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Abstract

Irrigation can transform societys well as land and landscapesisTgger useex-post ad ex-ante
studiesof irrigation prgectsin New Zealand to develop eafnework for assessirtlge socilimpacts

of irrigation. A mockl of social changs in areasrénsformed byrrigation identified how waves of
land-usechange areccompanied bghanges in farm ownershipndachanges in workforcend
demography. Several quantitative measuege used to identifyocialchangs in two irigatel areas
Mostof the data arebtained from specialised ansilyof theCensus of Population and Dwellings. The
parametersnclude total population, children under 1&ays, presence obyng farmers and farm
workess, levels of education, and school rolls. The data comgaénmfomation fom communig
researchyhich identifies issues for community clgg, workforceandbusnessplanning. Inaddition

to social ad econmic impacts of land use change, tase studies identify othernablesto consider,
suchas the impacts of constructing reservoirs amts on host communities, visutapactschanges

in water quality ad impacts on water based recraati Furthermore, social impacts will vayer the
life cycle ofan irigationproject including plannng, mnstrucion and opration While prgonents
argueirrigation projectswill bring economic andocial benefits, the social-impact framework utilises
a broader anabijs of benefits and costs, with ongoing social monitoringtjvac participation of
interested and affected partiesgdananagement of chasmfrom a community pepective.
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I ntroduction

Irrigation can transform societys well as land ahlandscape (Blakeand Tajor, 1986;McCrostie
Little and Taylor2001). It has long beencaepted in agricultural soties that the power of water
managedhrough irrigation can transform theth Citing historical examples from ancient to modern
times,Morton (1978) points out that it is not so widely apprecidwatercan transmute a sociedg
definitdy and pofoundly as ittrandorms the landscag”. New Zealandis no excegtion, with large
areaof agrculturd land in theeast of bth the man island subjecto severesoil moistue defigts in
summer ad periodc, sometinas cripging, droughts

In aseminal publication, Coward (1980) argued atign could beziewed as hyarogical systms, as
engineeringsysems or asfarming sysems. They cold also be viewed as stgms of social
organsation, closely linked to the bio-plsycal environment and engineeriaguctures. Irrigtion
developments therefore a complex task involving chasgo &ndscap and phgical stuctures
farming systems and sociéife. Refleding on Covard’s work Blake and Tdpr(1984) argue that
planningfor irrigation must tke into acount the imgktations that changes in both enginewr and
farming sytems will have on social life.

Practitioners of scial impa&t assesment (SA) shoul develogheir capadiy to contribute to impact
assessmenof irrigation projects. fis caacity buildingshould be enhanced lan assessment
frameworkbased oranalysis ocomparéve cags. Compative @ses utibing ex posand ex ard
examplesarean essential todbr SIA partitioners to ensutbere is experiential learning rather than
an ad hoc approach (Tay, et al., 2002).

This paper uss ex-pos@and ex-ate studiesof irrigation prgects in NewZealand to develop a
frameworkbased on comparative cases for sasg thesocial impacts of irrigationAfter discussion
of methods ad datasources, a ndel is provded forsocial changes in easternasef the South Island
of New Zealand transformed loyigation. Thesareas dmonstate hat waves ofland-use clange
through irrigation are accompanied lmphanges in farm ownershippmpositiom of the workforce,
demographyand canmunty. Se\eral measure are ued to dentify social changesn two irrigated
areasthe Waitaki Plains and the Amuri Plains. The paper alawslion soal assessment of a
proposedrrigation prgect to develop the A framevork of ptential ®cial impa&ts beynd land se
changeespecilly impacts asing from studures such as reservoirs and éankurthermore, the paper
pointsoutthat large-scale irrggion causesnvironmental impacts with social consequences, including
conflictover the use of water resous¢pollution ofsurface and ground watey intensive agculture,
changesn draing@e, anl effeds on infratructue such s increaed taffic volumes on roads arising
from intensified production.

M ethods and sour ces of data

Ex post anafsis of irrigation prgectsprovided a model of social changeder irrigation to fornthe
corepart of @ SIA framewok. Inthe firstphase bits devédopment, the model was based on two,
largdy qualitative, community case studies unaleen in the Waitaki Plains iNorth Otag@ and
Clandeboye in SouthCanterbury. These case studies were two of @munity studies completed as
partof a resarch pogranme calle “Resouce Commuity FormaionandChang”, funded byhe New
Zealand-oundation for Research, Science aadfiology'. Theprogranmeexanined the elationskp

Resource Comunity Formation and Change, contracts TBA6OTBA801 and TBAX0001 over the
period 1996-2002. For further information on the reseahcprojed contact Taylor Baines &
Associates (PO B0 8620, Christchurch or visthe website wwwhta.co.nz).
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betweercommunitis and theinaturdresouce basgwith comparative ana$ys of communitieshat

are dependet on agiculture, forestry, mining, erergy (oil and natural gas, dyo-electric power
generation)fishing and tourism. This research provided a substéuatsa of informatioabout thee

typesof commuities thatcan be pplied tofuture impact asessmds and soal and eonomic

development strategies (Tayet al., 2001, Tayloet al., 2002).

