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PPiEFACE. 

ThroL:.ghout Nm, Zeal and Cou.nty Councils ar e endeav o lll'ing t o fulfil 

va,1' i'.JUf: designated l'unc tions \, ithout i ::rpos ing an incroas ing r a te burde n on the ir 

rat0pe.yers . Rising cc,sts of' county opor::,tion have confront ed a n umbe r of 

cc.,unty c c,uncils wit:, r>:rospects (' f rcJclLJ.ccd oxponditure on deve l opment , r ate 

c ount,:.r oper ,1t l.cns sc th2t availabl o :nonc,y gor.is furth e r , The l ast a lt e r ation 

h2.s cft en t al,:8n tl:::e fc:::,1 cf 2.:1 ?/,12.l ga'Dat ion between c c, unties . 

In the :,Ianmn:.tu ,-T•J'..'. t:·,o c ountios of Kairanga9 Kiwitoa1 Manawatu1 

Or oua and Pohangins, LE1C::.or ·c ::,olc an i nvo ntigatio n of the desirability of ar,1al ga111,~ 

J..,.n indepct:..:knt invostiga+.j_,, n was recor:i':'lended as a s 1.1i t 2.b l e thes i s t opic 

bJ Mr ::,G.R. S9.1rnd.ors of the Go ocr:1phy D(Tt1:rt'.:'.lent, Massey Univer s ity. Af t e r a 

~r0 lirnj_nar.y st udy c:f tbJ ccunty invostig,itir n i t was dec i ded to exe}nine i n 

dotail asp0ct s that woul d not be coverod by the c ounties . 

Only 3, f ew s·cucli c>s k:tvo so f~1r been carried out on examp l es of c ounty 

Those wor·G c o:n;;:,ar c.,tivo and doscriptivG studi es tha t f a iled to 

pr ovide factu.al evido :-,ce e ither fo1· or agains t a'Il a. l ga'.Ilation . It was 1 tho r e f cro, 

nGc assary to find 2 n approach thRt ~ould assist the c 0rnp il3t i on of analytical 

evidc-e nce about a.ny proposed 2u a l gar:1ation. 

Systems analysis ~es adopted as the broad probl em solvi ng me t hod . 

'I1h i s approach r oquires a. stor by step analysis of the c e ntra l problem , that of 

the desirability of co Lmty arn a.J.ga!Ilation . Boc a~so of the absence of any 

s ysto:ns study of go·,r,J rnr:,ent oper2.ti ons in Nev1 Zoal and 9 i t was nec essar y t o 

out line i n detail the 1 systo:n ' befor e any attempt was made to solve the p r oblo!:! . 

Tho a1, proach of systu ;.is analys i s c ould be appl ied t o any l e vel of gove rnment 

o r t o 2.ny ot h6r govorm1ent proble'Yl , The associatert t echniques used in the 

thes i s arc s ome exa:np l os of analytic nl tochni q_ues tha t can be r eadily used 

with in a syste!l1s fr a..raewor k , 

Attention is also f ocused on the r esults of seve r a l controlled or 

si:nul a t od aspects of a'llalga'.nations . 1rhese a r e treated. as system changes . 



Cha ngos in ric.: rfc.:rr:iancn ci.rc: 'IlOusur nd in t cr !lls of al t or a tions in effic iency and 

offcct:i.vencss of c ounty cpc r ati .~,ns, 

Tl,c a:.::tcmt cf the stud.y, particularly the simulation of am.:i.lga'.:latod 

c ounty opc.,r;_d;j . n, ~vs boon lbitcd by the c\.110unt c,f infor11ati0n available . 

As the counties nr c preoccupi(;d 2t ;:irosont ,,i th auditing ,rnd f inanci::.l pro­

cedures th ... :..•c h .,s b.Jon 1 i t tle r:'Jc0:rding of' infcr'lla.ticn about othe r aspects of 

thoir out p~t or 0Pr t . I n tl10 t l1:.'J is s~~cati ·ns hc..vc brcn 'Jade cf possiblo 

t 0pics 1:1or thy of furth,:;r r ct·cr>r ch end sor:10 0f the i nf0rr:1:1t i on r cqui:::-e11Ernts e ... •vl 

proccdur os ncccs:::;o.ry b,::: fo:.:-:, .1orc d8tc.ilod s t udi es of c ount y amal 5a11aticn c an 

be undortakc.n . 
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CHAPTER ONE . 

INTRODUCTION. 

Local government in New Zealand has been characterised by many 

attempts at reform. The i mpe tus to cha nge has re sted on t wo broad bas es. 

Firstly, there has been dissati sf action with the role of loc al government in 

the political framework. Secondly 9 cons i derable attention has been focused 

on the viability of loc al government uni ts, particularly the territorial unit, 

the county. So far no maj or changes have bsen made to the constitutional 

basis of any gover nment in New Zealand. However, various attempts have 

been made to i mprove the usefulne ss and effectiveness of local authorit ies . 

An early response to this waf; the establ i shment of a large .. number of ad hoe 

local bodies . These we r e ai med at reduci ng the amount of work undertaken by 

the counties and introducing uniformity into the administration of legis l ation. 

Since the Second Wor ld Viar a gr adual trend towar ds county o.rna l gamation 

has been taking pl ace. Count y amalgamations tha t have occurred to date are 
·~ .,. ·,· 

be tv,ieen countie s only, and have not i nc l uded tb..e me r ging into a county of 

other loc al authorities carry i ng out different func tions . 

Co unty amal gamation i s often seen as one answer to the long term 

income reducing effect of rur al depopulation. At the same time the reduction 

i n the proportion of national i ncome generat ed by the rural sector of the 

economy has made county councillors acut e ly conscious of the seemingly inevi t-

able rises in capital and mainte nance costs of county operations. A r eluctance 

to increase r ate s to meet ri ses in costs is often accompanied by reductions in 

capital development and maintenance work and greater demands for more external 

or subsidy sources of income. In an effort to counter the apparent 'economic' 

plight of county local government, attempts have been made to improve the 

efficiency and effectiveness of local govertment. 

The National Roads Board (N.R.B.) supported for a ime county amalgam­

ation in areas where larger county units were expected to increase the rate of 

reading development. The active encouragement of the amalgamation of Ohura 

and Taumarunui County in 1956 is one example. 
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Various Local Government Commissions were established by central 

government to reorganise local government units so that local government could 

economically meet demanus maw,:1 of it. Some of the arguments advanced in s uppor·~ 

of amalgamation as a solution to local government problems are outlined bel ow. 

The maintenance of one administrative centre rather than a number of smal l er 

centres would give rise t o economies particularly f rom r ed~ced·ove~head costs . 

Engineering costs could be r educed through economi es of scale and pl ant used ~ore 

efficie ntly. St aff and county councillor s could al so be used more effic i e ntly. 

Town planning in united di stricts could be ad~i nis t er ed mor e unifo!"llly . A r ed­

uction in the number of l ocal authoritie s i n any ar ea would r esult in l ess 

competition for the r aising of loan moni es. Ther e could be a r eduction in the 

number of central government services r equired such as auditing of local authorit J 

account s and t he prepar ation of valuat i on rolls by the Valuat i on Department. 

I n some instances amalgamation pr oposals have developed i n r esponse 

to l ocal st i muli. The Mastert on-Castle Point County amal gamation i n 1958 and 

the Cook.-Uawa County amal ga~ation in 1964 were the r esul t of the joint di scuss­

i ons between the County Councils. 

With the advent of the 1967 Local Government Commission and its wider 

power s, many counties decided t o precede the Commi ssinn 's i nvestigation and see 

how t hey measured up t o the r equirements of the Local Goverl'l!D.ent Coramiss i on. 

The five counties, Kairanga, Kiwitea, Manawatu, Oroua and Pohangina (see Figure 

I) wer e quick to r espond to the poss·ibili ty of the Commi s sion r eor ganising 

l ocal government in their ar ea. A five county investigation committee was set 

up in 1968 to investigate many aspects of an amal gamation be tween the c ounties 

concerned. 

In New Zealand pre-amalgamation investigations have to dat e been 

characterised by: 

(a. examples of f act which have not been analysed or ar e very difficult 

to analyse as evidence e ither for or against a.r:ialgamation, 

(b. a large nll!Ilber of subjective reasons supporting or negating an amal­

gamation proposal that ar e offered as "accepted fact 11 despite absence 

of empirical evidence , 
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3. 

(c. an al ~ost t otal absence of any probl em solving methodology, and 

(d. '.Ilinimal assessment of effected amal gamations . 

Recent amal ga'.Ilat i ons i n New Zeal and have been c arried out either on t hc­

r oc om'.Ilendation of the then curr ent Local Gover nment Commission or by poll i n t he 

counties concerned. I n keepi ri.g wi th stat utory r equirement s , the Loc al Gover rn10nt 

Co'.Ilmissi on dr e-v,s up 2. final scheme report and pr oposal. I t s primary c once r n in 

such documents :is not to offer o·,idonce of any kind, but r ather to r ecord t he 

necessary detai l s about ·:;he proposed non county or counties . Ther ef or e , evideneo 

f or and ag2. i nst a proposal often re'.Ilai ns in t he minutes of county council meet ingc 

and i s not easily 2ccessibl e or publ icised i n de t ai l . 

series of i ndependent pre- a.'llalgamation i nvestigations. 

This has r esulted i n a 

Where an object i ve approach has been used as i n the Wellingt on Loca l 

_Gove r nment Ar ea Sche~.9 1969 ar.:l. t he Aclal gamat i on of Me.st erton and Castlepoint_ 

Count i es9 19649 the anal ysi.s has r·are l y been conc l usive . Mos t investigations in 

New Zealand h~ve dw0lt upon problems that could be encount er ed aft er amal gamat_ 

and nre char acter i sed by compar at ive tabulat ion of gener al i nfor nation on each 

county invclved in the discuss i on. 

Local Government r eforms of Englcnd and Wales show a s i ~ilar patte r n 

though these have been concer ned with counties of lar ger s i ze and wider func ti0ns , 

The participating Engl i sh count ies i nvol ved i n t he firs t two ar ea alter ations 

i n 1964 carried out documentary s t udies of t he exis ting county areas. No attentici1 

has been given t o simul ating r eor ganisation bef or e amalgamation. However, attenti0r. 

has been f ocused in other directions . The Institute of Local Government Studi es 1 

Univer s ity of Bi ~'!Il i ngham 1 has under taken a r esearch pr oj ect entitled The Process 

of Local AuthorJ:..tL_Amal gamAtion. The field of inter est i s the ad~inistrative 

problems of amal ga!llati on and the r e sponse of members and officers in t he new 

authorities. It i s not specif ically concerned with mor e efficient or effective 

l oca l government or the spatial r e l ationships of l ocal authorities. 

The approach in this thesi s differs consider ably fr om pr evious amalgam­

ation studies . The tt. es i s investigates the contention tha t amal gamation would 

l ead t o more effic ient and effective local governme nt •. To come t o some conclus-
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ions about efficiency and effectiveness in a l ocal government context it is 

necessary to use a framework in whic h possible changes from amalgamation could 

be studied. Systems analysis was adopt ed as the Wa:/ of exploring the study 

problem. A number of c ounty operations are studied in t e rms of the criteria of 

improvement 1 ' e fficiency and effectiveness' . A.t:nalgamation is treated as one 

poss ible solutinn to i mprove efficiency and effect iveness. To assess the worth 

of amalgamation probable amalga::nat ion conditions are compared agains t existing 

county conditions. This r eq uires annlysis of information ;,.bout county ope r ation, 

The study is limited by tho amount of information collected by the counties on 

their opera.tion. 
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CH_i\PTER TWO. 

AN OUTLlNE OF SYSTDdS ANALYSIS IN GOVERNMENT. 

"A model i s a simplified structuring of r eality which presents s upposedJ :J 

s i gnificant f eatures or r elationships in a generalised form." (Chorley and 

Haggett, 1967, 22). The structuring of l ocal government oper ations into a syste~ 

provides one means of transl ating local governme nt act ivity into u framewor k 

a!llenabl e to anal ysis by a problem solving ~ethol ogy. The abstraction into a 

oodel can be achieved by discar ding large a~ounts of available infor~ation. This 

infor~ation, al though discarded in order to construct the model, re~ains available 

for use either as data to test the model of the r eal world or to e l aborate the 

initial ~odel . Succeeding description and analys i s i s aimed a t utilis i ng as ~uch 

infor~ation as i s necessary to find a solution to t he problem under consideration. 

The amal gamation problem orientation is futurist ic and this r equires a s tep by 

step procedure to represent adequately pr esent and expect ed pat t erns. It i s 

then possibl e to make t ent ative suggest i ons about the future . The validity of any 

suggestion i s always open to debate, particubrly if :node l s used i ncorporate onl ~ 

a small amount of informat ion,or if tho activity under study has complicated or 

conflicting objectives . 

Local government throughout New Zeal and i s exercised by a nll!!lbe r of local 

authorities constituted under various Acts of Parlia~ent. These Acts provide for 

the creation of districts over which the loc al authorities exercise jurisdiction. 

Dif f er ent types of districts ar e di s tinguishable, each type being identified with 

a specific function or group of functions. The total area of New Zealand (except 

for certain small i s l ands which ar e not included in the boundaries of adjacent 

counties) i s divided into geogr aphic counties. In all except one, Fiord, the 

Counties Act i s fully operative. Often within the geogr aphic county ar e cities, 

boroughs and independent town districts. Supe rimposed on this basic subdivision 

ar e overlapping districts which may be divided into two broad classes: 

(a. districts formed from parts and groups of counties, e.g. road districts. 

(b. those composed of a group of adjacent districts of other tYPes united for 

a colJl!!lon purpose, e . g. e l ectric power districts. 
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Those constituted for a single purpose are termed ad hoe local authorities . 

The discussion in this thesis will be confined mainly to the local gove~;: · 

ment unit, the county . 

Each county C 
1 •. • ' C X 

In the North Island ther e ar e C:: (c
1

, c
2

, ••• , Cx)countie.:.. 

car ries out a number of activities and functions. The 

expenditure of ~oney on the jth activity or function, Ej, can be defined ass 

E. of (X, K) wher e X is a set of independent variables which ~ight include 
J 

x
1 

= popul ation, x
2 

= political system, x3 = t ot al r oad miles, • • • , Xn; 

the sum of under standi ng or knowl edge about the activit ies and functions . 

and K is 

These 

variables are important in any study of county amalgamation. An i nvestigation of 

any casual r el ationship between E and X wculd provi de information about the oper­

ation of county l ocal gover nment in the North I sland of New Zealand. 

County boundary alterati)n can t ake many forms . So~e of the mor e i m­

portant types of alter ations ar e covered by the terms amal gamation, consolidation -

me r ger and union. The t Gr.n ~ost frequently used in both pr ess and acade~ic pub-

lications is county amalgamation. Amal ga~ation may be defined as: "The combin-

ati on and/or regrouping of l ocal goverrunent unit s ". Amalgamation requires thP 

r emoval of the boundaries of for~er county units, the mergi ng of the activities 

carried out by each former unit and the establishment of a new l oc al body. The 

nU!Jber of counties is r educed but the activities and functions are not necessarily 

alter ed in this manner. Instead, the activities for~erly carried out are usually 

maintained, a f ew ar e di scontinued and a nu:nbcr ar e included for t he f irst t ime. 

Thus one key point t o amal gamation i s the r eplaceme nt say of two counties by one 

county carrying out the functions for~erly administer ed separ at e ly by the two f or~Jr 

counties . 

The Systems Approach t o the County Amalgamation Proble~. 

Local authorities use and absorb goods and services produced in the 

economy. The productive gain from such activity i s usually easy to recognise but 

difficult to measure. The c ounties are vest ed with many functions, the ~os t 

i mportant of which are probably the r egulatory function and r oad construction and 

maint enance . To get as much from r esources allocated to these activities is a 

matter of impor t ance . One possible w~ to achi eve this i s the use of systems 
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analys i s in gover nment (Horvath, 1966; McKean, 1958; Hitch and McKean, 1960; 

Novick, 1965). Systems analysis provides a problem solving methodol ogy ~\f:ttable f.-:,~· 

application to the county amalga~ation problem. 

Hall and Fag1m, 1956, 18, have defined a system as "·., a set of objects 

together Vlith relationships between the obj0cts and their attributes" . Using the 

ter~inclogy of Von Bertalanffy, 1950, 1951 9 1962, it i s possible to recognise in 

general two separate systematic frameworks for the observation of social pheno~ona. 

These ar c closed and open syste~s . Both ar c bnsed on the concept of an energy 

input 

syste:i. 

output system in v,hich the energic return fr o!:l the output r eacti vates the 

Goverrwent as a function s2..tisfies the properties of open systoc1s in tha ·~ 

the input and the conversion of output into further ener gic output consists of 

transcctions between govcrtl'.llent and its cnviron::nent. Those usually take place il! 

the form of services, perfor~ance of r egul a t or y functions and growth sti~ulnting 

activity . The characteristics of an open sys t ea 'trc listed below and ar e conpilo,i 

from Von Bortalanffy and Chorley, 19639 

the steady state is ac: ieved by self r o&ulation 

energy supply is needed for the ~aintenance and preservation of the system 

an input is transfor.Jod by work into an output 

negative entr0py or free energy can be imported 

the systc~ i s capable of behaving equifinally, 

The study of self-regulat ory open systoCTs explor es the ways in which so~e output ot 

a dyna~ic systeo can be ~aintained in a steady state, in the face of disrupting 

external for ces. The ~ost general answer to this question is that the system must 

somehow be supplied with infor~ation about the disrupting forces so that it ~ay be 

used to offset their effect, A co~oon way of supplying this is by means of a feed-

back of infor::iatic;.n on the deviations of the output from equilibrill'.Il. The avail­

ability of the inforoation causes t he equilibrium to be r estored in so~c appropr i ate 

~anncr . It shoul d be r emember ed that any system is best understood in t erms of 

its intended use 9 the goals and purposes for which it was contrived. A state~ent 

of system goal s, objectives, values and measures of effectiveness, together with a 

few aajor constraints, allow the analyst to approach the controlling str ucture of 
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the system at the outset . This f~r<::1 of higher-order sir:iplification recD!tlme nded by 

Van Court Hare, 1967, 161, ~akes it easi er to study the systeCT potential f or 

i:npr0ve:ient, gr owth, change awl opti<::1isati r:n. 

The c n~plexity of syste~s analysis as a r asearch technique has been w0J ) 

sur:mar i sed by Wildavsky, 1966, 299 . 

"the l ess that is kno"m about objoctives, the :iore they cnnfl ict , 

the l a1·gcr the nu.-:ibor of el e'.:lonts t o be considerod, the -aor c unccrtai r.. 

tho onviron:::cm, the ::1oro likely it is that the work ,'lill bo cal l ed 

a syste~s ana lys is • ••. Syster:is analys i s buil ds ~odol s that 

abstr act fro~ r eality but represent the crucial relationship. 

Tho syste'.:ls analyst first docidcs what questi rns c.r e r olevant to 

his e nquiry, selects cortain quantifiabl e factors, cuts down the 

list of factors to be dealt with by aggregation and by elic1inating 

(hopefully) l oss i :iportant ones, a nc then GiYes then quantifiable 

rele.t i onships r:i th one r.i.nothcr within the systor:i he has chosen for 

analysis. But crucial varie.b l es oay not be quantifiabl e . I f they 

c:i.n be reduced to nu::!bers, ther e ~1ay be no 'lla th8:aatical funct i on 

thnt can express tho derived relationship . More i~portnnt, ther e 

r::iay be no single crite r ion for judging r esults a-:;i0ng ccnflicting 

objectives . Most i !:!portant, the ori6inal objectives, if any 9 ':Jay 

not r:1.ake sc nse 11 • 

The operation of the syst er.i and the ci.ttc~Jptod fulf il:.:ient of the objo~i---· 

ives can be aided by r;ieasures of perfor:7lance . In a s ic:1ple fori:i, ::ieasures of 

perforoance or criteria can be r educed to two e l e~ents. These ar e effic ie ncy anLi 

effecti venoss. '11he usefulness, implo~.1entation and assess;nent of tho criteria 

depends largely on the 03phasis given to each criteri0n, In investiG,o: ting chanGO 

in counties criteria i mpose a consistency in e valuation of the change , 

The following definitions of efficiency and eff ectiveness frE>Gl the~~~ ;~ 

of the criteriar 

Efficie ncy: efficiency has at l east two different illeanings. 

