in the countryside. Since the Resource
Managenent Act was passed, rural land in many parts of the cotmaisybeen opened up for a
varietyof non-traditionahctivities, partiularly land that is withirthe desired commuting radius
from urban centres. The challenge certaeists to eaure hat facilities such as landfills are
sited,designed and operated in such a way thattloeyd notcause unaccebleeffects on the

10
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host community, regardless of the socio-economic status of the comnconiterned. Tis
assumptionis implicit in the facthat site selectiocriteria ofterdo not mention socieeonomic
statis as a discriminating criterion. It is reasonable to assume that the concerissexXfyre
potentialhost communities about social justinesite selection are motivateg a desire to see
that socio-economic status is not being used implicitly as a selecttenani Similarly, this
issuereflects concernthat disadvantaged communities lass well positioned to exert political
influence in theige selection praess.

Ongoing research -actual effects of landfils on their host cormunities?

Communityconcerns aboudirness are trggered bothy perceptions of the planning process and

by perceptions of the effects the facility can be expected todratree host community. The
latteraspect provides the focus for textstage of this search progimme. From the s®le

of facilities analged and reportiehere,seven have been selected for case study inagetig

The case studies wills®ess he short-term operational effects and long-term developmental
effectsof these faciligs as experienddy the hostammunities. Theresults of the case studies

will be documented favidespreadissemination an@ference in Ne Zealand. Thsithe results

will provide an information resource for all parties in future site seleexercigs, as well as

to people in otheprofessions such as real estate and land valuation. We hope to be able to report
the results of the case study research to a future Waszestinference.
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