In the second phase of its development, the model was testedvahopdd further sing modiy
guantitativedata, initially as part of study undertakefor the Ministry ofAgriculture and Foretryto
developkey paraeters for the social assessment of itiigaschemes As this stdy wasbasel
mainly on theWaitaki Plains, th@arameters were then tested aeveloped further lgata from the
Amuri Plans.

Most of the data were obtained from specialisdulds canpiled from the New Zealand Census of
Populationand Dwellings for five censuses betmel981 and 2001. The parametsiected for
analysis were

. usually resident population

. age structure of the usuahgsident population

. age structure of the faers and farm workers occujea group
. dairy famers and dairyorkers

. age structure of the daifgrmers and dairworkers occupation group
. highesteducatnal quafications held byesidats

. employment byndustry

. occupdional staus of rsidents

. employment stats of resiénts

. labour brce staus of residents

. median of household incomes

. distribution of houshold inomes.

Otherdata wer@btainedrom the Ministry of Eduation (school rolls), a local governmeneagy, the
New Zealand Business Datery DataBase and previous reselar

An ex ante SIA of a proposed iratjon project in Central Casrbury, the Central Plains Water
EnhancementFeasibility Study, provided furher development of the framework for impact
assessnd.

A model of social changes

Socialreseach from a number of sources providesiaderstanding of the development andsegjueh
socialimpacts ofrrigation schemes in New Zead. Changes in the attitudes and adaptatiofasof
families subsguentownerslp changs,andconsequerdemaraphc changs, aref partialar inteest
to an SIA frameworkdr irrigation.

Earlyirrigation schemes on the Waitaki River did not realise the full poteftiater as farmers were
limited bythe farm technologgvailable then (Butchd?artners Ltd., 2000). Bhe 1950s, advances
in border dykeand spray irgation prompted ‘experimental schemes’, and in the 19608ate

Economic and Sociddssesment of Commury IrrigationProjects:Water Enhancement Poli
Study 5, MAF Technical Paer No: 202/13, preparedfor MAF Policy by Stuart Ford Agribusiness
Group, Christchurchwith contributions by @off Butche and Taylor Banes and Asociates.
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governmenpolicies for nationadlevelopment lead to communityhgenes such as thaitaki Plans.
More community schemes ok placein the 1970s In North Carerbury irrigation wadirst mooted
in the 1950s but it was nattil the late 970s thatlie Waiau sheme bgan onthe Amuri Pains, with
the full scheme completed some texans later (Hunt, 1998:5).

When irrigation was first discussed the farmingcommunityit was not avisage that thee would
be land-use change, just more intensive versionsheep and beef farmingssgms,albeit less
vulnerable to the vagaries of climate. Sal/generations of Newealand farmers viewed iragjon
primarily as an “insurance” agest perverse climate events rather thanagluctionrmanagment tool.

It was not until sophisticatedigation technologyleveloped with spragnd sprinkler systems that the
full potential of water application came to be redlisgfarmes. Asthat potential was realised social
chan@ becara more pparent

Farmersand rural commutiies soon larnt tha if their substantieinvestmat in wate resouces is
morethan simply amnsurance against droughe application of water becomes avraaily function
with associated new farming pracscéncludingdairy farmng. These new practices meant chesg
in patters of work. Therefore irrigtion was often linked tooyth and enthusiasm, and in rgan
instanceso new farmers, particulartjairyfarmes. Theséarmes saw irigationverymuch as éarm
manageent tool.

The availalbe resarch shws succssive owership ad land usehangs comingn wavesafterthe
introductionof irrigation (McCroste Little and Talpr, 2001). On the Waitaki Plains, for instance,
many established, dry-tal, sheepdrming families sold their farms and weeplaced byounge
families These new farmers modifig@ditional farming sstems with the support of an accessible and
regularwatersupply. Theynvested heavily in fanimprovements, upgrading pasture faopping and
sheepand later for daiipg, and building biggerral bettethomes anddrm buildings. The Amuri
replicategshe Waitakexperierwe with 60per cehof famsthere changing ownghip since thadvent

of irrigation (Hunt, 1998).

Thecommunity case studies, bdggimarily on communitynterviews, providea@ descriptive model
of successive waves of interlinked chesign land use and farm ownership.

First wave

Theexisting pastoral farmers want to improve their traditiéavahing base - stock breedjmgeat and
wool growing. They se®n-farm irrigationis labour intensive and initially paal expensive. Older
farmersarereluctant to incur more or new debt and fiad the work toghysicallydemanding so they
retire in favour of the next generation.