(a, Technical effic i ency, which can have one of three meanings: 

(i) So~ething i s efficie nt if it i s adequat e to meet all the de::iands 

made on it. One t est of the efficie ncy of a county i s whether L 

can s upply the rate of sealing r equired in the county. 
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(ii) Efficie ncy can be asses sed with r eference to some quantitative 

s t andard of perfor~2nco. The efficiency of a county road surfac e 

could be the r at e of s urface disintegration. 

( iii) Efficiency can :::iean doing the job in the cheapes t possible way . 

Thi s '.J.eaning of technical effici ency r equires sme el abor ation. 

The effi c i ency of any activity i s the a:no unt of output units 

produced fr om onG unit of input or the amount of i nput unit s 

r eq uirod. to produce one unit of output. If offic i ency i s '.:leasL1red 

in t er ms of dol l ars and cents then an increase in effici ency Day 

be defined as e ither an increase in output per unit c ost, or as a 

r eduction in cost po r unit out put. 

(b. The sec ond definition of effici ency i s derived fro:::i t wo further concepts . 

Thoso are s carcity of r esources and opportunity c ost. Spe i ght ( 1962 9 4) 

states "an ec onot:1 ic sys t e'.Il i s ec ono'.J. ic al ly efficie nt insofar as it i s 

t echnically efficie nt, and insof ar as it succeeds in r ationing out i ts 

scarce r eso urces , and the s c arc e produc t s of these r eso urces , in tho '.J.cs 

desirab l e wey 11 , ("Most des ir able 11 is a question-begging phr ase . 

Econo11 i sts often use utility and c onsumer sat i s f action, equat ed with 

production comb i nations as tho t est. For exampl e , see McKean, 1958, 

129-131.) 

Underlying each oe aning of t echnical efficiency i s the unifying c onc ept of e ner gy 

loss through input transformation or work, Strictly speakinb, then, any activity 

i s c arried out at a l evel of efficiency l os s than 1·00 per cent effici ent. Two 

i mportant long term outcomes of s urpluses generated by increased efficie ncy ar e 

growth and c ontrol over the environment. (Katz and Kahn, 1966, 137-1 42). Further 9 

Ackoff 9 1958, 218, draws att ention to the need to include the r e levant time period 

and e nvironment when designating efficie ncy. 

Effectiveness g since people and activity are very close ly linked 9 i t 

becomes important to isolate the effect of any activity upon people. The effect­

iveness of an activity must be defined relatively. A simple definition such as 
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"doing the job better" has connotations of quality, In f act, effectiveness s t ands 

as a qualitative '11.0asure of an activity in t or'lls of the purpose for which the 

activity is carried out. It r epr ese nts an exte nsion of the c oncept of efficicnc,r, 

and as s uch :nay be c ons idered i n t wo f or !:ls 

( a . a qualitative :neasure of effic i ency 

(b. as a measure of any whol e oper at i on. In this for m, t hen, efficiency 

measures ar c applied to parts of any oper ation or sys t em. 

Any c;ivon l evel of e f fec t iveness hc.s an assoc i-itod cos t . An increase in effec t ive ... 

ness r::iay be achi eved without any increase i n cost. Wi th successive increases i n 

eff ectiveness t he r e ~ill event ually be a rise in cost . Gener ally a critical cost 

l eve l li~i ts inc r eases i n ef fectiveness, 

The sys t em of l oca l govor n~ent in Now Zeel and i s under 6oi ng consider ab l e 

s tructural modification br ou1~h t about by 1. need to bring cl oser t oget he r the 

p~tt crn of govor m1ent and '.::lan ' s act i vi t y i n the countr y. To enable th i s sys t em t ~ 

f unc t ion effectivel y in t he f ace of struct ural or other change, 0over nme nt needs to 

under s t 2nd the i nterr e l at ionships of diffe r e nt ~arts of t he system, hopefully t o 

the point wher e i t is poss ible t o pr edi c t t he effects on any part of the system 0r 

changes made in ot he r pouts . 

Like :nost social s~rstc1s, t he local gover nment systes has evolved throusJ, 

a series of t r ie.l and error !:lodificati~ns r ather than by deliber ate desi gn, The 

research needed to i dent ify and '11.easure all of the par amet e r s t hat af fec t its oper-

ati0n could be a ver y t i ~e consu~i OG t ask, An exac t mathematical model i s t hor efore 

out of the question for any shor t t erm solution t o the pr oblem , A crude s i mulat ion 

could be a ·~ t ompt ed by tryi ng t o identify the maj or inter actions and then, f or 

exa~pl e , formulating a decis i on :natrix, Howev_;er, bef or e any quenti t ative s imuJ. '.:.~ 

can be camried cut it i s necessary t o decide what ar e to be used as measures of 

efficiency and effective ness. 

Of partic ul ar i nt er est t o the ceogr apher ar e the influence and i mportance 

of spatial aspects of the county sys tem. These are derived from man ' s creati on and 

use of environments , and r e l ationships within these. The organisation of phenomena, 

under mos t circums t ances, assU!Iles a spatial pe r spocti ve and di~e ns i on, Spatial 
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attributes that are of major i'Ilportance to geographers have been reduced to thr ee 

Nystuen , 1963, 384. They are direction or orie ntation, dis tance, and connec t ion 

These aspects underlie many aspects of the county system 

Nystuen goes furthor and aggregc::tes common geographical 

or relative position. 

and its operation. 

problems into a group of t ensions , namely "a dime ns i onQ.l tension be tween point, 

lino and are 0 t activities; a timo- space t e ns ion in CLlrr e nt activi t i ::::s; or a t en­

sion b8 tv10cn present 2ct ivitios c1nd past facilities and ins tit ut ions ll . (Nystuen, 

384) . ·rho 9.bove t ensions assi s t in the unders t a nding of gover nment spatial 

organisation and th8 operation of the l and based county sy stem. 

Somo Studies of Government Spatial Organisation. 

A v1ide varie ty of approaches have been used in attempti~ to und3rs tand 

the functional workings of gove rnment . A number of tho techni~ues could be 

usefully introducod into an amal gamation study. So!7le appear to yie ld very use-

ful r osul ts but cannot be pract i cally att Grnptod in this study . The choice of 

a sy s t ems approach means any technique may be considered in at t :Ynpting problem 

solution. Ther efore, tho following discu.3sion includes co'.!1ments on t h3 approp-

ria t unoss of any t echnLJ.Lle to this s t udy . 

Research on ~ov,rn~ent spatial organisation has concentr at ed i tsel f 

i nto several brotld gro upc . Two groups ar c im,nedia to ly re l ov:rnt . Ono group 

doc:.ls with the role and ext ent of cost- benefit analysis and sys t ems analysis in 

govermient decision mak i ng and organisation. Anot her group emphas i ses the use 

of quantitative t echniques to measure local governme nt performance and study 

spatial attributes of govGrrnno nt. These two groups ar c nov, considered. 

In r ecent yea:rs, cos t - be nefit a nalysis has been frequently advocated. 

:is a means of introducing analys i s and ob j ective decision making into government 

ac tivity. Lichfield , 19601 277, ar gues with r espect to city planning that high 

levels of me asur ement arc not essential. " · • • precise description with an indi c­

a tion of incidence woul d of itself help decis ion making for it would g ive a 

framework within which a ll re l e vc nt argume nts for a nd against a proposal could be 

organised. This would cffe r an improv "'ment on much of the analysis for decisi on 
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decision maki ng in city planning t oday." The actual application of the technique 

is confronted with many problems and limitations. Of i~portance to the s t udy of 

county amal gamation is the process of settling on goals for local government. 

New Ze 2,l and 1 local authorities are "creatures of St atute" (Sidebotham, 1968, 9) 

and as such derive most of their functions from this source . There is no res~ 

In 

triction, however, on the extens ion of local government activity both within or 

outside the s t 2tutory functions. It '.nust al so be re'nembered local government 

activity has an iopact on the regi onal economy and could pe rhaps be encouraged t o 

ass i s t this sector pos itively. For soi:ie year s, American municipal and county 

government has been endeavouring to s ort out suitable community goals, ascertain 

the implicati ons of any constraint s , and r educe the level of uncert a inty in 

decision making . 

A numb er of r esearchers have sought to quantify relationships (or l ack 

of them) found in l oc al govern~en t ac t ivity. Intere s t has been focused on sever al 

topi cs of investigation. The choice of topic s reflect s the reduction of governi:nent 

into CO'll.ponents or parameters. Three CCJ111po nent s , expenditure 1 output and spatial 

a ttributes have received attention. However 1 the depe ndence a nd independence of 

f actor s varie s and two sets of r el ationships have been analysed. They are, tha t 

expendit ur e i s a, f unction of spa.ti al attribut es and that output is a function of 

expenditure. The type of analysis varies. In sane s tudies correlation analys i s 

is used as the te s t for existence of any association. This i s extended by the 

postulation of a framework of relevant and ass ocia ted variables which may be used 

to evaluate the degree of rel ationship. Predictive equations are then fitted or 

the i mpor t ance of each contributing variable ascert ained using factor analysi s or 

principal components analysis. The difficulty here i s to make sure the variables 

which stand as prime causes (independent variables) can be plausibly evaluated as 

far into the future as may be necessary. 

Studies published in the early 1960 1 s did much to resolve the issue of 

economies of sc ale associated with size of ad'.Ilinistrative areas. Earlier papers 

had revealed a wide variety of expenditure determinants. These studies analysed 
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expenditure only, not quality or units of service. They made no attempt to 

determine to what extent the variable service level c ontributed to variation in 

expenditure . Significantly, one paper (Hirsch, 1959) attempted the development of 

a theoretical framework for an? lys ing the question "what ar e the like ly expe nditure 

effects of me tropolit an growth and consolidation?" Hirsch, 1959, 23 1-241 outlined 

three ge neral growth patterns and di scussed the context and val idity of each . The 

Growth patterns ar e horizont al integr ation of government wher e govern~e nt controls 

a number of units all furni shing a s in8l e service , circular or compl ement ary in­

t eGr :J.tion where a number of units r e nder a number of compler,1entary services , and 

vertical i ntegr ation of gover nment where ther e exi s t operations at different l evel s 

of the production-service process. 

Schmandt and Stephens, 1960, 369-375, pr oposed a "service output index" 

which employed measurement r e l at ed to out put and was based on a breakdown of each 

mu nicipal service int o subfunc tions or activities . Variation was aerived from 

different, but adj acent, areas contributing to the s tudy sampl e . Shapiro, 1961, 

394-397 9 published a c ompl ement ar y paper on c ount y loc al government . Using t he 

s t at e of Vlisconsin as the s t udy ar ea, he developed a multiple r egr ess ion model 

based on c ounty act ivities (us ing the Schmandt-Stephens index) and seven independent 

Vl'lri ab l es. The variables used were t otal popul a tion, ar ea in squar e miles , 

population density per squar e mile , full property value , percent age full pr r,perty 

value within cities and villages , tot al expe nditure and per c ap it a expenditure . 

The peculiar nature of A.me rican counties r equires mentioning. "The county was 

created (in U. S. A.) primarily t o act as an age nt of the s t at e in undertaking fun­

ctions regarded as l ar ge ly or primarily of State concern". (Shapiro, 395). His 

r esults yield considerably weaker corre l ations than those found in the study by 

Schmandt and Stephens of Milwaukee municipalities. The l ack of significant 

correlation i s intuitively explained by the complic ation (present in New Zea.land) 

that rnany activitie s are undertaken for the State without regard for such variables 

as were used in the study. 
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The preceeding two s t udies contributed t o the emp iric e.l analys is of 

loc al government activity. In both case s treatment was diagnostically orient a ted 

and provided a me ans of tes ting r e l ations hips . Their rai s on d' etre lay i n the 

use and f or mul e.tion of an appr oach which has a universal applic ability. 

A r ecent s t udy by Br asc hl e r and Klindt , 1969, c ompl ement s the work of 

Shapiro on c ounty l ocal gover nme nt • They ar gued that t he ec ono'!l ic obj ective of 

.local 15over nrnent amal gamation was t o r educe t he amount of public ooe:ts and i mprove 

t he quality of services . The i r ar gument hinged on ther e be i ng a relationship 

bet ween popul ati on and pe r capita cos t s . The magnitude of cost r eductions wer e 

he l d t o be dependent on eco no!Il i es of s cal e ·w ith r espect t o popul ation. The t hr ee 

r el ationships hypo t he s i sod wer e , costs pe r cap ita as a function of popul ~tion ( or 

cost as a f unction of popul ation sq uared) , t he popula tion dens ity and di s tribution 

t hr oughout the ar ea of pr oposed amalg2.:il2ticn, and the increased cost of distribution 

of services t o a s i mul at ed ama l gamat io n r esulting f r o'.:l i nc r eased privat e and publ jr, 

trans it costs to make t he service avai l ab l e , Furt he r , they not ed the direct 

r e l at ionshi p between r at es a nd ar ea did not y i e ld any ec onomi es whe n count i es we r e 

ama l ga!aat ed. Any econo:n ic advant age was ar gued t o c ome fro·n r eduction in costs 

as soci et ed with popul ation ec onomy . 

The use of the r r avity ~odel t o ev&l ua t e adminis trative s ubdivis i ons 

(Mass aro and Burghardt, 1968) offer s another approach t o quantifying t he effective-

ne s s of loc al government. The cons truction of an Index of Ef fici e ncy based on the 

deviation bet ween actual and opt:i!nal adminis trative centre s iting in t e rm s of 

popul ation provide s a means of assessi tJ8 the present pattern of subdivision. 

The prec eding discus sion introduced and placGd county am algamation in a 

general framework. The procedure s of systems analysis and the choice of this 

broad research t echnique wer e discussed. A review of earlier works in the fi eld 

of government spatial analysis was specifically aimed at demonstrating the use-
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fulness of a nwnber of specific techniques in systems analysis. The systems 

approach provides the necessary fra~ework to approach a problem of change such as a 

proposed county amalgamation. Information derived from the application of systems 

analysis can then be used to equate the defined system with specified criteria. 

The distinction between the conceptual framework and the procedural framework should 

also be borne in mind. The approach dictates a description of the system under 

study but this in itself does not constitute sys tems analysis. It is only when the 

system has b0en investigated or manipulated in terms of the s t ated problem objective 

tha t the term "systems analysis" can be appropriately applied. 

By viewing local gove rnment and in particular counties as systems, the 

information about the system can be r eadily thought of as "packages" of system 

infor~ation. It i s then possible, metaphor ically speaking, to plug these back into 

the system via feedback. Any one study might not complete the analysis of the 

pr oblem but the infor'TI2 tion secured at any po int in time is avail able within the 

general fram ework. 

In analysing the system change brought about by a controlled and simulated 

a1:1algamation, attention will bo given briefly to the many i ssues surrounding an 

a!nalg':lmation study. Several i ssues are particularly important. The objectives of 

county local government ar e at present loose ly phr ased and appear to lack overall 

unity. It becomes difficult to s tudy amal gq~ation in the light of this. Without a 

clear statement on the ma jor purposes and present performance of county gover~Jent 

it is hard to assess whether amalgamation would achieve better results. Equally 

important is the rel ationship be tween the County Council and the are a ad!ll inistered 

by the county. It is difficult to decide to what extent counties (the principal 

unit of local government) should undergo change to meet changes in the area admin­

istered by them. Furthermore 9 an walgamation investigation presupposes a decision 

about the desirability of amalgamation. Again it is very difficult to decide what 

should be studied and what information is needed to make a decision on an amalga~­

atior1 combination. The problems attendant with an actual amalgamation are not 
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considered in this thesis. 

The aim of this thesis is to investigate whether county amalgamati on would 

lead to more efficie nt and effective county local government . To fulfil the a im, 

two conditions must be met. The se are a clear structuring of the local are a 

county systems and a controlled change of aspects of the county systems so as to 

simulate amalgamation. Attention will be given to the deficie ncies in the system 

that prompted an amal gamation investigation. A comparison of the possible behaviouis 

and char acteris tics of the changed syste'.Us with the original syst e'.Ils in t erms of the 

criteria provides i eodback infor mation about the sys t em tha t can be interpre t ed 

in t e rms of a'Ilal gamation pr oposal s . The thes is '.lla t eri al at this l evel i s specific, 

dealing with the five Manawatu Counties of Ka iranga, Kiwi t ea, Ma nawatu, Oroua and 

Pohangina , but the ge ner al systems approach allows application elsewhere in New 

Zealand. 
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CHAP'rER THRZE. 

DEFINITION AND STRUCTURE OF THE COUNTY SYSTEM. 

In this chapte r the county syste11 is defined and structured. Only tho 

five rural counties of Kairanga, Kiwitea 9 Oroua 9 Manawatu and Pohangina ar e con-· 

sidered specifically. 'l'he Boroughs of Feilding and Foxton9 and the City of 

Palmerston North have been omitted as these e.re not specifically associated eithGi.' 

with the syste'Il Hnd it s oper ation or the c ounty a'.llalga'Ilation problem . Throughou·::. 

the chap t er an attempt is made to outline t he sys t em, de scribe its character and 

ope r ation, assess whether i t works as well as expected and offer possib l e r easons 

for any 'Ilalfunctioning of the sys t em , 

The Syste'.ll Objective g 

Loc al government has its origin in the fact that certain proble11s are of 

pec uli arly l ocal interest and importance. Each type of l ocal authority has a 

clearly es t ablished pl ac e in the scheme of government. Functions and powers ar0 

r estricted and often integrated with those of State Departments. The funct ions 

per formed by any county involve r el a tionships with activities th ~t are carried ou~ 

in the l and ar ea under county juri sdiction. Many of the county functions ar e 

concerned with the regulation , 'naintenanc e or development of aspects of the ~' s 

jnfrastructur~. Thi s could, f or exampl e , include the issuing of building permit s , 

road c onstr uction and ma intenance, fire pr otection work, pest des truction, or 

noxious weed eradication. Thus roads, buildings and farms and the ir associated 

fu nctions may come within the scope of c ounty loc al government. A second eleme n-~ 

of importance is population. The county system is ultimate ly derived fr om and 

responsible to the people, Table I indicates a decrease in popul ation in Kiwit c,_ 

and Pohangina co unties, while Kaira nga, Manawatu and Oroua counties have a slight 

increase, 
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Kiwitea 

?oh angina 

Oroua 

Mnna1:1utu 

Kairanga 

1 

TABLE I. 

POPULATION OF THE FIVE COUNTIES. 

1961 1966 Intercensal 

2339 2215 
1199 1082 

4559 4601 
7288 6852 
616o 6446 
Govern!Ilont Statistician 

Increase 
Percentage 

- 1. 10 
- 2. 07 
o. 19 

- 1.25 
0.93 

Estimate 
31 Mar ch 1968 1 

2150 
1040 
4630 
6390 

55002 

2 The ~esult of a major boundary change in 1967 when 
Palmer ston North City took over a portion of Kairanga 
Coun-;y. 

Source: Popul ation Esti~ates, 1966- 86, 46- 47 . 
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?he continuing decrease of population in Pohangina County and probable decreases 

in all other s except Kairanga County could lead to a future rethinking about the 

county system objoctives . Figure 2 illustrates a nl.l.'Ilber of basic components of 

the five county ar cR, na~ely, the county boundaries , county towns, county offices 

and r oad survaces. 

The objective of the county system to carry out delegated functions in 

the territorial area of the county is, therefore, necessarily broad and incorpo:­

ates i~plicitly the two elements, area infrastructure and popul ation. 

Emanatinf, from th~ 0bjective ar e the various system parameters that exis 

ancl operat e to allow the system to achieve its objective . Two complementary 

appr oaches make the task of interpreting the objective easi er. The f irst approu ;' , 

is a requirements approach which is based on known or expected future activity. 

Hi"'re emphasis i s given to searching out the best was of getting the future 

activities done and deals mainly with the organisation of activities . The 

second approach does not assume activities have been decided on. I t i s a prio1'-· 

ities approach which la.,rs emphasis on the order in which the county activities 

should be carried out. 

~stem Parameters : 

The county system in operation for the five count ies under study is a 

gener al one . The system parameter s (illustr ated diagrammatically in Figure 3) 
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INPUT 
Energising components on 
which the system operates 

eg rates 
grants 
subsidies 
knowledge 

PROCESS 
Activities ·. which make . possible the 
transformation of · input into output 

FEEDBACK 

The comparison of output with criteria 

Input and pol i cy changes to improve 
system operat ion and fulfilment of 
system objectives 

FIGITTE 3. 

sc·-1pg I'IC DI.".JR.\M 01<, :'HE COUNTY SYST~1. 

RESTRICTION 
Internally or t-xternally 
imposed guidelines to the 
system 

eg central government 
policy . , 
ratepayer attitudes 

OUTPUT 
Resuft of the operation of 
the system 

eg adm 'nistering of 
legislation 
maintenance and 
pevelopment of county 
infrastruc t ure 

After Optner , 1965. 
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are an input 9 process 9 output 9 feedback and a restriction, Briefly; the input 

consists of rate income and gr an ts and subsidies from sources such as the N.R.B, 

and the Depart~ent of Agriculture. The process r epr esents the activities carried 

out to meet the syste~ obj ective . Out put of the system is frequently varied and 

not always measurable. It includes output to keep the system operat ive end out.-

put that c ontributes directly to the fulf ibient of the objective . Feedback in 

this context i s the continual assessoent of the perfcr'll.ance of the county systcn,. 

I mportc:ntly 9 the counties are slight l y restricted or constrained by l eg i s lation 

a nd supervis i on fr om govorrnnent departments. For examp l e 9 an upper limit to ra;'.; 8 

inc0r:1e i s set at three cents per dollar of unimproved valuation9 and accounting 

procedures are rigidly controlled. The County Councils also volunt arily impose 

r estrictions on their act ivity by tending to peg r a t es . The amo unt of r a te s 

levied in a year i s dec ided by each council in terms of a decision matrix that 

c ould incl ude such factors as the previous years rates 9 the l ocal polit ical feel-­

ing 9 the state of the ec onu.ny 9 the actions of adjacent county councils and the 

desired works prograrn•ne for the forthc oming year. Closely associated wi th the 

direct inc ome sought from rates is the amount of financial assis tance offered by 

the N.R.B. for tho current works programme, The assistance i s considerabl e as c .::-.r 

be seen in Table II and indica t es the large dependence on N.R. B. income by Pohe.nr i ro. 

County in particular. 

1961-62 
1962-63 
1963-64 
1964-65 
1965-66 
1966-67 
1967-68 

TABLE II. 

PERCENTAGE CQUNTY CONTRIBUTION TO TOTAL EXPENDITURE ON ROADS BY COlJNI'.~. 

Kairanga Kiwitea Manawatu Oroua Pohangina. 

55.9 47.6 56.5 58. 7 21.2 
57.7 48.8 57.4 57. 5 26 .3 
56.8 54.9 56.2 52.0 23.6 
54.8 55.6 57. 4 55.5 19.5 
54.0 55.0 57. 4 60.2 20.3 
49.5 44.5 54.3 51 . 4 22.8 
52.5 52.0 60. 1 51.5 26.5 

Source ~ National Roads Board 9 Atmual Reports, 1962-68, Appendix V 
"Details of County 9 Road Boa rd 9 and Dependent Town Council Expenditure: :,. 
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System Attributes ~ 

The attributes or properties of the system parameters impinge on any 

isolated or aggregated county system and exercise a measure of regulation over 

system behaviGur and pr2rfcr"r:1::ince . Listed below are two key attributes for 

each parameter; 

Input g . income from retes is fixed annually and the :N.R.B. allocation 

biannually . 

• knov1leclge is dependent on calibre of e:nployees . 

Process~ • priori ties !llay be changed to meet unexpected circumstances 

such as flood road da~ar,c • 

• is determined by fixed e:;q)endi ture ( v1ages and salaries) 

and variable expenditu~e (plant oper2tion) • 

Output ~ • may be pem.n.nent, fulfil the system objective and promote 

system stability • 

• -nay be regulatory anc.. fnlfil the system objective. 

Feedback ~ in part i s co:imonly knO\-m as experience . 

. may be ignored jf thought expediG nt . 

R,rntr iction~rnay b0 imposed by statute . 

• can a l so be i~posed by the system . 

The attributes of the system reflect the interrelations between the county 

system, environ~ent and. -'.;he cupporting systems associated with the counties. 

Syctem Relationships ~ 

The pattern of county expenditure is probably the composite result uf 

numerous physical" politic al, historical and economic "influences". To under-­

stand the system relationships completely is beyond the scope of this study, but 

it is possible to sort out what seem to be the dominant factors in a logical 

r elationship and then exareine their r e lative significance . 

ionship is synthesised in the following hypotheses. 

System Hypotheses: 

A log ical relat-

The first hypothesis i s that variations in expenditllre from county to 

county are direct l y related to variations in the environment. Such a hypo-

thesis is very broad and aggregates a number of variables into an expenditllre 

group and an environmental group. There is no published evidence in New Zeal am-:.. 
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to sugges t a differ ent tentative hyPothesis or t o indicat e the closeness of the 

r e lationship over the ar ea of the North Island. In additi on, should a relation­

ship be found to exis t between expenditure and the envirorunent systeo , it mi ght 

not be possible t o ascribe a deliberate operational r elat ionshi p. Money mi ght 

bo allocat ed to a pr oject because of necess ity and not because it happened in t he 

past to be r e l at ed t o~ particular variable . The second hypot hes is i s that 

expenditure i s a l so directly r e l ated t o the income r eceived by the county . ~he 

i nc ome is generat ed from two ~ajar sources . First, rate incomes from within the 

county syste~ and second 9 government gr ants and subsidies from the supportive 

sys t em . Both influence each ot her, as the amount of expenditur e pr oposed for a 

year could (and is often claimed to) i nflue nce the a!llount of rates l evied and the 

allocation finally made by the N.~.B. . However, once the al l ocation decis i on 

has been made thG expendi ture in the county system is decided with direct r efer-

ence to the amount of ~llocat ion. The third hypothesis is that income ge ner ated 

by a county is in direct response to the character of the environment . Again no 

investigation has been pr eviousl y undertaken to test this r elat ionshi p either 

causally er empirically. Finally it i s hypothesised that the nll!'.lber of s taff 

e~ployed by counties exhibits a direct r el ationshi p with the cnviroment, expend­

iture and income . 

The availabl e infor ~ati on on the operat i on of the 63 North Island main­

l and counties for 1966-67 was r educed to twelve expenditure variab l es , f our 

income variables, two l abour f orce variab l es and fourteen environ!llental variabl es . 

(refer Appendix A). Variables sel ect ed f or detailed s tudy were chosen f or 

seve r al r easons . Firstly, earlier s tudies over seas suggest ed a number might be 

r egarded as general variables . Secondly, a number of variables would be i mportant 

in the New Zeal and situation. Thirdly, the variables r epresent the ~ajor sub­

divisions of county expenditure and income and are frequently large components of 

county expenditure or income . 

time of investigation (1969). 

The data r epr esented the latest available at t he 

However, no intervening st a tutory changes have 

been made to alter the county pr ocesses or system. 
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The following sp0cific relationships between the variables wore postulated 

as being particularly important. The choice of variables was dependent on 

inferential evidence from overseas and likely r e l ationships in the New Zeala nd 

setting. 

1. That each of the four ma j or categories of expend iture ar e directly r elated 

to the envirom1ental variab l es, ar ea , population, pe rcent age of popul ation in 

county towns and 11i les of metal and paved roads. 

2. ':f.1hat each of the four major expenditure catogoril~s are directly r olated 

to r ate inc ome and N.R.B. support. 

3. Tha t rate income is directly r e l a t ed to unimproved valuation, population 

and total road miles 9 and th at the N.R.B. support i s directly r e l a t ed to the 

miles of metal r oads . 

4. (a That the nlX:lber of administ r ative s t aff is directly r e l ated to the 

environmental variables 9 arGa a nd popul ation 9 the inco1r10 variabl es 9 N.R.B. s upporc 

and rates; and the expenditure variables , county roads and '.Ilaint onance of works 

and servi ces , 

(b That the nLl!Ilber of other empl oyees i s directly r e l at ed to area , pop­

ulation9 miles of ~etal and paved roads, and percentage of metal r oads; the 

inc ome variables, N.R.B. support and rntos 9 and the expenditure variables , county 

roads, and maint e nance costs of roads, s treets and bridges . 

It is appropriate to emp loy statistical analys is aft er tentative des­

criptive hypotheses about the r el ationships between the study variables have been 

f ormula t ed, The following test hypotheses wer e proposed to make explicit the 

existence of r elationships initially propounded in the working hypotheses. ThG 

null hypothes is 9 H
0

, was that there were no significant corre lations be tween the 

32 North Island county variables under study. The alternative hypothesis, H
1

, 

was tha t there were s ignificant correlations between the variables. N, the nLl!llb er 

0£ counties , was 63 and the significance level set at .01. H
0 

was rejected in 

f avour of H
1 

when the probability associated with the observed correlation co­

efficient value under H0 is greater than the significance level of ~01. 
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By setting the significance level at .01, the region of rejection is small thereby 

r educing the risk of rejecting H0 if it were true. 

Problems of Data Preparati'rn and the Correlation Analysis : 

An exa~ination of the distributions revealed very few normal or near 

n0r:nal distri but ions. Most were e ither positively skewed or positively J shaped. 

In an effort to manipulate the data distributions into a form whereby para:netric 

statistical t echniques could be used l ogarithmic transformations wore attempted. 

These failed in most cases t o yield near normal distributions . The inconsist ency 

of the distributi~ns and their lack of normality r estricted the choice of s t at i s-

tical techniques t o non-parametric ones . This precluded any additional analys is 

of the dat a by otherwise appropriate t echniques such as partial and ~ultiple 

correlation analysis, factor analysis and principal cooiponents analys is. The 

test finally selected was the Spearnan Rank Corr elation Coefficient, rho, as out­

lined in Si egel , 1967, 207- 13 and summarised in Appendix I. The Spearman ' s rho 

was chosen instead of the Ke ndall Rank Correlation Ccefficient because it requires 

fewer cooiputational steps and would, therefore, r educe the a~ount of computer 

time used. It does, however, have the disadvantage that it is not gener alisable 

like Kendall' s tau t o a three variable partial correlation coeffic i ent. 

A Fortran II comput er pr ogram was developed to r ank and s t or e the variahlos 

calculate the correlation coefficient and test f or significance a ca.nputed Student's 

t value with 61 degrees of freedom, The r ank correlation coefficients as a 

measll!'e of association apply to the entire area under study. Their r ole is t o 

describe the degree of spatial correspondence amo ng the areal variations of the 

variables as measures of the validity of the hypotheses constructed for the North 

Island Counties . The r esults can be constructed into a generalised series of 

system r elationships that could be r easo nably applied t o any given county system . 

Rel ationships Between the Variabl es: 

In Table III the correlation coefficient s are laid out in a matrix format . 

Only values that ar e significant at the one per cent l evel of significance are 

included. The correlation coefficients for the t est hypotheses may be r ead 
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direct fr om the table and wher e specific variables ar e mentione d in the t ext they 

are followed by the vari able code number in brackets. Very high correlations 

are evident between the expe nditure variables and population (5). Area (1) and 

miles of metal (11) and paved roads (10) have weaker correl ations. The variable 

' population in county towns'(?) i s almost e liminated at the one pe r cent l evel of 

s i gnificance . The second hypothes i s is adequA.t ely s us t ained, The third hypot hc, . 

sis is likewi se supported but the l as t i s only partly sus t ained. Ji.ga in ar ea9 

,J. nd miles of me t al and paved r oads do not have particularly high values . Per­

cent age of metalroads (15) i s not significant. The remai ning vari ables indicat e 

hi gh positive c m~r e l a tions in t er ms of the t est hypotheses . 

Had it been valid to use parametr ic t ests, t hen it wo uld have been 

poss ible to t est for i nterc orre1/ations 9 part i cul arly amongs t the expenditure 

vari ab l es where there could be cumulative variability in the four major c at eg­

ories of admi ni st r ative 9 ~aint enance of wo r ks and services 9 capital expenditure 

and total expendi ture. I n an effort to i sol at e further the mor e ic:iportant r e l at-

ionships in Table III an arbitrary se l ection was made of a "high" corr e l ation 

value. The coefficient val ue chosen was plus or ~u inus • 70 which has a s i gnific­

ance l evel well beyond any tabulated for 61 degr ees of fr eedom . Thi s reduces the 

nu~bor of val ues that have t o be interpreted fr om the matr i x . Every attemp t has 

been made t o elimina t e spurious c orrel ations a nd in Figure 4 the r e l ationships at 

the nominated high l evel of corre l ation ar e l a id out in t er ms of possible c ausality. 

The functi on not ation specifies the assumed dependence of the variables. It 

r.1Us t be r e:ne mb e r ed that the arbitary value chosen does not prevent r ef er e nce to or 

infer ence fr om the r emainder of the corre l ation coefficients. 



Variables 

1 Area in square ~iles 
2 Capital property valuation 
3 Unimproved prope rty valuation 
4 P8rcent developed land 
5 Total popul~tion 
6 Pop ul3tion density per square nilo 
7 Population living in county towns 
8 Percent population in county t owns 
9 General r at e inco";:e 
10 Mil0s of paved roads 
11 Milos of 'Tiotal r oads 
12 Milos of unmo tall ed r oads 
13 Total r ead ::i i los 
14 Perce nt paved r oads 
15 PGrce nt ';!Ot~l r oads 
16 Central plant purchases 
17 County roads , bridges , streets 

1 2 3 

• 30 
,94 --

.38 
• 47 . 86 • 7 4 
• 42 . 60 • 59 

• 50 

.74 
, 55 

• 82 . 7 4 
.81 . 82 

.76 . 63 , 46 
, 48 • 34 
. 43 • 36 

18 Total Capital Expenditure Gener al 
19 Pay':lents noxious we0d er adic 2.ti 0n 
20 Centr al plant hire and operati on 

• 39 • 65 • 58 
, 52 . 72 , 57 

Funds .54 ,73 .60 

21 Roads, brid~es , stree ts 
22 Hall s , baths , domains, reserves . 
23 Total IJa intenance 'Norks and ServicE;s 
24 Wages, etc., i:naintenance 
25 Administrative wages and salarios 
26 Tot al Ad~1inist rati ve Expendi t ur o 
27 Total Count:, Expenditure 
28 Grants and subsidies N.R.B. , 
29 Grants a nd s ubsidies M.O.W. 
30 Other gr a nts and subsidies 
31 Nu,,1be r ad::i.inistrative einploye .2 s 
32 Nu"llber of oth0r employees 

. 48 • 48 • 41 
• 40 • 54 • 42 
. 70 • ~8 • 43 
· 25 . 58 • 57 
. 66 • 68 0 54 
· 6 5 • 53 

• 77 .65 
. 58 • 79 . 69 
, 55 • 79 . 65 
• 68 • 58 • 42 
• 37 
.42 .47 ,32 
• 46 • 84 . 7 4 
.65 .69 . 55 

4 

• _5_8 
.60 

5 6 

. 81 

. 59 • 57 

. 44 

7 

0 34 . 36 
• 70 

.57 
• 71 
.70 
. 46 
• 53 
.68 
. 57 
.75 
.60 
. 76 • 49 
. 84 • 37 
.81 
.66 

,37 .35 
• 51 
.90 . 42 • .35 
.74 

8 9 

. 61 
, 47 

. 72 

10 

. 59 

.61 
• 64 :so' 
.74 ,46 
.75 .45 
• 59 
• 46 
.70 
• 60 
.78 .38 
.66 
. 69 . 52 
. 87 o4j 
• 82 . 50 
.69 
• 55 

11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 

TABLE III. 

. 64 • 40 0 34 --

. 60 - - .68 --

. 47 . 59 

.62 .71 

. 60 • 76 
· 44 • 52 
C 49 • 52 
. 77 . 86 

• 38 
• 7 3 • 85 
. 56 • 34 . 68 
. 36 • 60 
. 52 . 76 
• 59 . 78 
. 82 . 86 

RANK ORDER CORRELATION COEFFICIENTS FOR SIXTY THREE 

NORTH ISLii.:ND COUNTIES 2 1966 * 

Sources g Locd Authcrity Statistics 1966-67 

Tables 18 , 21-25B, 27 

• 72 --
• 74 .94 --
• 36 • 43 . 43 --
• 7 5 0 52 . 41 • 4 1 

Increase and Location of Population9 1961-66 

Tables 14-15 

. 55 • 60 . 53 . 53 • 53 
• 39 • 44 . 59 . 59 • 31 . 42 --
. 69 .67 .72 .58 .70 .93 .52 --
.53 .59 .72 .50 .50 .75 . 42 .77 --
.49 .63 .65 . 44 .50 .59 .58 .69 .56 -­
.65 .77 .79 . 53 .55 . 68 .60 .77 .61 ,73 
• 73 . 77 .82 • . 19 .68 .so .62 .89 • 75 . 79 .86 -
.67 .77 . 80 .50 .6 2 . 85 .39 .88 .69 .54 .72 .81 

,39 . 35 .36 .36 .33 . 40 --
. 34 .54 . 56 .36 ,34 .58 .56 .49 .62 ,57 .56 .53 

.83 . 50 .47 .71 .67 .77 .80 .51 .57 .67 . 64 . 80 .64 .79 .90 . 87 .72 .32 .55 -­
.70 .74 .79 .50 . 68 .77 . 49 . 86 .79 . 68 .78 .87 .81 ,33 .56 . 80 - · .76 . 40 .64 .77 

i, The r esults are significant at the 1% level of significance. 
The coefficients underlined are negative correlation coefficients. 
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FIGURE 4. 

POSTULATED SYSTEM RELATIONSHIPS FOR NORTH ISLAND COUNTIES* 

Notation~ f' E reads, is a function of (the following enviromiental variable s ) 

fr reads, is a functi on of ( the f ollowing income variables) 

fx reads, i s a functi on of ( the following expenditure variable s ) 

* Dependent variable s are recorded in descending order of t he value of the 
correlation coefficient . The code nu•nber of variables in Table III is 
in parenthe s is. 

EXPENDITURE VARIABLES 

Total Aci'ninistrative Expenditure 

Salaries and wages (25) 

Total Mainten ance of Wor ks and 
Services (23) 

Roads, s treets , bridges and 
footpaths (21) 

Total Capital Expenditure out of 
General Funds (18) 

(26) = fE (population (5), capital value ( 2), 
t ot al r oad mil es (13)) 

f
1 

(rates (9), N.R.B. ( 28 )) 

= fE (capital value (2), popul ation (5)). 

= fE (tot al road ,;iiles (13) , ~opulation(5) , 
mi le s of metal r oads (11)). 

f
1 

(rate s (9)) 

= f~ (total road mil es (13), miles of me t a l 
~ roads (11), ar ea (1)) 

f 1 (N.R.B. (28)). 