Second wave

Thesecond wavef nev-generation farmersiger into major irrigation investment. Thiegrease stock
numbersand productiity but generally stay with theame productiobase. These farmers learn that
pastorafarming and irrigatiomre not alway compatible and, sometimes sufferirgm the results of
over-@pitalisaion, will meke the deision to s#, promging thenext ‘waveé of irrigation firmers.

Shouldthese farmers stahey will radicallychange their production base to inpmiate ntensive
arablefarming, dairyng or horticulture. Theyealise that théand potential lies in these sorts of new
land uses. The slift to daitying is oten aclevedvia a séies d interim changes,such & runnng a
smallherd almgside he main &rm,or bull beef raisinglt is, however, more likelthat these farmers



will not make the tal change fom pastaal to newforms of irmingsuch as deying thenselves,
electing to sell, retire or farm elsewhe

Third wave

Widespreadchanges in land use and farm ovehgp row take phace. Necomerswill buy into
convered farns or diretly convert them on change @ivnership. Theyra usually dairfarmers by
choiceand experience and thigquently ome into the districirom anestabliskd dairyng distict,
oftenfrom the North Island. Théird ‘wave’ d irrigation famers ceates th ‘new’ dairyeconomy
in the hostistrict.

Parameters of social change with irrigation

Socialchanges identified in the model were ased using a number of kpgrameters. Testirgf
these parameters has provided an empio@&sis for defining variables to use irASIf irrigation.

Usually resident population

Changs in the usally resident population of an area indicate alowmfor exodus opeople into the
areaand associated changes in lib@al economy.These population movements are charatieiof
ruraldistricts with natural resourt@sed indstries.Lowe Waitaki lad a stedy increasin population
between 1981 ant996 which during th&980s exceeded the growth rate ofriagonal population.
Amuri, by contrast, experiead a decline of population in the 1980s, but recoveree esarlier losses
with a strong period of population growth duritg 1990s. Amuri’s population decline during the
1980sprobably réects the impact of the reform gbvernment agricultur@olicy which is maked to
someextent in Lower Waitakby the clanging patterns of land use at that time. The presef
irrigation in the Lower Waitaki since the mid 1970s cdnited to population growth between 1981
and1996 as dairyinbas become the most important farming actiityre area. Although there were
afew dairyconversiongn the Amurarea pior to 1991, the swich to darying didnot gain momentum
until the first half of the 1990s, when the proportion of d&rgnersandworkers rose from just under
atenth to oer a thid of the aea’s irmer ad farmworkess (see Thle 5). Tls shift to @irying in
Amuri was likewise associated with a period of populatiawh.

Table 1: Changes in Usually Resident Population of Lower Waitaki and Amuri 1981-2001
Census Y ear Lower Waitaki Amuri New Zealand

Number % change Number % change Number % change

over five over five over five
years years years

1981 681 n/a 1,071 n/a 3,143310 n/a
1986 714 4.8 1,041 -2.8 3,263280 3.8
1991 762 6.7 951 -8.6 3,373932 3.4
1996 795 4.3 1,008 6 3,618297 7.2
2001 786 -1.1 1,086 7.7 3,737277 3.3

Source Statstics New Zealand



Aqge structure of the usualbesident population

Age structue is an impdant parameter édcausehangs in an gea’s ge streture oer time #ects
demandor infrastructue and scial sevices,in particular education and healthge structures of the
LowerWaitaki, Amuri, andNew Zealand populations, 19812001, wee summased into ge bauls.
Two are usd as indiators ofsocial tiangepeopleaged 0-14 gars (Table 2) and peoplesgigoetween
15 and 64 yaa (Table 3).

Table 2: Percentage of Usually Resident Population 14 yeammder 1981-2001
1981 1986 1991 1996 2001
Lower Waitaki 33 27.7 22.8 23 26
Amuri 30 30.3° 31.4 27.5 27.9
New Zealand 26.9 24.4 23.2 23 22.7

Source Statstics New Zealand

Therehas been a trerfdr both Lower Waitaki and Amuto havehigher proportions of children (14
years& unde) in their populations thanthe nadional averaye over the period between 1981 and 2001
(Table2). Lower Waitaki has also had anreasing poportian of peojpe of woking ag in its
populationover this period, wheredise ratioof peope compising thisage group in Amuri declined
from 66 to 64 per cent (Table 3).