= fE (total r ead miles (13), capital 
value (2), population (5)). 

fr 
County roads, streets, bridges ( 17).,: fE 

(N.R. B. (28)), r ate s (9)). 
(cap i tal value ( 2), ropulation 
total road miles (1 3)) 

( 5) 

Tot al Expenditure g ( 27 ) 

INCOME V!i.RIABLES 

Rates (9) 

National Roads Board (26) 

f 1 (N. R. B. 28 ) , r at es (9)). 

= fE (population ( 5) capital val ue ( 2), 
t ot al r oad ~ile s (1 3) 

f
1 

(rates (9), N.R.B.(26)). 

= fE (capital value ( 2), population ( 5) 
total r oad miles (13)). 

= fE (total r oad miles (13), miles of 
metal roads (11)) . 



LABOUR FORCE VARIABLES 

NQ~ber of Administrative 
Employees ( 31 ) 

N~~ber of other e~ployees (32) 

27. 

= fE (population (5), capital value (2) 
unimproved value (3), total road 
mi les ( 13)) 

f
1 

(rates (9), N.R.B. (26)). 

fx (Capital expenditure general funds 
(18), maintenance of wo rks and 
services ( 23 ), county r oads , streets 
bridges ( 17)). 

= fE (total r oad ~iles (13), population(5)) 

f 1 (N.R.B.(26), r ates (9) 

fx (Roads, streets, bridges (21), 
capital expenditure fr o~ general 
funds (18), county roads, streets 
bridges (17), ~aintenance of works 
and services (23)). 
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The recurrence of population (5), capital valuat i on (2) and total road 

miles ( 13), as variables directly related to categories of expenditure suggests 

that as these increase, s o does the expendit ure on most county functions. Thus 

t hey could be key deterrninants of expenditure. This could be symptomatic of 

some economies of scale, but no conclus ion may be drawn on t hi s from the result s 

shown. I nte re s t ingly, al most no s i gn ificant relationships are evident between 

expenditure, income and labour force variables on the one hand and the environ­

ment variab les 1 population (5) and percentages of popul ation in county towns (C) 

miles of unmetalled roads (1 2), per cent age of developed l and (4) and percentage 

miles of paved (14), and metal roads (15) on the ot her hand. In the first 

instance then it would appear the extent of urbanisation does not influence the 

county relationships or proces ses. The absence of an influence from unmetalled 

roads could be attrib ut ed to the predominance of me t al er paved surfaces on county 

roads, The expendit ure on upgr adi ng t he se roads would be small compar ed to 

that alloc at ed to sealing metal ro ads or upgrading paved roads. With regar d 

to the percentage of developed l and, it would appear that area or any derived 

variable of area is not a ma jor det er minant of co unty operations. As the absolute 

number of ro ad miles tends to govern the work cont ent of the sys tem, it is not 

surpris i ng to fi nd little assoc iati on attached to percentage road ~ile figures. 

System Performance ~ 

Decision making in any county syst em frequently require s recognition 

of the importance of efficiency and effectiveness of county operations. These 

criteria cons titute direct meas ures of performance. They can be used to promote 

greater system definition and encourage continued searching for system economies . 

The economies might not be recognised or ma,y only become apparent after reorgan­

isation of county operations. 

The problem is also to de termine the alternative courses of system 

development. Conflicting objectives become apparent. The following illustrate 

some of the specific alternatives open to the local counties ~ 
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(a to assist the development of the Manawatu region, 

(b maximise the short run return to r atepayers by yielding to local interest s 

even though the return may not be in the best interest s of either the 

county or the r egion, and 

(c prevent loss of farm l and to urban areas . 

The above are su\Jobjectives of the county system, established once the county 

system is operational. The amount of expenditure on the objective and subobject-­

ives will dictate the system character in the future. A willingness to incur 

debt could lead to more rapid development while a continuing policy of r ate 

pegging might cause rapid breakdown of system parameters. The first sign of 

system deficiencies could be a reduction in quality of service offered to r ate­

payers and r esidents, 

Other System Characteristics~ 

~ach county i s a bounded syst om . All activities carried out by any 

county are directed towards an output \1it'!in the county area. Occasionally, 

however, sys tem processes en .. orce activities to be conducted outside the areal 

unit of the county . As listed in Appendix B, it can be seen that functionally 

the area i s ad:ninistered by many local authorities. This introduces a further 

conp~ncnt/ into the county syste~. The relationship between these l ocal bvJ~cs 

varies considerably . In s ome cases the functions of another local authority may 

be ad~inistered from a County Council Office. (The Manawatu District Hydatids 

Committee and the Ruahine Pest Des truction Board are administered from the Oroua 

County Office). At the other extreme are l arge independent local authorities 

such as the Feilding Borough Council, Manawatu Catchment Board and the Manawatu 

Oroua Electric Power Board. 

The County boundaries are s table but may be altered by a poll of rate-

payers on a specific issue, One important boundary aspect is boundary conformity 

with the "community of interest" and patterns of economic activity in the count y 

area. In previous attempts at local government r eform, such attention was given 
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to the local nature of "community of interest". The five counties under 

study could well cover, when aggregated, a large portion of the economic and 

cultural hinterland of Feilding and Palmerston North. Also associated with 

system boundaries is the type of boundary dem.,, rcation that should be used. To 

date, most counties have at l oast one boundary based on a river. Quite often 

this adminis tratively divides an otherv1ise unified region of activity . 

in Figu.re 2, the Manawatu, Oroua and Rangitikei rivers form county boundaries . 

System Malfunctioning and Response: 

It is necessary to isolate instances of system malfunctioning as this 

gives insight into possible reasons for changing the existing county systems of 

the five counties. There are li~itations on finance that restr ict the a~ount 

of ~ork that can be undertaken by the counties . Complementing the problem of 

insufficient input are difficulties that arise from a large number of local 

authorities governing one area. These two aspects underlie the present county 

amalgamation investigation being urrlortaken by the five counties under study . 

A press articl e in Manawatu Evening Standard, 1969, June 25, indicates 

possible repercuGsion effects of Council decisions. 

" But alT.ost •:1ithout exception, council officers reported hard times . 

They co~plained about rising costs and wage increases . They tried to 

emphasise for the sake of the elected r epresentatives that the National 

Roads Board could cut both the basic subsidy rates and the counties 

sector al locations in its five-yearly review, and tried to point out that 

by cutting back on reading works to keep the rates down would succeed 

only in postponing expenditure which would have to be faced sooner or 

later - and at increased cost . 11 

Concomittant with tho above is the indication that at l east one county, Pohangina 

has had short run organisation and staffing difficulties. 

The suggestion by No. 9A Roads District of the N.R.B. that it might 

degrade State Highway 54 in Kiwitea county to a country road represents an 

external 'perturbation that could drastically al t er the operational pattern of 

the county. The removal of the State Highway designat ion brings wi th it a two 

fold effect . At present the State Highway Works programme is financed by the 
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31 

The cha nge would enforce a 

redistribution of county funds and a r eorganisation of the works progra'Ilme in 

term~ of priorities . The net effect, in the short run, would be a reduction in 

the rate of county road const ruction because of the need to maintain a greater 

length of road miles out of county fW1ds, At the sa'lle time, technologic al 

change e lsewhere could be r eadjus ting the r e lative position of the county with 

r espec t to the environ'llent. 

Despite atte~pts to peg rates over the l as t fe w years in all the five 

counties and rai se income e l sewhere e ither by loan or s ub s idy, the counties are 

gradually increasing the burden on the ir ratepaye r s . This is brought about by 

a l egislative restriction r equiring rate income to be raised from property 

owners. Not uncommonly, the rating is s ue assumes excessive proportions. Ree-

ently, for examplo 9 it has been ar gue d that a change in the rating system from 

unimproved value to capital value rating in the counties of Kairanga and Manawat u , 

would help to incr e ase rate i ,1come particularly from industrial properties. 

However, a change in rating system need not necessarily increase rate income, 

unl ess it is stipulated the new r at ing sys tem should yield more income than the 

pr evious system. 

Co un ty Council. 

This aspect i s at present being investigate d by Kairanga 

Anothe r source of syst em breakdown stems from boundary changes in 1967 

be tween Kairanga County and Palmerston North City. The 3440 acres transferr ed 

to Palmer ston North had l arge ly state highway or sealed roads with low mainten-

ance costs. Although an appeal to the Local Governrr1ent Appeal Authority was 

dismissed, the County can anticipate s tability of its Palmerston North boundary 

for at least ten years . 

tabulated below g 

Other minor boundary adjustments in r ecent years are 



TABIB IV 

POPULATIO:N EFFECT OF BOUNDARY ADJUS'ThIBl;trS SiliCE 1965. 

Kairanga County - 850 persons Palmerston North City, 1 September, 1967 
Oroua County 2 persons to Feilding Borough, 1 April, 1967 

Oroua County 30 persons to Ashhurs t County Town, 1 April, 1968 

Manawatu County 

Manawatu County 

0 persons from Horowhenua County, 1 April, 1967 

- 200 persons to Feilding Borough, 1 April, 1968 . 
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Source : Extracted fro:.1 Report on the Population, Mi,,·rat ion and Building 

Statistics of New Zealand, 1967- 68 . 

A&~inistrative pr oblems could arise from inadequacies in the system. 

The activities carried out by oach county are frequently performed wi t hout 

reference to ot her counties. Difficulties may arise if, for exampl e , counties 

disagreed on what constituted a correct policy for civil defence, beach devel-

opment or the Manawatu Regional Abattoir support . At this juncture , the 

different subobjectives of each county ~ight not be compatible. There are 

situations, however, ·1hore a county undertakes an activity of another county 

because of problems of access or to secure greater financial support . I n 

addition, there is some e~ployoe sharing to reduce overhead costs . A nll.'llber of 

instances are recorded below: 

(a Kairnnga County maintains the Oroua portion of Provincial State Highway 

No . 57A, 

(b The grant and subsidy applications to National Roads Board, for the 

boundary bridc;es between Kiwitea and Pohangina Counties, are made by 

Pohangina County as it rece i ves a higher r ate of subsidy . 

( c Kairanga and 1Ianawatu Counties shar e the cost and services of one Health 

I nspector. 

Relationships with other local authorit ies are not always harmonious. 

Kairanga County r ecently decided to investigate the possibility of Manawatu 

Drainage Board functions bcco'Ding amalgamated with t hose of the county. 

According to the pr ess r eport, Manawatu Evening Standard, 1969, November 5, the 

Wor ks Committee 

11 was concerned that the control of some road drains in the county by a 

separ ate local authority was resulting in the inability to coordinate 

reading and drainage works . It also expr essed consider abl e dissatisfaction 
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in the fact that the Manawatu Drainage Board's district cover ed only part of 

the county, and the r eluctance of the board to extend its district to cat er 

for drainage needs outside its present boundaries ·,ias causing some diffic­

ulty in the county pursuing its programme of road works . 11 

Further evi dence exis ts to su1~g0st the possibilit ies of system break-

down have been recogni sed for some time . A r equest by Kiwitea, Oroua and 

Pohangina Counties in 1962 to the N.R.B. prompted an invest i gation of t he three 

counties concerned by a Survey Team. The counties were hopeful that if they 

amal gamated the N. R.B. would offer great e r assistance. The board was not 

disposed to this view but was willing to increase assistance to Pohangina County. 

This has sinc e been made available and i s still continuing. 

It seems clear that the strong possibility of loc al government boundary 

changes in the Manawatu area before 197 2 by the local Government Commission, 

encouraged Ki witea County once a~ain to advocat e an amal gamation discussion 

and investigation . Kairanga County, at first opposed to the idea, changed its 

attitude and joined the investigation. The reasons for the change of attitude 

are enume r at ed in the following pr ess stat ement . 

II Tho Kairanga County Council i s approaching an unenviable decision. It s 

fut ure moves are r estricted to three ( alternatives ) - r at e increase , 

drastic cuts in reading expenditure, or amal gamation. Tm f irs t two ar e 

direct alternatives . Amal gamation co uld be the only way out, and i s 

being considered serior.ls ly f or the firs t time. 11 (Manawatu Evening 

Standard, 1968, June 5) . 
In addition, a number of local i ssues were involved: 

( a the three counties, Kiwitea, Oroua and Pohangina felt the lower counties 

should he l p mee t the cost of the ir develop!:lent, 

(b ther e was uncertainty about future N.R.B. subsidies to counties , 

(c ther e was a r ecognised need for some local government r eorganisation 

and extens ion of county f unctions, and 

(d a l ar ger county was seen as a more influential body in dealing with other 

local bodies in the Manawatu area. 

At a combined Council meeting held on Augus t 19, 1968 to discuss 

amalgamation prospects, a subc ommittee was appointed to investigat e and r eport 

on aspects of amalgamation. The subcommittee appointed at the meeting was 
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given seven points of r eforence ~ 

( a to obtain an equalised capital and unimproved valuation of the area, 

(b to consider the incidence of rating based on capital and. unimproved value 

to retLlrn an income consistent with the individual position at the 

present time, and project trends for the next 5, 10, 15 and 20 year 

period, 

(c to negotiate with the N.R.B. to ascertain the needs of the district anc. 

the extent of financial contribution with or viithout amalgamation, 

(d to report on all general financial matters, and estimated costs relnted 

to proposed roading deve lopments in individual counties until 1974, 

(e to outline and cost amalgamation and non amalgamation ad~inistrative and 

engineering organisations, 

(f to examine exi st ing staff usage, and 

(g to survey all plant and machinery e,nd cash reserves for plant renewal 

and indicate probable replacement needs up to 1974. 

It was decided at the time that only two amalgamation combinations were pal-

itically desirable. These were a'l'lalgarnation of the five into one unit, or any 

suitable division of the five countie s into two areas based on existing 

boundaries . 

It would seem that tho investigation being carried out by the Counties ' 

investigating subcommittee, even if only preparatory to a more det a iled study, 

is r estricted on one hand by political expediency and on the other by insuff-

icient definition of the problem in ha nd. In order to overcome these defic-

iencies it is necessary to study vari ous amalgamation combinations and clearly 

define criteria against wh ich a proposed amalgamation may be assessed. 



35. 

CHAPTER FOUR. 

ASPECTS OF .AMALGAllATION AS COUNTY SYSTEM CHANGE. 

The Local Govern11ent Commission Act 1967 contains a broad summary of 

central goverrnent response to county syst c'.Il malfunctioning at both national and 

local l evel s . The Commission has been delegated funct i ons that are designed to 

aid the oper ation of county pr ocesses to mee t system obj0ctives . The five 

fLmctions listed below are complementary and introdu.co at a local l evel the 

i ~portance of the critGria efficiency and effectiveness . 

11 the functions of the Commiss i on shall be to carry out al 1 such invostigct -

i ons • • • to 0nsure that , 

( a the system of local goverrnnent in at1Y area or locality best provides for 

the needs and continued devclop~cnt of that area or locality 

(b local authorities have such district boundaries and such functions nnd 

powe r s as arc necessary or expedient to enabl e the~ to provide most effectively 

and ocono:uically essential or desirable local govorn~ent services and facil it ies 

( c the purposes and prov ls ions of t his Act and e.ny other Act in r e l ation t0 

local government or any aspect thereof are eff ectively implemented 

(d local authorit ies have such r esources as Y.,ill enabl e thorn t o engage 

adequate services and to obtain and opcr nto adequate t echnic al facilities, pl ant 

and equipment 

( e districts will be of such s i ze and nature as will promote efficient local 

government and avoid the necessity of unocono11ic cxpenditure . 11 (Local Govcrm1ent 

Co'.Ilr:n i ssion Act 196]) . 

An examinat ion of any aspect of a!Ilal ga'.!1ation can be r..1ado using some or 

all the above objectives concerning system chanee and performance . System 

change could be precipi tated by any type of inter nal or external perturbation. 

To s t udy the desirability of amalgamation in terms of the problem objectives, 

portions of the anticipated changed system must be adequately represent ed. Only 

then can any reascnable assessment be made of the impact of the proposed changes . 

T'.'.lus, in order to simulate change , :noro may have to be done than merely 11adding 11 

two counties together. (Additi on here r efers to the summing of unchanged 

systems) . In some cases this may be suffici ent to bring about a change in 

efficiency or effectiveness. An example of this type of pre- amalgamat ion 
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assessment would be the cons i derat i ons of between-county differences in functions 

undertaken. Frequently, however, a'ilal g3.!llat ion presuppos0s more co~plox syste~ 

changes. In this respect any change ~ay be seen from two viewpoints. First, 

part of the system is alter ed by county co~bination and the change studi ed by 

comparing t he output of the changed portion of the syste'TI processes ,·1ith that of 

the present output . Sccond 9 the degree of confor.nance of the county syst e~/s 

with the extGrnal syste'.IIS can bG considored. Change her e i s brought about by 

addition but so'.!le dofini tion of the r el evant extornal syst em i s a lso r cq_:.iir ed. 

Thro~ghout t hi s chapt er several sys t e~ changes and comparisons ar e made 

to do~onstr at e the extent of issues involved in 3ny proposed amal ga'.!lation and 

some of the pract i cal and theor otical difficulties 3ccompanying any prior 

assessment of aoalge..mation. The si~ul at cd system changes ar e ~ude in part 

r esponse to inadequaci es of s o8c sys t em oper ations. Many operation r esc~rch 

t cc lrniques , such 2.s Ro source Alloc;::i_tion and Mult i - Project Scheduling 1 Cri tic :;.l 

Pe.th Anslysis, or Repbcement Modelling that woul d have given c l ear r epr esent­

ations of aspects of system op0ration D.Ild system change could not be applied. 

T~1 i s was because d.-1t a was not i n a suit-:.ble for::1 , did not exist, or t he counties 

only partially planned operations, thereby presenting difficulties in obtaining 

dat a. The system changes ar (i frequ0ntly achieved only by i ntroducing limiting 

assumptions to make the ~odcl operational. Wher e nss~~pti~ns h2ve been made, 

their i~plicat ions ar e discussed and conclusions are drawn i n terms of t he 

assuraptions. 

Populati on Distribution Aspects of Amalga:nation: 

A variety of different t echniques have been usod to ~cas ure the spatial 

dis tribution of population in an ar ea. Most utilise the variabl es, distance and 

popula tion. Three measures are particularly sui t able for de t er mining various 

distributions of population in the enviromont system. 

potential , mean centre and median centres of population. 

Defined precisel y, Population Botent ial , v, is : 

V. = 
J. 

They are population 
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where~ Vi is the popul~tion potential at point i, 
p 

n arc the populations at n points, and 

Dn ~re the distances frcxn i to n points . 

To construct a ~ap of population potential, the point potentials were plott~d 

on a map and isolines connecting points of equal population potential drawn in. 

The median centre und ~c2n centre of population arc derived from the 

moments of population about any point . 

pattern can be derived by the formula, 

The moments about any point, i, in a 

whore 

M · = x ,c.. 

x is the particular moment concerned, 

p i s the population at a point, and 

d is the distance to the point i. 

The definition of the Median centre, M, or the first moment of 

population is: 

M. 
·;;· 

(P n Dn) = /_ J. 

where M. 
J. 

is the first moment of population at point i 

Pn are the populations at n points, and 

Dn are the distances from i to n points. 

The Moan centre, I, or the second ;uoment of population is i 

I. """ (P D2) = L J. n n 

where Ii is the second moment of population at point i 

Pn are the populations at n points, and 

D2 
n are the squares of the dis t ances from i to n points. 

To construct a map of either first or second moment values, the point moment 

valueR were plotted on a map and i solincs connecting points of equal value were 

drawn in. 