Table 3: Percentage of Usually Resident Population 15-64 years 1981-2001

1981 1986 1991 1996 2001
Lower Waitaki 59.4 64.3 68.6 66.1 65.8
Amuri 66.1 65.6 63.9 64.2 64.1
New Zealand 63.2 65.2 65.5 65.3 65.3

Source Statstics New Zealand

Age structure of farmsrand farm workers

Theageof farmes and fam worke's indicde changes associated witlriggltural production and any
major shiftin landuse, including changes due togation. The age structuresfafmers and farmer
workers occupational groups ofdwer Waitaki, Amuri, and New Z&md, 1981 to 2001, were
summarisedh seveal agebands, ad then th@ercatagef thesdands were consolidated for further
analysis into one major agyroup - farmers andrfa workers under 30ears of age (Table 4)

Table 4: Percentageof Farmers and Fan Workers Ocupation Group under 30 years age
1981-2001
1981 1986 1991 1996 2001
Lower Waitaki 24.5 27.5 30.1 35.9 36.5
Amuri 40 35.6 31.1 29.7 30.8
New Zealand 34.1 31 24.4 24.7 22.2

Source Statstics New Zealand

There were difficules reconcilng the totalUR population of Amuri from Supermap so the
proportions for these the census years were callated usinghe totals fom the age groups, and are
included in Tables 2 and in italics.
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Theproporton of famers andarm wokers unde30 years ohge inLowe Waitaki gadualy increased
from about 25 per cent in 1981 to 37 pent in 2001. From 1991 onwards the proportiofaohers
and fam workes inthis agecate@ry in Lower Waitki was makedly higher than for the countgs
awhole. By ontrast thg@roporton of famers andarm wakers inthisage category Amuri declined
from 40 to 31 per certetwea 1981 an@001, andt was sigificartly higher than the national pattern
overthis entire period. Thufarmers andarm wakers inLowe Waitaki aaxd Amuri ae relaively
younge than their counterparts in the national population.

Dairy famers and farm workers

Changesn the proportion of dairyaifmers and dairfarm workersamongthe occupational group of
farmersandfarm workersndicates the extent to which areas have eithentager opted out of dairy
production. Althoughirrigation allows farmes to intesify theirexisting farming practices, the model
shows further waves of changsyounge farmers replace oldearfmers and convert their properties
to new landuses. Data on the proportion of ddaymers and farrworkers quantifyhis shift in land
use. Data about the proportion of dafsrmes and day farmes inLower Waitaki, Amuri, and New
Zealand, 1981 to 2001, are shown in Table 5.

Table 5: Percentageof Dairy Farmers &Dairy Workers in the Famers andFarm Worlers
Occupation Group 1981-2001
1981 1986 1991 1996 2001
Lower Waitaki 5.7 19.4 39.7 48.7 56.8
Amuri 2.6 9.5 36.3 45.1
New Zealand 24.4 24 23.4 23.5 23.8

Source Statstics New Zealand, usinte relevanbccupational codes for each census

Therapidlyincreasingoroportion of dairydrmers and dairyorkers among the broadercopational
groupof farmers and farm workers in thewer Waitaki (from 6 to 57 per cent) demonstrates thjerma
shift in land use from sheep and beef farmamgl mixed cropping to daing that occured over 20
years. By compaison theswitch to @iry producton in Amur did not gain mometum untilthe ealy
1990s. It is notable that in both areas thewesva period of some 10 to 12ays after the opening of the
irrigation scheme when the major focus wagsrgensifyingexisting forms of production, rather than
switchingto dairying. En yeas afterthe Lower Waitaki irrigtion scheme commenced1974, for
instanceland usedor dailying compised abotiasixth of the total areaThe shift to dairyingjained
paceover the following decade so that1894, a half of the total area was deddtethis form of land
use (Hamilton and Elliot, 1994: 7).

Age structure of the daifarmers and dairworkers occupation group

The community casstudyby McCrostie little et al. (1998a: 6-7) noted thatigation farming in the
areais the domi of youngerpeople. Mring the arly years otthe of the Waitaki Plains irrigation
schemeheseyounger peple, initially from the Noth Otagodown lands, intensifiethe cropping and
grazing practices in the area. ater, dairyfarm families from the Northsland movd in. Ths
conversiorof farm units to dairy @duction was investigated furthiey ecamining @nsus databout
theage structure of daifgrmers and dairyworkers. As dairjarmersand daiy workers lave beome
agrowing propation of thefarmess and &rm wakers acupatonal group n the sudy areasther age
structurehas altered the demographic ideeristics of farmers andrfa workersin general, andlso
influencedthe cultural values angractices of farming itself. Thega structure of dairfarmers and
dairyworkers provides amdicator of the cultural gap betedairyingand other forms of agricultural
production. The databout daly farmes and day workers vere bré&en intoage categorgas for the
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generabccupational group of farmersdfarm workers. The proportion of workainder 30 yarsof

age was selected as the kedicator of bange (Table 6).