Stewart and ''/arntz ( 1958 ) reg3rd population potential about a point an 

a measure of the nearness of people to tha t point, or as a measure of influence 

of people at a distance. For example, this ~ay have a bearing on the amount 
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of coll!llunity participation that could be expected in local government . The 

medi an ce nt r e of population is the poi nt whe r e the whole population could b0 

ass e~bled with the minimum aggregate travel distance . Finally1 the mean centre 

reflects the degr ee of compactness or central t endency of popul at i on in an ar ea. 

If the county boundaries ar e t ben consider ed in r elation t o the areal pat t ern of 

disper s i on, the degree of confor~ity of the county syste~ ~ay be assessed . 

A Fortran II co:nput er program vms written to calcul ate the ar eal patt ern 

of popul qtion potential , median and mean popul at ion values for the five-county 

ar eas. Popul at.ion figures wer e t hose obtained in the 1966 Census . Values for 

,r·ciJ.dir!fr 'tn:' Foxt on Bo;oughs or Pal'.Iler ston North City wer e not included in the 

Airline ~iles wer e used as the dis t ance measure . This may hav0 mod-

ified the i mpact ~n access of the Mannwatu1 Oroua and Pohangina river s . It 

~ay al so have increased the gr adient of change between isolines of popul ation po-

t ential but decreased it for median and mean centre values . Further , analys i s 

was confined t o the five-county ar ea because of the data i nput procedure used. 

Grid overl ays wer e used in CQ.!npiling input data a nd s ince each overlay would yield 

a unique value for V, M and I 1 it was decided to perform three random r otations 

to invest i gat e the effect of a change in gr i d orientation. The pattern of the 

isolines for each s t atistic had little bet ween rotation variation. 

taken in compiling the input data ar e outlined in Appendix C. 

The steps 

In interpreting the r esult s , ~ore attention should be given to the pattern 

of change rather than the absolute val ues r ecorded. It i s appar ent fr 001 Figure 

5 tha t the highes t population potential values ar e found between Feilding and 

Palmerston North. Such ?' grouping suggests that;·. cet eris paribus, the five-

county area would be bes t serviced f r om administrative centres located in or ne ar 

these urban ar eas. 

The Efficiency of Ad~inistrative Centre Location: 

The five counties are at present administered from five differ ent county 

offices. They aro Kairariga (Pal~erston North), Kiwitea (Kimbolton) Manawatu 

(Sanson~, Oroua (Fe ilding ) and Pohangina (Pohangina). Various county functions 



lsolines of potential, first and second moments of 
population ore in unih of thousdnds of persons 
per mile, person miles, and person miles squared 
respectively. 
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often l ead ratepayers and r esidents to visit their county offi ces . With an 

amalgamation, sever al courses of action would be open. All administration 

could be centred in one office 1 or a nLmbcr of exis ting offices might be r e-

designat ed area offices. Conside r ations such as the horizontal economi es 

assoc i at ed with building ~aintenance costs and centralisation t endencies in 

office procedures would beco:ne i mportant in deciding the final policy on admin­

istrative ce ntres. 

The Index of Efficiency, E, provides a measl.U'e of the relative efficiency 

of each county office or proposed county office for any nominat ed amalgamation 

combination, in t erms of the most efficient office loc~tion. The inost effic-

i ent location pf each combidation was dete r~ined by the point of ~inimi.m 

aggr egat e travel or t he median centr e of populntion for the co~binat i on. The 

fo llowing assu'.llpt i 0ns wer e made when obtaining a vo.l uc for E. 

( a that the population in ea.eh census tovmship, county town, l oc.:ility and 

vicinity i s located ~t the centr e of the r espective census category . Each 

areal centre of population constitutes a popul~tion cell . In the case of 

localities and vicinities around the boroughs of Feil ding and Foxton, the centre 

was taken as the centre of the r espective boroughs , 

(b that a irline dist ances are r epresentative of the dis tance of each cell t o 

its county office , 

(c that the cnly pol itically acceptabl e ( see Page 34) amal ga~at i on c001. 

bi nat ions ar ei Kairanga and Manaw.itu; Kairanga, Manawatu and Oroua or Kiwitea, 

Oroua and Pohangina9 and a five county amal ga~at ion, 

(d that the county offices would be located at any of the three centres, 

Fcilding, Pal~or ston North and Sanson. 

These assu~ptions clearly define the oper ational limits of the j odel . 

The r esults are l aid out in Table V to per.nit a comparison between tho 

centres for each amalga:iation combination. A comparison be tween centres for 

each a:nalgamation combination enables a nu~ber of tentative conclusions to be 

drawn. 

Pal mer s ton North i s r anked highest for any amalgamation combination. 

This suggests that amalgamation of any counties, centred on Palmerston North, 



40. 

would increase the efficiency of operation of the county system for that level of 

amalgarnnt ion. Of particular importance is the very low efficiency reading of 

Sanson for all a~alga~ation coQbina tions. It would seem Sanson is not a very 

efficient loc ation for a county office, particularly in a two county a!llalgamation 

between Kaira nga and Ma nawatu counties . Fe ilding is consistently ranked second 

to Palmerst on North . I n a three northern county a!:!a l ga·.nation, the choice of 

Feilding as an adJJinistrative ce ntre would cons iderably reduce · efficiency unless 

other loc a. tional factors such as access to specialised s ervices outweighed the 

loc2 tion at the edge of an amalgam-:t t ed county. There could als o be a further 

r eduction in overall system effective ness because of a ne ed (brought about by 

ad'llinistrative offic e loc ation in Fe ilding) to maintain sevoral e ngineering area 

offices . The se would enforce continued duplic ation of focili ties and staff. 

TABLE V. 

INDEX OF EFFICIEITCY VALUES FOR ALMINISTRA'i'IVE CENTRES. 

Not a t iom Kai = Ka iranga , Kiw = Kiwi t ea, Man = Mana\·Jatu9 Oro = Oroua and Poh = 
Pohangina Counties. 
E1 refers to I ndex of Efficiency value for rotation 1. 
E? r e f ers to Index of Efficie ncy value for rotation 2. 
Tfie value of E 1 i e s be t ween O and 1. 

County Administrative Centre E1 E2 

Kai Pal::ior s ton North * * 
Kiw Kbbolton (. 89 ) * 
Man Sanson (. 59) (. 65) 
Oro Feilding (. 82) (. 75) 
Poh Pohangina (.86) (.67) 
Kai Man Sans on (. 48) (. 53) 
Kai Man Pa l ~erston North (. 62) (.70) 
Ka i - Man - Oro Feilding (. 90) (. 84) 
Kai - Man - Oro Palmer s ton North (.91) (. 87 ) 
Kai Man - Oro . Sanson (. 71) (. 63) 
Oro - Kiw - Poh Fe ilding (.76~ (. 66) 
Five Counties Feilding (. 86 (. 81) 
Five Counties Pa lme r s ton North (.99) (. 93) 

* Values obtained were great er than 1.00 (see Appendix D) 

The r e are several limitations to the above r esults. A smal l amount of 

varia tion ma_y have arisen from the use of rotations and the choice of adminis­

trative centres and amalgamation combinations are only so!:lc representations of 

alternative system changes . Othe r locations and combinations could exist. 



The Five County Road Network~ 
41. 

The area administered by the five counties is characterised by a road 

pattern that is CO'Ilplex and suggests an advanced stage of development. This 

represents one environrnental variable that yielded high correlation coefficient 

values . The existence of roads and their pa t t ern is basic to county operations 

and for'Ils the starting point in the consider ation of many county activities. The 

concept ualisation of the road ne t work using Graph theory, 3nd the subsequent ana­

lysis of connectivity yields inforr'.lo.t ion that i s funda'Ile ntal to the orgenis ation 

of activity in the five-county ar ea. The lirn i t at ion of the analys is to the 

State Highway network in the l ocal area ( see Figure 6) was brought about by 

ava il~ble computer storage . Accordinglyi the r esults cannot be c ons ider ed as 

ge neral of the total r oad network of t he five counties but it doe s indicat e the 

i mportance at t ached t o each centr e by the external system . The procedures for 

obtaining measures of connectivity ar e outline d in Appe ndix E. 

The total connectivity of each ce nt r e i s su.~marised i n Table VI. The 

value s of t ot al connectivity listed are the total nu.inber of ways any town (vert ex) 

may be r eached fr om every other town meas ured in terms of the graph I s diameter . 

TABLE VI. 

TOTAL VERTEX CONNECTIVITY STATE HIGHWAY NETWORK FIVE COUNTY AREA. 

Pal me r s t on North 324 Foxton 140 
Awahuri 252 Sanson 140 
lfe ilding 251 Chel t enham 74 
Longburn 250 Kimbolton 65 
Linton 198 Ra ngi wahia 7 
Ashhur s t 187 

Inspection r eveal s the centres Palmcr s t on North and Feildi ng are characterise~ by 

very high St at e Highway connectivity. This again supports earlie r analysis and 

points to the ar eal focus on both Fe ilding and Palme rston North. Of note is the 

abse nce of any Stat e Highway through Pohangina County and the low connectivity 

of the other county administration centresi Kimbolton and Sanson. The r esults 

of a complete network analysis of county roads would depend very much upon the 

influence of the dense road network in Kairanga and Manawatu counties, the number 

of bridge connections across rivers and the e longated reading pattern of Kiwitea 

and Pohangina counties. 
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Simulated Change of County Metal Allocatiom 

As the works schedule of each county involves large capital and maint en­

ance expenditure 9 it r epr ese nt s a sector of county proc esses that should be in­

ves tigated for econo'.nies from amal gamati on r eor ganisation. 

The se l ection fro'.n t hi s schedul e of met2l alloc ation for investigati on 

was '.nnde ~ecause infor ~at i on could ba c ~'.npiled on met al alloc ation and r equirements 

f or the 1968- 69 year of oper ation. It v,a.s possible to study thi s aspect of the 

sys t em proc ess in t er ms of a blear criteria of efficiency 9 that of doll ar savings. 

The ext ensi ons of organisation likely with amal gamat i on include all aspect s of 

work oper ati on. They are all linked with the e nla r ging of operation ar ea and 

an increase in number of r esources used by one ( c ombine d) county system . The 

alte r ation of t h0 oper ational ar ea of the count y wit h amal gamatio n could give 

access to ec on0rn i es that were pr evious l y unob t a inable because of areally bounded 

operat io ns . 

The allocation of me tal depends on tho availability of the desired metal 

cat egory at a source and the ability t o deliver the metal t o a particular works 

pr oject or destination. These constitute the basic conditions of t he problem . 

It i s compar atively easy t o alloc at e metal fr0m one so urce t o a destination pr ov-

iding metal i s available . Diff iculties in alloc ation ar e enc ounter ed whe n att~~~ 

ar e made to satisfy objectives s uch as minimum cost or rn inimum veh icle travel tirnG. 

The number of alternative alloc ations that ar e optimal 9 (i. e ., tha t satisfy both 

the basic conditions and the objective ) ar e us ually small. 

The application of t he linear prograrnTing t echnique 1 the Transport ation 

Problem (C ox, 1965; Sasieni , Yaspan and Fried'llan, 1967) to allocation proble'Jls i s 

one t echnique that determines an op timal solution. Appe ndix F c ontains a general 

sta t eme nt of the Transportation problem. 

is as followsg 

The information neede d for the problem 

• metal sources (river beds or metal pits) 

• th e amo unt of production at each source (c ubic yards) 

• metal destinations (roadworks projects) 

• the amount of 'Jletal r equir ed at a destination (cubic yards) 
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• the distance fr om each sourcG to each destination (miles) 

• transport costs from each source to each destination (cents per cubi c yard 

mile 

• product ion costs at each source ( cent s per cubic yard). 

All input infor~at ion was supplied by the County Council Engineers. 

Tho criteria of efficiency is the r eduction in allocation costs ( if any) with 

optimal alloc ations. 

The largo ~mo unt of input infor ~ation in the s tudy necessitated comput er 

processing and the I. B.M. 1620 Library Program, The Transporta.tion Program With 

Indir ect Addressing was used. The progr am had provision f or the unbounded con-

di tion where a 11dumay destination" was included because de'lland did not equal 

supply. A dummy dest ination does not influence the r esult or abstract the model 

fr om r eality, It allows problem solution by 'demanding' the excess pr oduction 

fro'll the source s . In the dey to day running of the works progr am~o t he actual 

amount s pr oduced at sources ..-,ould equal the r equir ements . It pr ovided an 

opti~al sol ution f or a minim~ cost ob j ective function and the alloc at i ons (from 

appr opriate sources) and the ob j ective functian wer e lis t ed. Input i nfor~ation 

was divided into two met al categories, namely basecourse and t opcoursc metal. The 

progr am was run f or each category using both transport cos t s and combined transport 

and production cos t s as cost pG naltios . 

A n~~ber of assumptions wer e made to f ac ilitat e probl em solution, These 

ar e discussed below: 

(a Ho~ogcneity of metal within the cat egories basecourse and topcourse . The 

counties curr ently differ entiate t he above metal cat egories . Basecourse metal is 

spr ead at the base of a r oad whi le t opcourse me t al is spread on t op of this pr ior 

t o compaction and sealing. Each county favours certain local motal sources be­

cause they ar e closest or because the ~etal is suitable (in terns of the county 

r oad standards) . Any amalgamation would l ead t o one general policy r egardi ng 

metal sources . 

(b In the program the underlying assumption is linearity, i.e. 10 units of 

production (or miles) cost the same as 10 times the cos t of 1 unit of production 

(or mil e s). Both these r epr esent first ~pproximations . In r eality, distances 

travelled ar e small and probably allow few economi es with distance and production 

costs at river sources are generally constant . The county engineers of Kairanga 
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Kiwitea , Oroua and Pohangina Counties listed metal transport costs as ten cents 

per cubic yard ~il e. Manawatu County had transport costs of e ight cents per 

cubic yard rnile. 

(c The county assrJc i ated with any '.IlCtal destination was assumed to pay f or 

metal transportation. The Manawatu County per 'nile transport cost ~entioncd 

above pl aced the county at a cost advantage and al l ov,ed access t o more distant 

sources . 

(d Producti0n at sources was arbitrarily cons trained, 

(o Road soctions s uch as St at e Highway 54A wer e point l ocated at the mid point 

of the section, 

(f There were no barrier s to sale or purchase of metal be tween the five c ounties. 

In the basecoursc an~lys is, f crty s ources and thirtyfive destinations 

(plus one du'nmy) were used. The topcoursc anA.lys i s was confined to twentythroe 

sources and thirtyone destina tions (plus one dummy) , The r espective scurces and 

product i on destinations and requireme nt s, and producti0n costs arc t abulated i n 

Appendix G, Transportation c 0sts used wer e calculated by dis t ance fr001 source t o 

dest ination ~ultipliod by cent s per cubic yard mile , In this manner a working 

model of various amal gallat ions is worked out for the 1968-69 year . The model 

differs slightly fr0m the actual ope r ation of the county processes . For ins tance, 

a whol e year' s allocation i s planned in advance , This is not nor mally done by the 

countie s. No provision was nado for contingencies such as flooding, wh i ch could 

tc~pornrily r e~ove access to river sources. The transport costs assigned ~ay 

differ from those that would prevai l in a competitive s ituation. Production costs 

are only estimates as no accurate record is kept of production costs. In view of 

the costs being only approximations, it is difficult to draw absolute conclusions 

about county anal gamation. 

present system pattern. 

Attention should be focused on deviations fr001 the 

The savings co~puted for the counties are shown in Table VII. The value 

of the savings were obtained by summing the difference between the cos t of the 

ac tual allocation ( as defined by the input data) made in 1968-69 and the optimal 

cost determined by the program. The table is subdivided into program runs to 

allow comparison and give some idea of the impact of production cos t s (usually a 

proportionally lower cost penalty) on the metal allocations made . Very frequently 
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deviations from actual allocations, detected first in the transport cost runs were 

incremented in the subsequent transport and production cost runs. 

TABLE VII. 

TRANSPORTATION PROGRAM RESULTS FOR METAL ALLOCATIONS, 1968- 69 . 

Iteration 1 refers to transport costs as cost penalties. Iteration 2 refers 
to transport and production costs as cost penal ties. 

Topcourse Metal Savings (Dollars ) Basecourse Metal Savings (Dollars) 

Iteration 1 Iteration 2 Iteration 1 Iteration 2. 

Kairanga 1290 1290 1650 1350 
Kiwitea 166 335 0 0 
Manawatu 148 198 10254 10875 
Oroua 880 1094 3034 3170 
Pohangina 35 35 200 0 

Of particular importance are the flows across existing county boundaries, naJ1e ly 7 

topcourse metal reallocations from Oroua to Manawatu County (destination) of 1989 

cubic yards of metal and the basecourse reallocations from Kairanga to Manawatu 

County (destination) of 426 1 cubic yards of metal. 

The for~er reallocation suggests the large Manawatu County crushing 

plant is placed a t a disadvantage by that County having lower per mile transport 

costs. In order to test the effect of a reduction in production costs of the 

Manawat u County crusher ( source 12) on allocations, a third basecourse iteration 

was carried out . The reduction in per cubic yard cost by ten cents yielded a 

slight decrease in total costs . Significantly the only decrease recorded in 

Table VIII occurs in Manawatu County. This suggests that within the terms of the 

ilodel, Manawatu County woul d have to reduce production costs considerably to become 

a more economical source or, alternatively, maintain constant production costs 

while the costs at other sources rise . At the same time, however, econo~ies in 

the vehicle operations of other counties could be found and this could easily 

place the Manawatu crusher back on a less competitive base. 

TABLE VIII. 

TRANSPORTATION PROGRAM RESULT FOR VARIED PRODUCTION COST IN METAL ALLOCATIONS. 

Kairanga 
Kiwitea 
Manawatu 
Oroua 
Pohangina 

1968..69 . 
Basecourse Metal 

1350 
0 

9457 
3170 

0 

Savings (Dollars) 
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The results illustrate clearly the following implications for county 

amalgamation with respect to metal allocations. Firstly, an increase in effic-

iency of this portion of system processes is possible from internal reorganisation 

of metal allocation within counties. Had the year 1 s allocations been tested for 

optimality at the beginning of the year, considerable savings could have been made. 

Secondly, alternative sources were made available by the removal of present county 

bol.lndaries. 

categories, 

Several large reallocations were made between counties for both metal 

Year by year variations in metal destinations and requirements could 

result in further non-optimal allocations unless amalgamation or county trading 

r estrictions were removed. Thirdly, the higher value of savings in the three 

counties, Kairanga, Manawatu and Oroua, could be the outcome of present allocation 

policies that tend to bias allocations to particular sources . Amalgamation in any 

form co uld remove many of these policy differences thereby allowing more efficient 

operation of this component of t he system process. 

Some Boundary Aspects of County Amalgamationg 

The perimeter county boundaries of the five-county area include two majv_ 

physical barriers; Manawatu County is bounded on the west by the sea· while 

Pohangina and Kairanga count ies are bounded on the east by the Ruahine and Tararua 

ranges. The Rangi tikei River effectively forms a barrier to access into Kiwi tea, 

Manawatu and Oroua Co unties with only six bridge points linking the countie s to 

Rangi tikei County. In the south, the Manawatu River divides Manawatu and Kairanga 

counties and forms a perimeter boundary for Manawatu County. Considerable doubt 

exists as to whether there is any f unctional association between the northern area 

of Kiwi tea County and Rangi tikei County and the southern portions of Kairanga and 

Manawatu counties with Horowhenua County. 

The absence of any published information on the conformance of the county 

boundaries with the 'community of interest• of the local area prompted an invest­

igation of this aspect using Kairanga and Manawatu counties. Resident travel 

patterns were selected for study. Travel patterns in the county areas are 

assumed to reflect the pattern of human activity and community of interest for 

that area. By classifying travel according to trip purposes it is possible to 
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isolate ~any different travel patterns. In the study, the travel patterns or-

iginating in the t wo count i es were t est ed for within county patterns, between 

county patterns and a uni- directional pattern to the adjacent counties of 

Horov1henua, Oroua and :::-tani;i t :..kei. 