Table 6: Percentage of Dairy Farmers Rairy Workers under 30aars of age 1981-2001
1981 1986 1991 1996 2001

Lower Waitaki 58.3 40 50 45.2

Amuri 71.4 42.4 36.6

New Zealand 24.4 31.5 24.3 25.1 21.5

Note: Percetages wee notcakulaed for LowerWaitakiin 1981, ad Amuriin 1981 ad 1986as tke number of dairy
farmers and workers recorded in these aredbese censusegas below ten.
Source Statstics New Zealand

Theproportion of dairydrmers and dainyworkers under 3@ears ofige in the LowdWaitaki areavas
muchhigher than for all daifarmers and workers (e 45 per centf. 22 per cent for NZ in 2001) for
thefour censuses for which there wesufficient data (seable 6). In thé&muri, themajor shif to
dairyingduring the early1990s was also associated with a relatiijn proportion of dairyarmers
andworkers belongingo this ag grop. Manyof them a newomers tahe Amuri area, who Hunt
(1998:6) notes ca advance up the “daing ladder” from shed hand thrdugharemilker to farm
manageior owner. Thus both areas have relayiwelung poptations of dairy femers and workers
who have transformed the pattern of land use.

Highest educational qualifications of the usuadlgident population

The educatioal qualifcations h& by residentsprovide information about the quality of human
resourcesvailable b empbyers in aparticular aea. dbs eaning high incomes dmand skills that
geneally require higher educational qualditons than jobs whicprovide noderateor low in@mes.
Dataabout highest educational qualifications, 1981 to 2f@@iissed on the broad categsétertiary
gualifications and no qualifications (Tables 7 and 8).

Table 7: Percentage of Usually ResidentPopulation aged 15 gars & over withtertiary
gualifications 1981-2001
1981 1986 1991 1996 2001
Lower Waitaki 13.6 23.5 30.7 29.8 24
Amuri 19.2 29.8 34.3 30.3 27.1
New Zealand 19.5 29.2 35.4 32.2 27.7

Source Statstics New Zealand

As Table 7 reveals, the proportions of residein both Lower Waitaki and Amuri with tertiary
gualificationsincreased steadilyntil 1991. Over the last tenams, however, this trend has been
reversedvith decining proportionsof tertiay qualified residatsin both areas being recomat the
lasttwo censuses. The substantial growth in the numbesiafergs of Lower Waitaki andmuri
holding tertiary qualifications ove the first threecensusg maypartly be explaied bythe shift o
dairyingin these areas as thipg/ofproduction generallequires farm operators and magsgo be
highly educated. At the other end of theiedtioral scale there were declines in the@portions of
residems in both areasvho repaoted thg hdd no edeationdqualifications (se Table8). Both areas
hadrelatively hidgher proportions of residents belongitathis categoryhan the national population.
Although dairying reqiires hidnly qualified oper#ors and ranages, it also needs a pool of young
people tgorovide elatively urskilled Iebour formilking and othefarm tags.



Table8:

Percentagef Usually Resident Population ag&8l years& over with noeducational

qualifications 1981-2001

1981 1986 1991 1996 2001
Lower Waitaki 59.1 40 37.5 36.6 31.2
Amuri 40 41.2 35.6 34.3 29.8
New Zealand 44.4 37.1 31.1 32.2 23.7

Source Statstics New Zealand

Employment byndustry of the usuallyesident population

Employment bymajor indstrial setor pravides a pofile of the locheconomy althoudp that prdile
may not entirely be amrae as some p@te work outside their area of residerand other workers
employed in local industriesgigle outside the area. Over the lomgté.e.15to 20 years)ltanges
in employment byndustryindicate how residents ah area have become mordess dependent on
specificindustries for ther employment (Table 9)The proportion ofesidents of Lower Waitaki who
wereemployed outside the primasgctor remained relativetpnstant aaround two-fifthover the 20
yearperiod. Bycontrast a éclining prgortion of Amuri's’ residents held employent outside the
primary sector falling from 49 pe cent in1981 to 4Qper cehin 2001. These tradsindicate that
althoughthe population of LoweWaitakiincreased by5 per cent over 2Cegrs and the population
of Amuri only gew by just over 1 pecent (see Table 1), ast of their residents continue to be
employedn the primarysector. In Amuri, thenajor shift to dairyinghat occurred in the earhp90s
is reflected in the sharp decline from 47 to 36 et an theproportion of residents emplayeutside
the primary setor which occurred between 1991da1996. Thus amrigation schene maynot only
stimulatepopulationgrowth, or arrest rural depdation, but it may also provide ggiteremployment
to anarea, providethe new lad use (. darying) contributes more ondrm jobs tAn existingorms
of agricultural production.

Table 9: Percentage of usual residents employed outside the primary sector
1981 1986 1991 1996 2001
Lower Waitaki 41.3 42.6 44.3 38 40
Amuri 49.4 46.4 46.7 36.2 40.1
New Zealand 87.6 88.3 87.9 84.6 86.4

Source Statistics New Zalard, adjusied forrechssfication ofsecors n 1996

Occupational status of the usualgsident population

The type of ocaupations Bld by residets reveds the divesity of jobs available rad provides
informationaboutthe access théyave to quality jobs with higstatus anbetter tlan aveage inomes.
Longitudinaldata about occ@pions @n indicée whetler resiénts of a area hve impoved thei
economionelfarethrough holding higher status opations. Occupational data for 1981-200é&re
obtainedy mnsolicatingmostof theoccupdional categories into two broad occtipaal groups, high-
statusoccup#ions anddw-statis occuptions, withadjustmets for ctangesn categoriegTable 10).



Table 10: Percentage of residents with high and low status occupations
1981 1986 1991 1996 2001

High L ow High L ow High L ow High L ow High L ow
status status | status | status | status | status | status | status | status | status

Lower Waitaki 6.2 76.5 7.7 79.9 12.8 70.4 13.6 71.4 19.2 70.2
Amuri 9.3 70.3 9 68.7 20.4 67.8 151 67 18.6 69.6
New Zealand 17.7 43.5 19.9 41.5 34.4 37 34.2 33.6 37.4 36

Source Statstics New Zealand

Theproporton of regdents wih high-status ocapationsn Lower Waitakincreaed threfoldbetween
1981and 2001 Table D), whilethe propdion with theseoccupations in Amuri doubled. The shift
towardshigh-satus ocapationsm Lower Waitakwas mub stongeithanthe national trend suggesting
that over this period residents of this area haamed access to higher dityajobs. Although the
proporton of regdents wih low-stdus occuptions inLower Waitaki slowlydeclined over theame
period,the propdion of residentsof Amuri with these laver statis occuptions renained elatively
constanat aroud 70 per ent.

Household incomes

The median ofhouseholdncomes pvides abenchmek to compre leels of eonomic wédfare
betweendifferent area & a particulartime (Table 11). The median household incomesoo¥er
Waitaki and Amuri, 1981-2001, reveal the incomes oWwker Waitaki was higher than théor the
Amuri irrigated aea at dlcensuses except 1981, and from 1991 onwards it was also tigheghe
medianhousehold income for New Zealan@he Amuri irrigated aredby comparison, hadlawer
medianhousehold incom than New £aland in 1986 and 1991, but it rose significadtlying the
1990sto be higher that the national median household income in 2001e fihesgs indicate that
bothLower Waitaki’'s and Amuri irrigted area’siouseholdfiave impoved theai incomes relative to
the rest bthe country, with someof that impovemat due to tk shift to éirying in these ares.

Table 11: Median Household Income ($N281-2001

1981 1986 1991 1996 2001
Lower Waitaki 14,222 18,688 31,059 34,744 43,864
Amuri irrigated ared 15,749 17,584 24,063 34,698 42,001
New Zealand 14,957 23,234 30,910 34,707 39,588

Source Statstics New Zealand

Schooal rollsand other infor mation about schools

Therolls of stools, andjualitatve data bBout schols, aremportant indcators ofsocial tiangen
rural @mmunities Rural shools prowde an imprtant bcus forcommunityactivities, both diectly
associatedavith the school or using the school’s facilities. These activitiegesndnaintainsocial
networksand susta communiy vitality. Data &out the olls of sclools wereobtaned fran the
Ministry of Educéion (Table 12) awl other ifiormation from @mmunitystudiesby Houdnton (1980)
andthe commuity case stdy. These stiies indiated day farmes and fam workes moving n with
younge families, making the school rolls “bottoneavy” with large junior classes. Hilderthorpe’s
closuresuggsts schodarenot always closed bause of declining rolls as the Ministif/Education

The setlemens of Culveeden aad Rotheham ae exclude.
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hasa policyto consolilate rual schoad. Althoudp the roll d the Amur Area Stiool hasncreased
from 263 to 303 ppils betveen 1991and 2001the roll d the Rotheham Schol has flictuated
betweer21 and 32 ppils. Dary farmes and theiworkes inthe Amuri area are motéely to have
young children than the traditonal pasoral caunterpats (Hunf 1998: 34) and tls has helped
maintain he viabilty of the two bcal schols.

Table 12: School rdks at 1 July1991-200Q ( two ar intevals) -Lower Witaki andAmuri
School 1991 1993 1995 1997 1999 2001
Pamkaio (Lower Waitaki) 75 56 73 87 98 116
Hilderthompe (1) 19 28 35 38

(Lower Waitaki)

Amuri Area Stiool 263 234 262 309 313 303
Rotherhan (Amuri) 21 30 32 27 31 23

Source Ministly of Educaton
Notes (1) Closel afer 1998.