A ques tionnaire survey WclS undertaken tc obtain data about travel patt-

crns in the two counties. The questionnaire was des i gned to collect town trave1 

frequency :iata cateBorised according to trip purposes for each ho usehold occup-

ant over twent,yonc yc2.1·s of age . Five trip purposes were i ncluded . They wer e 

work, business but not vJOrk 1 shopping, entertainment and other purposes. This 

f acj_litatcd the collec t ion of inforr;iation on a number of major determinants of 

travel. The qu.·::istionnaire sought travel inforc:Jation for a time period of four 

weeks so as to give more gcnc r ali ty t o any emergent pat t erns . 

A number of problems arose in designing t he sanpl e survey. Firstly, 

the populct ion j_n the county to be sa:npl ec. was compiled f rom the current county 

el ectoral rolls . The chofoo of a household as the sampling unit v,as e nforced by 

difficulties e ncounter ed in compiling a population of individuals with a single 

attribute such as age, occupation, or sex. It vias ant icipated differences could 

exist bet neon r m·al and urban ( county town) ho useholds, but t he household pop­

ulation could not be accurately stratified into rural and urban households from 

addresses given in the County Electoral Rolls . The s~~ple s i ze was fi nal ly set 

at 100 households for each county after balancing the high costs of collecti ng 

the information s ought by the ques tionnaire and the need to have a sufficiently 

large sample to give a workable number of quest i onnair e r eplies . 

sel ected randomly and independently. 

The sample 1."las 

Ideally the questionnaire approach s hould be that of a personal visit 

to each r espondent. However, the widely dispersed and large population of 

households imposed financial and time limitations on the approach so a mail 

survey was used, 

A pilot survey of twenty questionnaires, using stamped and addressed 

reply envelopes yielded a 55 per cent return. Several additions wer e made to the 

ques tionnaire at this stage as it was fol t more information mi ght be gained from 
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including questions on the following g place of work 9 means of transport to work 9 

di stance to Feilding and Palrne r s ton North a nd one furthe r township. 

The main questionnairG was se nt out to collect informat ion for the four 

weeks previous to 8 th Novem ber 9 1969. The ques tionnaire and introductory l e tter 

i s contained in Appendi x H. Sevent y t wo conpleted replies wer e r ece ived with 

thirtyfour from Kairanga County and thirtyeight from Manawatu County. Fiva 

refusals wer e r ec e ived. Twelve ques tionnaire s wer e stamped 'address unknown ' 

and a further random dra•:1 wc:.s made to r eplace these. 

The poss ibility exi sts of vari ous forms of bias in the sampl e survey. 

Households :nay be a.r eally clus t ered ·uith r espect to trave l patterns. It i s also 

like ly the county e l ector a l rolls do not c onstitute a comp l e te r ecord of the 

household population in each county . The use of mail quest ionna ires 9 which ere 

generally acknowledged to have high non-response r ates, may have i nt r oduced 

further bias . Thero i s no wa;; of establishi ng whether t hose who r eplied have 

different travel patterns from those who did not r ep l y . Non~response may have 

ar i se n fr om an unposted refusal, failure to take the trouble to r e turn the ques ~ 

i onnaire or an inability t o f ur ni sh the information required . Car e was t a.ken t o 

mi nimi se mi sinte r pr etati on 9 secure acc urate c o:np l e tion of the ques tionna ire and 

encourage r eplies . Additi on2,l var i at i on may a l so have unavoidably arisen f.rom -~ h :J 

time of questionnaire applic at i on. Hov1eve r 9 the time period contained onl y one 

s t a tutor·y holiday 9 that of Labour Weekend 9 so it may be cons ide r e d a r epr esentat . . 

i ve four weeks . 

The estimat e of the pop ulation obtained from the sample i s subjected t o 

variation that is dependent in part on sample s i ze. In the questionnaire s urvey 

it was necessary to obtain an esti:nato of the sampling error in each county so tha .. ; 

chance differences in a trave l patte rn to any t own c a used by sampling would not be 

misconstrued as an actual difference in trave l pattern of the parent population. 

This was tested by calculating the c onfide nce limits in each c ounty for 

the proportion of house holds in the sample with one or more person trips to a 

given town. In Table IX the standard error (S.E.) attached to the proportions of 
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households with trip s to specified towns are r ecorded. 'rhe towns out side the 

two county s tudy are a are grouped together into destination counties . Two 

sampling proportions, those of Ra ng itikei Co u nty (Bulls and Marton) and Sans on 

ar e sufficiently distinctive for the difference to be attributed to non sarnp l e 

variance. Other proport ion di fferences are withi n the range of the s tandar d 

e rror. The 951; confidence limit ( "t -i.96 St andard Error s ) was us0d . 

T .ABLZ IX . 

STAlilli1RD ERROR OF PROPORTIOI'!S OF HOUSEHOLDS I N COlmTIES TRAVELLIHG TO 

SPEC Il<"IED TO \,";JITS • 

Ka.iranga Count,v , 

Destinati on Town/ ~ % H~hold§_ S.E.% 1.96 S. E. 
v,i th ~rips 
to centre 

Oroua County (Ashhur s t 1 17 6. 4 12. 5 
Bu.nnythorpe, 
Halcornbe) 

Rangitikei County (B ulls , 12 5. 6 11. 0 
Marton) 

Feilding 29 7.8 15. 3 
Rongotea 14 5.9 11. 6 
Sanson 0 
Fc)Xton 15 6.0 11. 8 
Longburn 26 7.5 14.6 
Palrnerston North 97 2.9 5.7 
Horo ·.:-;henua County (Levin1 9 4. 9 9.6 

Shannon) 

Manawatu Count,y. 

% Households S.E. % 1.96 S.E, 
with trips 
to centre 

5 3°5 6. 9 

47 8. 0 15. 7 

50 8.1 15. 8 
39 7. 8 15. 3 
18 6. 1 11.9 
21 7. 0 13.7 
8 4. 3 8.4 

82 6. 1 12. 0 
13 5.5 10.7 

The ove rlap of t he confidence limits i s not l ar ge . A l a r ger .Ja.'Ylp l e 

would be necessar~r to est ab li sh whethe r the observed sa'lip ling varia tion can be 

a ttribute d to non samp l e varia tion. It i s not unreasonable to assQrne further 

sa,.r1p ling would establish the source of the variation as being non sa:npling 

variation. Bearing t his assumption in ~ind it i s then possible to proceed with 

the a na lys i s of the questionnaire data and t est a numb er of hypotheses about the 

travel patterns of the parent population. In the ensuing dis cuss ion re s ult s are 

postul ated with r espect to t he possibility that s t atis tical difference s ar e partly 

the product of sa~pling error brought about by sampl e s ize for each county. 

A SU:tlmary of the ques tionnaire r e turns g ives an indication of the 

re l ative i mportance of each town included in the quest i onnaire . The total 

number of househo l d trips (Table X) and tot al househo l d trips differentiated by 

_purpose (TabJ.es XI t o XIII) for tho four week per i od show the dominance of 
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Palmerston North as a centre for both Kairanga and Manawatu Counties . In 

Kairanga county no other town in the adjacent counties generates such a large 

number of trips. In Manawatu County three 1 secondary 1 centres emerge. They are 

Bulls and Marton (Rangitikei County), Feilding (a borough adjacent to Manawatu 

County) and Rongo tea ( a county town centrally located in Manawat u County) . A very 

lov, number of trips to towns in Oroua County and Levin and Shannon (Horowhenua 

County) aro r ecorded. Trips appear to be confined to the area of the two s tudy 

counties. Within these counties there are some between county differences. Tho 

1 secondary torms I of Kairanga County (Longburn) and Manawatu County (Rongotea and 

Sanson) are important only t o people in their r espective county. Breakdown of the 

total trips into trip purposes illus trates again the dominance of Palmerston North, 

Tables XI to XIII arc compiled f or towns having enough t otal trips to mako further 

breakdown by trip purpose meaningful. No figures are included for the journey t c 

work and distance from Fe ilding and Palmerston North as the infor'.l1ation does not 

contrihute to further understanding of the bo undary aspects of amalgamation. 

TABLE X. 

TOTAL PERSON TRIPS FOUR WEEK S.AMPIE PERIOD. 

Destination Town/s or County Head of Head of Other House- Total --· Household Household hold members Trip?. 
K.AIRANGA COU11TY (Malo ) (Female) Over 21 ;rears 

Oroua County (Ashhurst, 
of aBe 

Bunnythorpo, 33 12 0 45 
Halcombc) 

Rangitikoi County (Bulls, Marton) 3 1 2 6 
Feilding 15 45 1 61 Foxton 8 5 7 20 
Rongotea 13 3 0 16 
Sanson 0 0 0 0 
Longburn 29 8 2 39 Palmerston North 387 291 256 934 
Horowhenua County (Levin, Shannon) 8 7 4 19 
MANAWATU COUNTY 

Oroua County 0 0 10 10 
Rangitikei County 78 68 2 148 
Feilding 104 90 56 250 
Foxton 49 20 1 70 
Rongotea 89 68 20 177 
Sanson 32 32 5 69 Longburn 5 2 0 7 
Palmerston North 121 138 156 415 
Horo·,henua County 35 4 30 69 
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TABLE XL 

TOTAL PERSON TRIPS FOR BUSINESS, FOUR WEEK SAMPLE PERIOD . 

Kairanga County Manawat,y Count,l 

Dost ination Town Household Members Household Mo!llbers 
Mal e Female .Male Femal e . 

Fcilding 13 11 47 12 
Foxton 0 0 11 6 
Rongotea 3 0 20 0 
Sanson 0 0 22 6 
Palmorston North 128 45 32 4 

TABLE XII. 

TOTAL PERSON TRIPS FOR ENTERTAIN1IBNT, FOUR WEEK SJ\11IPLE PERIOD. 

Destinatir,n Town 

Feilding 
Foxton 
Rongotea 
Sanson 
Pal~erston North 

Kairanga County 

Househnld Mesbers 
!1bl e Female 

0 
8 
4 
0 

32 

TABLE XIII. 

0 
5 
3 
0 

25 

Manawatu Count_;z, 

Household Members 
Male Femal e. 

7 
1 
3 
0 

41 

14 
2 
4 
2 

23 

TOTAL PERSON TRIPS FOR SHOPPING, FOUR v.m SAJ,iPLE PERIOD. 

Kairanga County Manawatu Co Uii ~-Y~ 

De s tination Town Househo ld Members Household Me1:1b 2 
Male Fe'.Ilale Male Fe'-:le.le 

Feilding 12 10 31 65 
Foxt on 0 0 0 4 
Rongotea 2 0 14 33 
Sanson 0 0 7 23 
Palrnerston North 50 148 31 88 

In the following analysis and discussion of the questionnaire date various 

null hypotheses are formulated, t ested and accepted or r e j ected. Each hypo-

thesis is aimed at clarifying the correspondence of county boundaries with trave-. 

patterns and co'll".llunity of int er est. 

The first null hypothes is , H
0

, under test was that the two counties wer o 

not significantly differ ent with r espect to the r el ative frequency of tot al 

person trips per household to the towns listed in Table XIV. The alternative 

hypothesis, H1 , was that t he frequencies were significantly different. The 

Chi-Square Test for independent samples (refer Appendix I) was used and the 

level of significance set at . 05 with one degree of freedom (df = 1). N, the 
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nu.rnber of households in the sample, was seventytwo . Table XIV below contains the 

results of the a na lysis. Palmerston North i s not included in the Chi-Square 

analysis bec ause the frequency distribution can be analysed by the more rigorous 

Median Test. 

TABLE XIV. 

ANALYSIS OF FREQUENCY OF TOTAL PERSON TRIPS PER HOUSEHOLD FOR KAIRANGA 

AND MANAWATU COUNTIES. 

Notationg ns r efer s to, not significant at . 05. 

s r ef ers to, s ignificant a t . 05. 

Oroua County (Ashhurst, Bunnythorpe, Halc ombe) 
Rangitikei County (Bulls, Marton) 
Feilding Borough 
Rongo tea 
Sanson 
Foxton Borough 
Longburn 
Horowhenua County (Levin, Shannon) 

H0 was accepted 

was rejected in 

week 3 weeks 

ns ns 
s s 
ns s 
ns s 
ns s 
ns ns 
ns ns 
ns ns 

favour of H
1

• 

1; weeks. 

ns 
s 
s 
s 
s 
ns 
s 
ns 

The an?.lysis of the total household trip distributions r eveals no sig­

nificant diffe r ence between counties for trips to adjacent towns in Horowhonua and 

Oroua counties . The s ignificant difference of trips to Bulls and Marton is 

probably a r esponse to the close proxirn i ty of these centres to a large portion of 

the population of Manawatu County. Si:nilar trip fr equencies and absolute numb"' ... 

of trips to Horowhenua towns suggest s a weak orientat ion of travel patterns and 

community interes t t o the south. The pattern to the secondary towns in each 

county yields a s ignificant difference and this supports the existence of localised 

travel patterns to th e secondary centres of Longburn, Rongotea and Sanson. 

to Foxton Borough were not significantly differe nt in the samp le. 

The c onfidence limit s indicate the proportion of household trips to 

Feilding in each county are not significantly different. The results of the 

Trips 

analysis,however, show significant differences between the county trips to Foilding. 

If these results are accurate esti~ates of the total population behaviour, some 

doubt can be cast upon Feilding as a suitable administrative centre given 

amalgamation. 

In order to t est the larger trip volume to Palmerston North, the Median 
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Test for independent groups was used (refer Appendix I). H
0

, was tha.t tha trip 

frequencies to Palmerston North for the two countie s were from populations nith 

the same median . H, wus that the median of one popula tion i s higher than that 
'1 

of the other . This c ons titutes a one tailed test of the .iirection tof the diff-

erence . N was s e t at 72 and the level of significance used was .025 with df ~ 1. 

Table XV summarises the results . The test results demonstrate that the total 

household trip frequency of travel to Pal~erston North is higher for Kairanga 

County . 

Notati orn 

TABLE XV 

ANALYSIS OF FREQUENCY OF TOTAL PERSON TRIPS PER HOUSEHOLD 

FOR KAIRANGA AND MANAV/ATU COUNTIES . 

ns r efers to, not significant at .025 . H
0 

was accepted 

s refers to, significant at .025 . H
0 

was rejected in favour of H1 • 

1 week 3 weeks 4 weeks. 

Pal~erston North s s s 

The above t es t uses mor e infor~ation in the fr equency distribution and increase s 

the ch~rnc e 0f H
0 

being ret a ined. 

By t es ting the diffe r ence between frequency dis tributiomto the centres 

Palmer Rton North and Sanson, Fei lding and Sanson and Feilding and Palmerston No.,,.~.,, 

it is possible to gain more inform .'1ticn about travel patt erns within the county 

areas. Using again the Median Test, with significance l evel set at .025 for 

df = 1 and N = T2, the following were hYPothesise d. H
0

, was that the trip fre­

quencies to any two centres in the same county are from populations with the same 

median. H1, was that the median of one population is higher than that of the 

other. Tables XVI and XVII contain the r esults of the analys i s . 

TABLE XVI. 

ANALYSIS OF THE FREQUENCY OF TOTAL PERSON TRIPS PER HOUSEHOLD FOR 

TOWNS FEILDING AND SANSON 2 A.N-:0 PALMERSTON NORTH AND SANSON. 

Notation~ s refers to, signific ant at .025. 

Feilding and Sanson 
Palmerston North and Sanson 

H
0 

was rejected in favour of H
1

• 

Manawatu Count,v. 

1 week 

s 
s 

3 weeks 

s 
s 

4 weeks. 

s 
s 
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TABLE XVII. 

ANALYSIS OF THS FREQUENCY OF TOTAL PERSON TRIPS PER HOUSEHOLD F'OR 

Notatiom 

TOi?NS FEILDilTG AND PALMERSTON NORTH. 

na insufficient data for Median Test anal ys is . 
ns r efers to, not signif:!.cant at • 025. H0 wa~ acccp~ed. 
s r efers t o, significant at • 025. H

0 
was rcJected in favour of H

1
• 

Kairanga County 
Manawatu County 

1 week 

s 
s 

3 weeks 

na 
s 

4 weeks . 

s 
s 

Each testing substantiates thE- difference between the existi ng county centre and 

a proposed nmal ea~ation county centre . The mediun trip fre~uency t o Fcildit'Jl; 

and Palmerston North i s higho:r.:- than Sanson for Manawatu County . A similar 

patt,nn e'.Ilerges for Fcilding and Palmerston North for both counties . The 

nature of the difference is partly explained by the trip purpose breakdown. 

One further test was carried out to ascortain other influences in the 

results presented above . Each frequency distribution was subdividod into male 

and fe~ale frequency distributions. These were then t ested. using the Chi-Square 

test, v,i th N = 72 and a significance l evel of • 05 for df = 1. H
0

, was tha t 

there was no significant difference between subdivided mal e and female frequency 

distributions to each town. H1, was that there was a significant difference. 

Because of insufficient data, the analys is was perf0rmed for only Feilding, 

Pal~erston North, Rongotea and Sanson. In each c~se H
0 

was accepted. 

The following tentative conclusions about county boundaries and amal-

ga~ation may be drawn from the analysis . Secondary t c,wns in either Kairanga or 

Manawatu county are most important to their respective county, whilst Foilding 

and Palmerston Horth aro important towns for both counties . This may bo symP-

to~atic of a broad r egional focus on these l arge towns that ignores present 

county boundaries . County amalgamation between the two counties, v,ith offices 

at either Feilding or Pal morston North would conform with the present travel 

patterns. 

not great . 

Also, the importance 0f towns outside the area of the tv/0 counties is 

Thus, in terms of travel patterns generated from within the counties, 

the present boundaries represent reaso nable boundary approximations to the 

pattern of travel outside the tno county area. No conclusions can be drawn 

about the travel patterns of people resident in areas adjacent to the counties; 
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CHJ.\PTER FIVE . 

SYSTEM FEEDBACK Alll"D COlTCLUSION, 

I n order to make rocommcrndations about county arnalgar:1ation i n the Manc:matu 

area, it i s necessary to a.ssoss the r esults of the syste::i changes exa..111ined in 

Chaptar Four. Variables that were postulated as relevant in the general system 

r el a tionship wero studied in gr eater detail to allow close approximation t o the 

particular systems of the study counties. Popula tion and reading aspects were 

considered in the light of proposed county amalgamat ion. The isolation of in-

stances of system malfunctioning or county council probl ems wer e interpreted as 

initiators of system response and change . By treating e.!Ilal ga~ation as only one 

example of possible change 9 other alternatives were not d i smi ssed. 

The cha,nges 'Tiade wer e aimed at testing v,hethe r amalgamation would ful f il 

the objectives of the Local Gove=~~ent Co~missian, The changes were al so des-

icncd to demonstrate t hat deteiled study of county operations can yiG l d relevant 

infor.!lation about amalgar:1at:i.::rn. En.eh che.nge studi ed mus t be inter preted in te~s 

first l y, of the model used and secondly, other r elr.ted system operations. The 

results obtained 3ro products of the conceptualisation of particular aspects of 

system change and oper "'tion but the procedures used can easily be extended into 

othor system operati ons r elevant t o a~alga~ation. The informati0n about the 

changed system is di scussed and co~parGd with the present system. 

the system par ameter of f eedb~ck is made oper ational . 