Community organisations and supporivsses

Thevarietyand numbeof community organisations and support services provide mé&tionabout
the vitalty of communiy life. Over a period of at least teaays theyften reflect the sociahange
thathas occurred inaral community. Evidender theWaitaki Plains (Hamilton and Elliot, 1994: 7)
andthe Amuri (Hunt, 1998: 34) indicates the influx of da@yming families d@krsthe degree and
patternof partigpation in @mmunityactivities.

Dataon the numbers of community argisations irthe Lower Waitaki areand Amurshow thee is
awide variety osupport servicesndorganisations. Most of those organisationdased in the larger
settlematsnearby. There are numerous commuratganisationbased in the Lower Waitaki iraged
areaitself, several at Papakaio whénere is a large multi-facilityentre with daeatedwimming ol,
squasicourts ad golf @wurse. Hmilton am Elliot (1994: 7) no¢ the estblishmen of this muti-
facility centrewas the atcomeof renewed confidenda the community and the aral of “younger
families associated with the irrigation developmemttthough thecommunity is more affluent than
it wasbefore irrigation was introduced, both thedlbchurch and the CounttWomen'’s Institute have
closed.

TheAmuriirrigated area, with the settlement€ofverden an®otherham, also has a range of support
servicesand organisations. Thewlude a serviceentre of thédurunui Dstrict Cowncil, a @mmunity
healthcentre, Plunket Clinic rooms, St Johns Ambulance, policehfigade a community librarya
book discussia group local banches bthe RSA ad CWI, five gorts dubs (golf, netball, rugby,
tennis and indoor bowls) and four churches JB001).

Accouns of community orgnisationdased on secondasgurces provide little understanding of the
economi@ndsocial changes that have transformecttreyda lives of people in these twoeas since
1980. The case studies showed communitiedergoing irrigtion developmeninder@ consideable
sodal changeas the‘old’ families move outand treir place is &ken ly ‘new’ families, creéing a
difficult period of sociathange.In the lower Waitaki, social divisions grew between the old and the
newfamilies, especially ith the entrancef the first dairfamilies from outside. Within the traditional
socialcontext, dairying wanota “highly rated occupati on” and sccial dysunctionwas caused by alack

of understanding of the work patterns of diféerent group®f farmers. While the averagge of the
communitymay be gunger, an expectatiooyth and enthusiasm will meanmmunityinvolvement
maynot be fulfilled. The daily ggern of dairyffarmwork, and the transient nature of much d&anyn
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work, maymean some families take little part in the commuciyisingriction with more established
communitymembersHere thdeadeship roleof thosdamilieswho reméan, changng ther ownskills
baseandupgrading their existing production to efi@ely utilise irrigdion, is critical. Theyhelp both
to vali date the nrew land use and maintain some sense o stabili ty in the community.

I mpacts associated with capital works and operational activities

While the main focus of this paper is on social impacts of land use ehdr@gcomparativeases
identify other factors to considesuch a the impats of contructing resereirs and anals on st
communities, visual impacts, changes in water quahtyimpacts on water based reticea

Constructionmpacts - construction of works such as dams andscareates phsical impacts such
asnoise, heavyraffic movements andust (remembering the environment will be inhéyedry) and
thesempacts have social consequences incluslirgss for nearbysidents. Construction is alge@ly

to interfere with farm manageent practices such as stock rmment. Workers for the major
constructionadivity will probably have tocome to a rural areacim a wide labour market, and be
housed and integrated with the commufatya period of time.

Impacts arising dm structures such as reservoirs anthtsaafter construction - these include visual
impactsye-routing of highway, and physical riska the moe unlikel eventof an eathworks failing.

In New Zaland, vith high engineing standards, ttis riskis acute in the mindsf residents adjacent
to any new da following the partial collapse of the new iatgon dam on the Opihi river.

Abstractionof water - withdrawal of surf@owvater creates potential cbeis with otherusersover the
useof water resources, with reationalusers dected in particular. While new stomgreas and
canalshave some potential use for recreation thawes areisually limited bywidely varyng water
levels,low levek in the diest times bthe year, ad operéional restrictiors. Ground and surfaceater
abstraction also potentially impact on dowrstneisers such as groundwater iatign and urban or
industrid water sipplies.

Changesn drainage - irrigation infiltration cerecharge aqefrsand paentially alter drainagepatterns
downstram.

Pollutionof surface and gound wéer byintensiveagriallture - 8 amajor indirectonsequence of new
forms of land use through irrigation. Bause of the high capital costs afigation, plushigh
operationatosts, farmers are inevitaldyawn to higheyielding crops, oft& requiing higher inpus
of fertiliser andbther clemicals.Dairying alscadds caosiderdle animawaste ito the system, raising
concems about both ground and suface water quality.

Infrastructureehanges such as transpssociated with intensified productiogiairyng is anexample

whereheavy trasport loads are createath daily tankemovements to farms. Small rural roads and
bridges are often simply not built with such use in mind.
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Disadvantaged groups

Somegroups in the irrigation area mhg disadvamriged by the propsed irrigation scleme, andts
operation. Possibé effects on thir welfare incude:

. the loss of amenity values fareaby resdents who have chosen to live in a rural amea f
lifestyle resons

. smallbusiness operators whose turnovety be educed byonstruction workterouting of a
highway, o the podion of canals

. farmsand households that rieto ke relocated because iofindation by a reseoir or other
work.

The theme of compensation is directiglated to those groups of people identified as being
disadvantagely the proposed igation schemeTheres aconcern that compensation measures not
onlyaddress issues concernthg marlt valueof a prgertybut alsaecognise that other factors, such
aschangs in lifestyle, disryption tofuture pans, ad effeds on amenity values have be addressed.

Application of the framework

Irrigation, associated on-farm technologyd land-us changédoring new farming routines and vkor
patterrs,ownersip chan@s, demogphic ©irangs and conmunitychan@s. There & flow-on effects
for farming and rur& service provides, contratorsand smallbusiness @ople, ad commurty
organsations. Construction and operation af irrigation project also has the potential to cduise
physical efects wth social onsequeces.

The framework in this paper is intended to provideuagto scoping SIAfor an irigation projed,
espeally for cansiderirg the coerag of the SA and idetifying the elevantvariabes. While
propon@ts argue irigation projects will bring economic and social bétsefthe social-impact
frameworkutilises a broader analg, as thdasisfor ongoing social monitoring, te participation
of interested and affected pas, and management of charfgom a community pepective.

Key social tangs this papehas idetified for irrigation andassocited landuse chages ag:

. Growthin rural ppulationas farmsconvet to dairyng. Ths trend wa particulaty evident
during the first 15-20@aars after the schemes commnezhoperation.

. Higherproportionsof people 14/ears and nder, ad peoplef working agg15-64 yars)with
flow-on dfects o school olls.

. Changedhge stcture 6 farmeas and fam workes as fans conve to daiy production wth
a gradual increase in theoportion of farmers and farm womseunder 30 yars of age.

. Growth in the proportion of day farmers and workers in the faers and farm workers
occupation group as farms conver dairy prodution.

. A higher proportion oflairy farmers dary and worlers urder 30years of ag¢han the national
pattern of this occupation group.

. An increased mportian of restlents withtertiay qualifications due @ the arval of highly
gualified operators and managers ofrgdarms, while the proportion of residentvith no
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educationafualifications may follow natiwal trends aslairyingalso requires a pool obyng
people to provide relativelynskilled labour.

. Maintenanc®fthe proportion of residents empéain the primary sedor as dairyingnd other
morelabour intensive forms of primapyoduction sulcasspecialisedropping and horticulture
provide enployment.

. An increase in the proportion of residents withh@r sétus occupations with the arrival of
highly qualified operadrs and maages of daiy farms.

. An increaed propdion of residentsvith full-time jobs due to the risindemand for labour on
dairy fams - could be offset bgn increase in horticultural production.

. An improvement inmedian household income relative to the rest of the cowastrihe
convergon to daiy production poceed.

Themodel of land use and soc&lange appearshost for the comparative case arebthe Waitaki
Plainsand Amuri, however, use of the information to supaial assessment and decisions about
future irrigation projeds elsewhere in New Zealand, or internationdl y, should be made with caution.
Observations to note are:

. Thesocial ad econmic condiions,including popul&ion trend, when the comparative cases
beganoperationrmay be vastlyifferent from those existing when new iatgn schemes are
being investigated.

. The patternof preirrigation land $ein the comparative casegy be diffeent to those in any
new areas of irrigation.

. Theprimary newanduse, dairyingn both these cases, has distinct farmirgjesy and social
featues.

Any SIA that tries 6 quantif predictiors of socihchang based o the resarch ould be baed on

dubious premises. Descriptive sammns ¢ change will be more robust, and theperiences
doaumentedin this paper can contribute to a broad discussion of daplig and social trels

expecteds a raglt of a nev irrigation prgect.

Furthermoresocial impacts will vargver the life cgle of anysingle irrigatiorproject, from plannirg,
through corstruction andoperatbn. While poponensg argudrrigation projests will biing ecaomic
and social beefits, the socikimpact famewok utilisesa broade analgis of beefits andcosts.
Ongoingsocial monitoring is thereforequired, with active participation of interested anfieted
parties, and management of chafigm a communitperspective.

In conclusion, the data from this research wamg that the introduction of irrigation into farming
sydems can ceate dstinct social impacts through changeddanew farming sstems, wider
demogaphicand commnity changs,and social consequenagdio-physicd impacts. The findings
from these comparative cases can bel ueebuild professioracapadty through development of a
concepual framework br ex anteSIA of irrigation progcts.
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