I n this wey 

I t is realistic when making policy recommendations to tak2 into &ccount 

political cons idcr ati0ns. There is a need to cons i der the degr ee to which any 

chai:ige will be accepted by the county r a t epa,yer s a nd residents or any other i nter-

ested party . I t i s very likely any amalgamation dec ision for the five counties 

or an~r co:;1bination of these will be made not on definite evidence e i ther for or 

against, but on the basis c f the c ombined experie nce of the elected r opresenta.t-

ives. Ther efore, in the ersuing discussion, attention is given to some of the 
/\ 

political implications ass~i ated with the f eedback conclusions . 
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Taking fir s t the population distribution aspec ts of amalga~ation. Fro~ 

the ' r esults given it i s possible to conclude a number of point s . The five county 

area has a po int of gr eat os t influe nce and 'Tiini•.n lJ!Il travol in the vicinity of 

Feilding and Palmerston North . The popul ati on is concentrat ed in the Kair a nga1 

Manawatu and Oroua counties. A disper sed and declining population in Kiwitea 

a nd Pohangina c ounties limit s the effectiveness of these counties . The count i es 

ar e cor;front 0d ':!i th a large area of l a nd a nd h m1an activity which is pr i ·na r ily 

or i e nt at ed t ovmrds Fe ilding and Pal11erston North . The f ocus has been demonst r ~t ed 

but it r emains a political decision o,s to ,vhe ther l oc a l ar ea govern'Ile nt or 

r egional l ocal gov.:rnment i s chosen. Should the decline i n population of 

Kiwi t ea and Pohanginc counties c ontinue, the per c ap ita cost s of county operation 

c ould easi ly increase . An am:ilgamation of these t wo c ounties with perhaps Oroua 

or Ka. iranga, Manav,atu and Orou2. Count i os c ould lead to a r edistribution of per 

c ap it a costs of county ope r at i :' n tha t v,ould be nefit Kiwi t ea a nd Pohangina . Mor e 

particul ar ly , the counties ~,ia;y not be able to r aise sufficient r ates to pr e ve nt 

system malfunctioning or e ve n breakdown. One objective stresses the provision of 

a systerr1 of l ocal gove rnment tha t would bes t c ontinue d0velop'.Ylent. The e vide nc e 

presented on the populati r: n d istributi , n aspects of a'Tlalgama tion s uggests a noed 

to c ons ider the r egional c ont ext. 

Co'.ilpleine nting the a bove r esult s is the Ind(:~ X of Efficie ncy of the ad'Tl i n-

i str at ive c e ntres . The indox provides information about the r e l a tive efficiency 

of each existing ad~11inistrc1.tive c ent re f or a ny a'Ilalgamation c o!!lbination. Two 

po ints e'Ile rge. Palmers t on North and Fo ilding are c onsistently r anked as ~ore 

efficient loc a ticns f or county offic es. More importantly, greater areal a nd 

population efficiency i s achieved through a;nalgamation combinations r athe r t han 

for existing c ounties . A five county alJlal ga~ation with ?almor ston North as the 

admini s trative ce ntre would be the ,nost efficie nt l ocat i on in t orlJls of popula ti on 

and dist ance from the ad'.ilinistr a tive centres. The three county a'Ilalgamation of 

Kairanga, Manawa.tu and Oroua c ounties based on Palmer s ton North is ranked second, 

while the same combination base d on Fe ilding is third. The choice of the centre 
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could depend on other factors such as the proximity of specialised facilities and 

services needed for l ocal government and the availability of l and for building ex-

pans i on . Another f actor i s the a.L'lount of i'Ilpact any change would hav8 on county 

vehicle usage and the charges f or plant op8r ati on. Likewi se , a change in count y 

offic e l ocation could influence the availability of staff and affect the wage and 

salary pa,yment s . Further , tho est ablish:ne nt of ' ,:,,r ea' offices for county engin-· 

eer s could reduce any gains i n efficiency by increasing the r unnint:; cost s . 

St udy of the cormectivi t y of the Stat e Hi ghway net work provides further 

evidence t o suggost tho area has a f ocus en Pal mor st on North. This analysis i n-

vostigat €d one of the ~ore i~portant vari ables in the county system, that of 

r oading. 

The specific systGm cha n{;e that dealt with me t a l allocation provided con.­

s idcrablc infor i::i,:. t i on abou t t he i mpact of amalga!Tiation on t his aspoct of count y 

oper at ion, An i nc r ease i n effi ciency would t ake pl ace g iven any a~alga~ation 

c0':Dbination. However, gr cat Gr savings ar c f ound in the throe l ower c ounties 

v,her o the t ot al vol lElo of me t al us0d i s hi gher and the :iile;igc s t o alternative 

sourcos ar e not as gr eat . Part of the amalgamation s avings can bo attributed t o 

the absence of any policy or pr of or cnce deci s i on in the ~odel (the criterion i s 

'rr i nimwn co st). The -:wdol highli15ht s pr cbable ls.rge monetary savings f or tho 

county a'.lla l gamation of Kairanga , Manawat u and Or oua counties . Amalgamation woul d 

probably r emove bias agai nst particul ar s ource s as allocation docisi0ns f or the 

three county ar ea would bo made by on0 engineer . A five county amal gamation 

v;,oul d not increase cos t s or reduce officio ncy . The extra incroracnt of effici ency 

is small when Kiwitc a and Pohangina counties are included . 

Tho evide nce presented i s f or only one year of al l ocation but tho l ar ge 

amounts of dollars involved encourages examination of future yearly alloc ations 

shoul d an amalgamat ion take place . Tho CLL'!lub.hve cost r eductions over time Rr e 

also complemented by other poss ible savings associa ted with more efficient metal 

allocation. The r eduction in vehicl e milas would liber at e vehicles and l abou:r 

f or other county work, the r eby incr easi ng the r at e of county devel opment . At 

the same time bulk processing or purchase of metal could be a sour ce of further 
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economies. The planned operation of metal trucking in any amalgamated county 

11ight l ead t o further strea~lining of operation. The ~odel could be extended to 

include the purchasing of scaling chips for road surface sealing , 

The analysis of boundary considerations using travel patterns as the 

bounded activity in Kairanga and iiianawat u counties gave an indication of the 

eff ectiveness of the county boundaries . The orientation of the counties i s 

t ov,ard both Fe ilding and Palmerston North . Little trave l outside the s t udy 

counties (except t o adjace nt Foilding Borough) suggests the counties contain 

people ~ith a com.~unity of inter est thet is within the two county ar ea. The 

southern boundary ni th Hor owhcmua c ounty does not conflict with travel patte rns . 

The bourrlary with Rangitikei county is not so definite , with Bulls and Marton 

generating inter- county t rips fr CY.D hlanawatu county, Oroua county does not att-

ract people fr om the t wo c ounty study area. The boundary be tween Oroua and the 

t wo s tudy countics 9 however, 11ay not r eflect t he bound2.ry of any community of in­

t er est. Q,uitc probably Fcildi ng and ?al•nerstr::n North are major trip generators 

\'1011 into Kiwi tea and Pchangina counties . Further investigation would clarify 

the broRd ar ea of influence of various centres on each county. Providing nc l oss 

of efficiency in thG total sys t em oper,.~tions i s brought about by boundary a l t or ­

~t i cn, community of intorGst could serve as a sound basis for fixing c ounty 

boundaries . 

The aspects of arnalga11ati0n s tudied do not form a compkte invostigation. 

Many other i ssues and county opc r ~ticns require d0tailad investigation if useful 

evidonce is to be presented t o Councillors or r a t epayers and residents. In 

terms of systems analysis the critical components must have boen investigated 

before any conclusions about t ot al system effectiveness ar e reached. Det ailed 

study of ad~inistrativo procedures, office equip~ent and salary pay~ents before 

and after simulated amalgamati on woul d enabl e hypoth0ses such as "aranlgarnation 

would r educe the nrniber of staff empl oyed" to be adequately t ested. Replace!llent 

theory could be used to deal with work situations in v1hich efficiency tends to 

decr ease in ti'.ne, but where it can be restored to any earliGr level by some kind 
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of remedial action. Simulated amalgamation could es t ablish likely savings in say 

vehicle replacornont. Definite statements on the qualititative effectiveness of 

essentia,l services such as air and water pollution, noxious weed eradication, 

planning bylaws and public health would enable a closer look at possible gains in 

effocti veness of those operations vii th amalgamation, The question of r epresen~-

ation cannot be overlooked and a yardstick mi ght well be formulated to assess 

various represent ation schemes. The usefulness of network analysis could be 

extended to include county vehicle allocations on the basis of work and road 

classification. The objective could be the minimising of miles travelled which 

would increase the 1 work 1 time of the vehicle . An example of this would be 

gr ader allocation. County graders might not be operating to capacity at present. 

Providing factors such as the portions of road requiring regular grading, the cost 

of operating the grader and the maximum and ~inimU!!l number of miles or hour s of 

operation per day per veh icle a:re known, then operation under simulated amalgam­

ation conditions could be carried out using connectivity, shortest path or rnilea6 _ 

matrices as input data. 

There are, however, serious limitat ions to the county system as it now 

operates that make any amalgamation investigation a dif'ficul t task. On one 

hand no county has a defi nite policy outlining what it intends to achieve over 

a given timo, Priorities are rare ly assigned and the r e lative importance of 

service or work r equireme nts are intuitively decided. The issue cannot be 

escaped by referring to legislative duties and responsibilitie s . These are only 

constraints or the framework in which the counties operate. On t he other hand, 

procedures are not orientated towards efficiency, effectiveness or probl0m solving. 

Instead they are linked very closely to tho annual audit. Difficulties met in the 

analysis of county organisation might be overcome if the counties chose to: 

(a standardise works policy, procedures and standards , 

(b undertake cataloguing and storage of information other than that necessary 

for the annual auditing of accounts, and 

(c adopt and introduce data organisation and activity investigation procedure::; 

such as systomatio planning or systems analysis. 
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If the above procedures wor e adopted it will be easier to examine care-

fully any proposed county amalga~ation. Decisions would have '!lore like lihood of 

being based on evidence about county opGrations rather than variollS opinions 

about the state of county operation. Further, county a~algaoat ion studies 

r equire consider ation of a number of points . These ar e listed below. 

(a A definition of the ccuntics operations and por fo r'llances . 

(b Def inition o::.' perfor11ance standards and arnalga'.Ilation obj0ctives . 

(c Chango of the pr esent opcJr ations to r epresent at least sor.ic aspects of the 

ar.ialga.JJated county cperation. 

(d Assessment of the a!llal gamation proposal s in the light of per fo r 'llance 

standards and amal gamation objectives . 

The st atistical analysis of vari ous aspec t s of the county system oper-­

ation and the simulation of chc1nge could be reapplied t o gain further knowledge 

about county govern'llent. In part icul ar, the use of linear progra~ming .co uld 

place 'llany county activities in cl 0arer per spective . For instance, metal dest­

inations and r equirements for any year coul d be est imated in advance and a f0w 

minutes of computer ti·ne ·1,ould yield an optimal or feasible solution. The 

pr ogra!!l coul d easily be devel oped to decide questions such as the ' next bes t 

s ource ' if flooding occurred 01' product ion a t a source was inadequate . The l-:oy 

poi nt in applicat ions of thi s sort woul d be the availability of evidence on the 

rel ative efficie ncy of oper ations . This woul d remove any doubt abcut efficiency 

of oper at i ons and confirm the belief of optimists about current econO'llical oper­

ations . 

COE'CLUSION: 

By using a systems f r amowo=k to study the ques tion of the des irability 

of county amalgamation it was possible to arr ive at c. number of conclus i ons . 

County l ocal government was first defined and s tructured as a syst e~ . The i m-

portance of popul ation, valuation, total r oad miles and the National Roads Board 

to county oper ation was do'llonstratod. Some of the relationships associ at ed with 

these variables wer e examined in det ail for the five counties Kairanga , Kiwitea, 

Manawatu, Oroua and Pohangina t o sec if amalgamation would l ead to gains in 
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efficiency and effectiveness of local government . 

The evidence from the population distribution aspects of the five countios 

indicated gr eater influe nce of population, shorter travel distances and more com­

pactness of area for a county c entred on either Feilding or Palme rston North. The 

use of an Index of Ef fici ency of the county admin i strative ce ntre l ocations 

confirmed this. A graph theory ar.alysis of the St a t e Highway net,JOrk a lso pointed 

t o the focus on Palme r s t on North . The a bove aspects of county amal ga'Ilation 

c onside red aspec ts of eff icie nc y in c ounty government in non- monetary terms . 

;rhe simulation of me t a l a llocations under amalgamat i on conditions l eads 

to the con.clus i :rn that amalga'Ilation would be likely to bring about econoTJ1ios t o 

Kairanga9 Mana.watu and Oroua Count ies, providing policy differences between the 

counties were e liminated . Very f ew ec ono>nics were found f or KiwitGa and Pohang ina 

counties. Furt hor, v1 ith respect t o t h i s c omponent of county operations 9 arnal-

gamation would not l oad to reduc ed efficie ncy. The same wor k output wo uld be 

achi eved for slightly r educ ed costs . Since costs inc l ude many c omponents such 

as vehicle time, availabili ty and operation c osts and l abour overheads 9 more money 

co uld be expended on other county operations. The net effec t would be e ither an 

incre ase in county work output or r ed ucti on in e nergy input (money allocate d for 

expenditure ). As arnal ganation i s conternplated by the counties as one way of 

counte ring systern malfunctioning 9 an increase in output or the rate of develop­

me nt could be the 11or e probablo ama l gamation gain, 

The examination of the county boundaries of Kairanga and Manawatu 

countie s t est ed a nu.11ber of hypctheses concerning s i r;i ilarity be t ween travol 

pat t erns in t he t wo c ounties . This aspec t de alt with the comm unity of interest 

of the county areas and i s bas ic t o any proposed amalgamation. The southe rn 

boundary of the two countie s r epr e s e nts an adequa t e county boundary 9 but tha t 

between the two a ppears to cut across actual travel patterns . The focus of tho 

two counties on Palmorston North i s supported. County gove rnment in the five 

county area could well be based on the regi onal ce ntre of Palmerston North. 

Finally 9 only a t e ntative conclusion may be drawn about the i11pact of 

amalgamation on the effectiveness of county local government in the st udy area. 
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The cu~ul ative effect of the r esults obtained i s one of increased county 

eff ectiveness under amal ga~aticn oper ation. Howe ver, until all the r e levant 

aspects and anticipate d gains of a:"aal ga.mat i on have been analysed in de tail it 

i s not possible to advocate or oppose categorically any amalg&~ation c ombinat ion. 



.APPEHDIX A. 

VA."RIABLES USED IN RANK CORRELATION ANALYSIS. 

Variables following a colon represent a breakdown of one variable into a number 

of component variables. 

EXPENnITURE VARIABLES 

Administratiom 

Maintenance of Works and Services i 

Salaries and wages 

Roads, streets 9 bridges and footpaths 9 
Halls, domains and re serves; 
Eradication of noxious weeds ; 
Central plant hire and operationj 
Salaries and wages . 

Capital Expenditure out of General Fundsi Central Plant p urchases . 
County roads 9 streets 9 bridges and 
footpaths. 

Total County Expenditure . 

INCOME VARIABLES 

General Rates. 

N. R.B. Grants and Subsidies. 

Mi ni s try of Works Gre.nts and Subsidies. 

Other Grants and Subs idie s . 

ENVIRONMENT VARIABLES 

Area. 

Capital Property Valuation. 

Percentage of Developed Land 9 

Total Population. 

( area in farm land 
tot al area 

Population Density per Square Mile . 

Population Res ident in County Towns . 

Percentage of Pcpulation Living in County Towns. 

Miles of Paved Roads . 

Miles of Metal Roads. 

Miles of Ureietalled Roads. 

Total Road lliles. 

Percentage of Total Road Miles as Paved Roads. 

Percentage of Total Road Miles as Metal Roads. 

COUNTY LABOUR FORCE VARIABLES 

Number of Administrative Employees. 

Number of Other Employees. 

X 100 ). 



APPEHDIX B. 

LOCAL l,.UTrIORP:'IES OPERATING IN TF{E 1',I~ COUNTY AREA. 

Only the por tions of the five county area ad~inistered by the following local 

bodies are mentioned. 

Feilding Dorough CouncH. 

Feilding Urban Fire District ' 

Foxton Borough Council. 

portions of Manawatu and Oroua counties. 

Makerua Drainage Board~ portion of Kairnnga County, 

Manawatu Catch!::ent Board; Kairanga.? part of Oroua and Pohangina 
counties , 

Manawatu District Hydatids Co7lmittee; the five counties. 

Manawatu Drainage Board~ portions of Manawatu and Oroua counties . 

hlanawatu Oroua Electric Pager Doardi the five counties. 

Manawatu Pest Destruction Boardi Kairanga and hlanawatu counties. 

Oroua Drainage Board~ part of Manavw.tu county. 

Paloerston North City. 

Pal~erston North HospitaJ Boardi the five counties. 

PalT.erston North Urban Fire District ~ KairanBa county, 

Rangi tikei Catchr;ient Boardi a portion of Kiwi tea, Oroua and Manawatu 
counties. 

Ruahine Pest Destruction Doard? Ki1·; itca 7 Oroua and Pohangina counties. 

Sluggish River Drainage Boardt 

Urban ?ire Districts:. 

Wellington Harbour Boardg 

part of hlanawatu county. 

of Chelte~~a~, Kimbolton7 Ra neiwahia, 
Rongotea and Sanson, 

t~e five counties . 



APPENDIX C. 

COMPILATION OF INPUT Di,TA, POPULATION POTENTIAL-:hIBDIAN CENTRE-JiE.AN 

CENTRE PROGRA11. 

The fcllowing steps were involved in data pr eparatiom 

1. Census areas derived fr om Increase and Location of Population, 1966 were 

l ocated on a bas~ ~ap (Scale 1:253,440) and respective populations recorded. 

2, A coordi nate grid of size two miles by two ~iles was overlaid on the b-so 

~ap . Population values were assigned to each grid cell, with those on grid 

borders being allocated alternat ely . 

points 1 to i. 

The grid cells were used as population 

3. The grid information was then punched in matrix form . Each element of the 

Tiatrix contained one of throe data categories . Cells within the five-county 

area were represented by 11 s. The ro~aining cell s of the matrix were r epres-

ented by O' ~ defining the a~ea outside the five counties . Where a grid cell 

had a population value, tha one was omitted and replaced by a population value . 

4 , Three dato. input matrices were used, one for each of three random r otations. 

The rotations were zero degrees North, 125 degrees North and 237 degrees Ncrth. 



APPENDIX D. 

COMPUTAI'IOJ'.TAL PROCEDURE FOR CALCULATION OF TI:Dli'X OF EFFICI:s:;,:c_x. 

The population values \'Jere o1) t a i ned from Incre nse and Loc ation of Population, ;96.~. 

1. The Mean Centre of Population , I , for each co~bination was calculated. 

2o 1l1he Medi an Centre of Population 7 was approxi~nated using cu.rn ulati ve fr eque ncy 

graphs . 

( a A base map ( scal e 1~253 9 440) of the 8.rea r1as overlain with a two rn i lss 

by two mile s gr id. Population point s values we r e aggr egat ed in each grid cell 

and the rov1s a nd co l u'.nns of the grid :natrix summed . The gr i d row and colwnn 

contai ning the (:l iclpoint of tlie cu.rnulative f r eq ue nc,y curve were determined, This 

was tre nsferr ed back to the base map and designat e d the opt ima l or most efficie nt 

centre loc ation. 

(b Three random rotations of ze ro degrees Nor t h, 125 degrees North a nd 235 

degr ees :t:orth YIGre made to check on variation fro"'.! the gr i d overl ej'. 

(c Tv10 rot .:1 tions 1 zero degrees and 125 degrees North were the hJO extreme 

value s (furtherest apart) in tbE- rotational pat t e rn of median centre location. 

3. 1\io values of I 9 designated I
1 

and r
2 

,nere calculated 1vith r espe ct to the 

opt i mal centre locations . 

4. 'i.'he Index of Efficiency was then ca l cu l ated by the formula 

E 
r, 2 

,_--.!...1...!:. 
I 

giving 2. vnlue be t ween ze ro and one . 

As E t ends to one 9 s o the distance between the optimal a nd actual centres is 

r educ ed. Th us 1 a loc a tio n wi th a va l ue of E at . 80 i s mor e effi cient than a 

location ~i th a val ue of E at ,70 , The loc a tion of the actual centre i s 

closer to the optb1al centre for the highe r value of E. 

In the r esult s 9 three values of E wer e r ecorde d a t E great er than one. 

This was caused by varia tions i n the value of the optimal centre f'rom rota ting 

the grids. 



APPENDIX E. 

COMPUTATION PROCEDURE CONNECTIV ITY MATRIX STATE HIGHWAY NETWORK nr STUDY AREA. 

The following paragraph is based on Busacker and Saaty, 1965 and 

Garrison, 1960. 

In graph theory no t a tion, a vertex refe r s to 'places', an edge to 

1 a route 1 and the gr aph refe rs to the I highway system' or I network'. An 

ordinary network corresp onds to a one- zer0-vertex matrix X = (x . . ) wheng 
lJ 

x . . = 1 if 9 and only if, a route exis ts between i and j 9 otherwise x . . = O. lJ lJ 

The infornation in Figure 6 is r educe d to a one-zero vertex matrix X 

with the follo\~ing form ~ 

X = 

0 0 1 • 
0 0 0 • 
1 0 0 • 

Each of tha nineteen townships, county towns, boroughs a nd city are listed 

along both the columns and r ows of the 19 x 19 matrix. A 1 denotes a direct 

connection between two settle~ents while a O denotes no direct connection. By 

raising the matrix to the powe r of the graph diameter (six in this s tudy examp l e ) 

it is possible t o derive a matrix X( 6) which cont ains the following information 

about the networki the diagonal entries indicate the total numb er of s ix-step 

r outes utilisable in go i ng out and back from a settlement and the othe r entries 

give the tot al number of six- step routes be t ween pairs of places. By adding 

across each row a total measure of connectivity for each vert ex is foLrnd . A 

portion of the power e d matrix i s shown below. 

X(6) = 

50 00 9. 
0 0 0 0 0 • 
0 0 14 0 0 • 
00000 . 
000022. 
• 0 • • • • 



APPENDIX F. 

GENERAL STATEMENT OF THE TRANSPORTATION PROBLEM. 

Suppose there are m origins (metal pits or river access point) and n 

destinations (road reconstructions). At the ith origin a. cubic yards of metal 
J. 

are available (i c: 1, ••• , m). 

are r equired (j = 1, ••• , n) . 

At the jth destination b. cubic yards of metal 
J 

If supply equals demand, total production or 

ext raction of metal equals the total amount of '.Iletal required on reading works . 

There are mn possible routes from each one of them origins to each one of the 

n destinations. There is a cost (per cubic yard of metal transported) associated 

with each route . Specifically, it costs $0 . . to transport one cubic yard from 
lJ 

origin i to destination j. The require~ent i s the l ast cost transport schedule. 

If x .. cubic yards ar e sent fr® origin i to de s tination j then the cost of such 
lJ 

i s C . . X . . • 
J.J lJ 

The ~odel can, therefore, be stated asi 

To ~inimise the objective 

SLlbject to the constraints ~ 

n .._.. 
,_ x . . = a

1
. 

j= 1 J. J 

x . . 
lJ 

X . . ~ - 0 
J.J 

Cl 

and C 
L. 

i::: 1 

for 

a. 
l 

a ll i, 
n 

' = L 
j= 1 

z 
m n 

(.- ' "" "- ,:,,.. c .. x .. 
l:1 J= 1 J.J lJ 

i = 1, 2, •• • , rn 

j = 1, 2, ••• , n 

j 

b. 
J 

When supply exceeds demand a durnmy de s tination i s creat ed at a zero 

distance ( and cost) fr o:;1 every origin. 

More detailed explanations with examples can be found in Cox, 19659 

Ri!Jll!ler, 1968, Sasieni, o.nd Yaspari. and. Friod.mn.n, 1959, 199 - 221 • 



APPE~i!:DI X G. 

Bii.SECCURSE AlID TOPCOUR3E SOURCES .t"J:rn PRODUCTTON DESTHTATIONS Al"'ID 

.ASSIGTfED PRODUCTION COSTS. 

Meta,l Sources and Production Constraints. 

Topcourse Basecou.rse. 

Source Producticn Source Production 
(cubic yards) 

1 . 
2. 
3. 
4. 
5, 
6. 
7, 
8. 
9. 
10 . 
11 • 
12. 
13 . 
14. 
15. 
16 . 
17. 
18 . 
19. 
20 , 
21 . 
22 . 
23. 

(cub i c y erds) 

Child Bras Ltd. 
Manawatu 1\shphal t Ltd 
Higg i ns and Sons Ltd . 
G. C. Sm i th Ltd . 
Maxwells Line Shingle Ltd . 
W. S'Ili th Ltd. 
Puhcrnui Crusher 
Vautiers Pit 
Rangatawa 
Kj_w i tea 
Robert I s Pit 
Got.lld ' s Pi t 
RaLJ.'.!in i 
Telma - Coul ters 
Oroua Bridge 
Ruahin0 
Gorr,;e Rf"Ja,d 
Rt)wa 
Shannon 
Ot ara 
Pourangaki 
Boaconsf i old 
Vinegar Hill 

5000 
5000 
5000 
5000 
5000 
5000 

10000 
2000 
2000 
2000 
2000 
2000 
2080 
2000 
2000 
2500 
sooo 
2500 
2500 
2500 
2500 
2500 
2500 

Total production available 81500 

1. Child Bros Ltd 
2. Manawatu Ashphalt Ltd 
3. Hi ggins and Sons Ltd 
4. Karere Beach 
5. Kopane Beach 
6. J ames Line Pit 
7. G.C. Smith Ltd . 
8. Awahuri Beach 
9. Te Puna Beach 
10. Maxwells Line Shir16 l e Lt d. 
11 . S. Snith Ltd . 
12 . Puhenui Crusher 
13. Rangitike i Ri ver 
14. Jqckeyt own Road 
15. Shannon 
16. Brennan ' s 
17, Pohangina 
18 . Heneghans Lino 
19 . Kiwitea 
20 . Oroua 
21 . Kaka:riki 
22. Shorthalls 
23. Feilding Bor ough Counci l 
24 . Robert ' s Pit 
25 . Gould I s Pit 
26 , RaLl'7lai 
27. Totara Reserve 
28. Kornako 
29 . TeAwa-Coulters 
30. Oroua Bridge 
31 . Marton Block - Oroua Gorge 
32. Ngaputahi 
33. Ruahine 
34. Gorge Road 
35. Re·,,a 
36 ~ Shannon ' s 
37. Otar a 
38. Pour a ngaki 
39. Beaconsfield 
40. Vinegar Hill 

20000 
20000 
20000 
30000 
15000 
5000 

20000 
15000 
15000 
20000 
20000 
40000 
10000 
10000 
10000 
10000 
10000 
10000 
15000 
20000 
10000 
10000 
15000 
10000 
10000 
20000 
15000 
15000 
15000 
15000 
20000 
15000 
15000 
15000 
15000 
15000 
15000 
15000 
15000 
15000 

Total product i on availabl e625000 



2. 
Appendix G (cont'dl 

Metal Destinations and Reguire~ents. 

The destinations used in the program were specific locations on each road. For 

convenience, only the road n~Je of the destination i s lis t ed . 

Topcour so 

Destination Requiro:nents 
(cubic yards) 

1 0 

2, 
3, 
4, 
5, 
6. 
7. 
8. 
9, 
10, 

No.1 Line 
Rcbe:rts Line 
:B'lygers Line 
Linton Station Road 
Main Drain Road 
Kahuterawa Road 
Longburn-Rongotea Road 
Longburn Footpaths 
Milson Bridge Approaches 
Poutu Road 

1000 
700 
600 
700 
200 
200 

2000 
106 
236 
99 

11. Tayl or Road 829 
12. Foxton Beach Streets 106 
13. Fairfie l d Road 197 
14, Bainossc Road 1686 
15. \ililson R0nd 670 
16, Nap i er RJacl 240 
17. Midl and Road 588 
18. Mangaone Rand ,656 
19. Ashhurst-Bunnythorpe Road 1600 
20, Wyndh:1s St r oe t, Ashhurst 254 
21 . ·,-1a,iat3, Ro2d 104 
22 , Ridge Road 700 
23, Che l t onho.D-Hunterville Head 2031 
24 . St ate Highway 54 A 1380 
25. ~"3tG to Highway 54 B 4688 
26. Pe~barton Road 1100 
27. St~te Highway 54, Ki~itea 

County Llain t enance Aroa 1 658 
28 . S. H.54, Maintencnce Area 2 434 
29 . S.H,54, Maintenance Aroa 3 367 
30 . S.H,54, Maintenance Ar ea 4 190 
31 . Dill.'JIIT DESTINATION 56181 

Total Requirements 81500 

Basecourse 

Destination Re '.J. ui r ,c"1c nt s 
(cubic yards) 

1. No, 1 Line 2000 
2. Roberts Line 8000 
3. Flygers Line 1500 
4. Linton Station Road 4000 
5. Main Dr ain Road 2000 
6. Kahuterawa Road 1000 
7. Ha:nil kns Line 2500 
8. Longburn-Rongotea Road 24000 
9. Milscn Bridge Approaches 1000 
10 . Poutu Road 1089 
11 . Taylor Road 2735 
12. Foxton Beach Streets 198 
13. Fa irfie ld Road 184 
14. Bainasse Road 4077 
15. Wilson Ro ad 3016 
16. Motuiti Road 5662 
17. Hiontangi Block Road 5506 
18 . Napier Road 1911 
19. Midland Rnad 5206 
20, Mangao nG Road 6109 
21 . Ashhurst-Bunnythorpe Road 13000 
22 . Lethbridge Road 1156 
23, Wyndham Street, Ashhurst 2009 
24 . Makara Road 110 5 
25 . Watershed Road. 902 
26. Waia ta Road 564 
27. Pohangina Valley Eas t Road 3000 
28. Pohangina Valley Wes t Road 3000 
29. Pohangina Valley \'ies t Rd. (Api tjJ1000 
30. Chel tenha:n-Hunterville Road 4429 
31 . Pe~berton-Ohingaiti Road 231i 
32 , State Highway 54 A 5598 
33. St ate Highway 54 B 1564 
34. Williamsons Road 862 
35. DUMMY DESTINATION 5028'o:8 

Total Requ.ir e'.lle nts 



3. 

Appendi x G ( cqnt 1 d). 

Co s t of Production at Source g ( cents por cubic yard of metal) 

Topcourso Basccourse 

Source Cost Source Cos t 

1 80 1 60 
2 80 2 60 
3 80 3 60 
4 80 4 20 
5 So 5 35 
6 80 6 40 
7 100 7 60 
8 40 8 20 
9 40 9 2D 
10 40 10 60 
11 40 11 60 
12 40 12 50 40 
13 40 13 25 
14 40 14 45 
15 40 15 45 
16 90 16 30 
17 90 17 30 
18 90 18 30 
19 90 19 30 
20 90 20 30 
21 90 21 30 
22 90 22 30 
23 90 23 25 

24 40 
25 40 
26 30 
27 30 
28 30 
29 30 
30 30 
31 30 
32 30 
33 30 
34 30 
35 30 
36 30 
37 30 
38 30 
39 30 
40 30 



APPENDIX H. 

SAMPLE SURVEY I NTRODUCTORY LETTER AND QUESTION1iA IRE. 

Dear Sir/Madcl'.11, 

I a:!l carrying out post gr adue.te r esearch at Massey Un ivers ity on the 
desirability of a!rialgarnating the five counties in the Manawatu re g i on. 

fl.H.i\.T THE ,~UEST IONNAI RF~ "TILL ACHBVE. 'I'r avcl pa tt erns r eflect quite accurn.tGl;,-
the importance of various tcwns and citj_os in a r egion . This Que s tionnai re has ')1... C 

beon pr epared t o gain SOr,)8 i nsight in~ o tbc tr ave l patterns withi n the l:,,Ianav·,1att,;. 
regi c n. 

THE n·:PORTANCE OF' A REPLY. 'l'h i s qL~estio nnr.ire has been se nt to a lirJ. i t ed nu;;1bor 
of househo l ds to r educe inc onveni ence and cost. Your rep l y i s the refore va r y 
important. Infor::iat ion r equested has boen kept to a 'll i ni 'llU!!l . .After o.nswe ring 
the questionnaire p l ease p l ace it i n the stamped a nd. addressed e nw: l ope and 
p os t it, 

AHSWERilifG TI!STRUCTI UNS. 

* 
* 

* 
* 
* 

Ploaso 

If tbr:, 

If t he 

If the 

If tho 

If the 

don ' t include 

trin purpos e 

trip purpose 

trip purpose 

trip purpose 

trip plG'pOSO 

school trips 

was f or shor)p i ng use s 
was for 2ntcrt:1 inment use E 

,NUS a r Ggul a.r journey t o vvork use w 
was fer business (not 2. journo.v t o work) use -----· 
\VO..S f or 0t hen' reaso ns use X 

* ?lease d on ' t incl ude trips ~ado in the l nst week i nto trips made 
in l a st ::10nth. 

HERE I S AN EXAMPLE OF H01.'i ii. Q,UESTION1'L4IRE lVi I GH'l' BE COM:PLETED. 

B 

The. Head of H0usehold ( hL1sband ) a f ,1.r '.11e r 1 •nade four trips to Pal rners ton North 
in the l as t 1J1onth. This v,as made up of one trip fo r shopping l as t week and 
three for bus iness in the last :nc nth . Tho to t a l for the week = one trip, 
f or the '.7lont h = threo trips. The wife 1 v,h o does not work 9 '..nad0 fi ve trips 
one for s hopp ing i n tho l ast v;ook ( with her husband but the ontry i s s till 
r ocordod) 9 and the other f our ir. th e 12.s t mont h , to 1<.,eilding 9 and by he rse lf . 
All were fer shopp i ng. The t ot al for the week = one trip 9 for the :-i.10 nth = 
f our trips. The questionnaire woLll d r e ad ~ 

---1 ·---. . .. -·-· -·· . --· -
Head of 

I 
· HoLlseho l d ! (Mak/Husband) 

Head of' 
Househo l d 

(Fcmale/Vife ) 

~:~~:~~--~ ---- -,- -- -- ---- ~j 

l
~-P-a l_m_e_r_st_o_n_N_or_t_h __ '. _ _ 1S- 3-B-----+---1--S---~ 

I week month week '11~ -----·------~-___ : -· - ·-- - - ·------- --- ---~---·---·· 
Thanking you for your c ooperat i on. 

Yours f ait hfL,lly, 

R,B. LeHeron, 



ARpe ndix H (cont' d) 

TRAVEL QUE STIOlTNAIRE 

Ple ase fill in bd cw the nu'.llbcr of trips rnadc during the 
and '.:lonth (four weeks ) by ea.eh memb e r of the household to 

2. 

last week (2/11 t o 8/11) 
the f ollowing t ow ns . 

------------- ---------------,- --- .. --· -1 -··-------- --- --- ·------------- ----- ----·-----·--- . ---------, 
/ I Road of I Hectd of Children over 21 ye ar s of Other 110mber s of , 
, kousehold Household age living in Household Household l 
! I (Mn.lG/ , I (F~~2 l e/ ( St a t e Sex) j 
/ Hus'oandLJ 1

1/ife ) I _ _ ____ __ _ --,--·--- -. --.- --.---,-- . ___ _ t 

( .. ______ --i-~ ~_J,h I wk_ ~t~~ wl!: ."_t); i wl!: mth_~w~ ~mth • "1:.;:'th-t"k jmth i wk i ~th~ vk. ~ , 

1!1!-.~~c-~~--;______ - - - - ----- - -·---- ---- -·- --H--+--~ __ I --.-~ 
- -- --- -~-

~ULLS--;- . ·- -- . ·---t- - - -, ----+--: T-1··-- -·-·:· ··---. ;r~Jl~~-==- --~- --·-:t, --: --t ': ·+-Ii-~,'..:-~,--- --~=--1, 
!BUNNY-
:TIIORPE 

1 
' , I . . ; : 1 · , 

~Sj_Ns~;·- -- --- ---- - --- - -- -- -- :··- --~---~- -i-:··-·- ··-r-T:1 ~--- ·· 1 ----------·-·-- i _J · 
1 

1 1 
1 i - -- ---- - ----·+-----i---+-·--+-------~ 

'.RuNGOTEA : · : · , 1 • , 

··- - - ~--- - - ------- ---<>- ' j +I ! l --- -+ I - ·- ----- --- •. -- -+-- . -- - --- -~----4 ·-- -- . 
p !1LMERSTON ·,'. . I '1' i ' I ii 

~~ . I ~~~!~N-==~= -- ·-------------------~-----; r- '. i ; I ; -- J 

t:~::ON ------- ~=~~~:: :~=-=--~-~ = :===}~=-:l ' =T~:::-r=·-: ! 

;~Jl~GBURN -------+- · ______ ---.--- ~ ---- ! 
!OTHER ·--,--- - . _; -- ---r-·-~--- -- -;----,---~--+-----+ 

I I I \ t I 

iLOCAL I ! I : 

jTOc-nTSHIPS I I I JI ' i 
lliOT LISTE~ I l I I 

:ABOVE ' . L I . ' 
i(na'Ile ) ___ :____ _ _ __ ._l__ · · i , . : 

~ner o do · j I - - -· -·-- 1--,- -----+--- :----+---- -.J.. --... ---·--, 

[ ; ~e:~:k? I! 1' I j I 1 

!name t own j' , l , : I 
1o r t' ! . 

1 
' i ~~:a::t;~l\ ··-- -----t---,----~,· . ! , ----+----+------1---J 

:travel to .,; . j' 1
1
. 

1 

,! 

,,:work? 
I , I : 

!( Sta te . I I I ! 
itype of I +· , 
~ans port~ _ _ _ l ____ r---J_ __ 
t 1ease i 

1
.r I 

,s t a t e disl· 
~ance by j , l 

E-~ !~~:, l I 
P Aill'iERJ I i 

ON NORT~. . I 
ILD~~ ! i 

+----+----<>------- - , 



1.P PENTI IX I. 

STATISTICAL FOffi.TULAE USED 

1. Spegrman Rank Correlation Coeff icient r 
s 

whore 

r 
p, 

=~x2+2.y2 -.2.d2 
, c· '/( ,- . 2 

2,,,',.:.x ' LY 
~ 2 3 
L. X = N - N ~T 

,_. T 
,::_ 

12 
X 

N3 '.T ""T - 1, - /..... 

12 y 

} (~.:::_t) 
12 

N i s the number of observations in eac h vari ab l e 

X i s one variable ranked from 1 to N 

Y fa one variable rc. nlcod from to N 

2d2 i s the sum of the squar es of the difference between the 
two ranks 

t i s the number of obsorvati0ns tied at a given rank 

2. Chi Square 2 X 2 Contingencr T2ble 

z2 N 2 
= Nt I XD - BC I - 2 ) 

' 
df = 1 

(A +B)C +D) (A +C) (:a+ D) 

wher o frequencies A~ B, C, D and N ar c b2sod on the 2 x 2 contingency 

table 0 gr eat er than 0 

County I :1 A I B ] A-'- B 
~ 

County II i C D C+D L 
A +C B+D N 

3. The Medi an Tes t 

Based on the median score , a value f or j;_ was calculated. 

contingency t able i s arranged as so t out below 

The 2 x 2 

Co~nty Carty 
Number of counts above c ombined median A+ E 

Number of cou nts below combined median I ~ I ! l C +D 

A+C B+D N = n1 + 

A det c1iled outline of the above tests i s found in Siegel, 1956, 104-115 and 

202- 212 . 

n2 
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