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PREFACE.

Throughout New Zealand County Councils are endeavouring to fulfil
various designated [unctions without imposing an inercasing rate burden on their
ratepayers. Rising costs of county operatiocn have confronted a number of
county councils with prospects of reduced cxponditure on development, rate
increesoes, greater offorts to sscure more subsidics and reorganisaetion of

ounty operaticns so that available money goes further, The last alteration
hag cften taken the feorm of an amelgamation between counties.

In the Manaweibu zroa the eountics of Kairanga, Kiwitea, Manawatu,
Oroua and Pohangina undertcok an investigation of the desirability of amalgam.-
atirn.  An indepcrdent iavestigation was recommended as a suitable thesis topic
by My Z.G.R. Saunders of the Goography Departzaent, Massey University. After a
preliminary study of the county investigaticrn it was decided to examine in
dotail espects that would nct be covered by the counties.

Only a few studies have so far been carried out on examples of county
amalgemnation. These were comparative and descriptive studies that failed to
provide factual evidence either for or zgainst amalgamation, It was, thcrefcre,
nzcossary to find =u approach that would assist the compilation of analytical

vidence about any propossd amalgamation.
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Systems analysis wes adopted as the brcad problem solving method.
This approach requircs a step by steﬁ analysis of the central problem, that of
the desirability of county amzlganation. Becausc of the absence of any
systems study of govornment operstions in New Zealand, it was necessary to
outline in detail the 'systom' boefore any attempt was made to solye the probleon.
The approach of systems analysis could be applied to any level of government
or to zny other government problem. The associated techniques used in the
thesis arc somc examples of analytical techaniques that can be readily used
within a systems framework.

Attention is alsc focused on the results of several controlled or

simulatcd aspects of amalgamations. These are treated as system changes.



Changes in performance are mcasurcd in terms of alterations in efficiency and
effcetiveness of county coporations.

The cxtent of the study, particularly the simulation of amalgemated
county oporaticny has beon linited by the auount of information available,
As the counties arc preoccupicd at present with auditing and financial pro-
cedures there has boon little vecording of informaticn sbout other aspects of
their output or work. In the thosis suggestisns have becen made of possible

topics worthy of further rcecarch and some of the information requirements and

o

procedurcs necessary befors mnore deteiled studies of county amzlgamaticn can

be undertaken,
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CHAPTER ONE.

INTRODUCTION.

Local govermment in New Zealand has been characterised by many
attempts at reform. The impetus to change has rested on two broad bases.
Firstly, there has beeun dissatisfaction with the role of local government in
the political framework. Secondly, considerable attention has been focused
on the viability of local govermment units, particularly the territorial unit,
the county. So far no major changes have bsen made to the constitutional
basis of any government in New Zealand. However, various attempts have
been made to improve the usefulness and effectiveness of local authorities.

An early response to this was the establishment of a large_number of ad hoc
local bodies. These were aimed at reducing the amount of work undertaken by
the counties and introducing uniformity into the administration of legislation.

Since the Second World War a gradual trend towards county azmalgamation
has been taking place. County amalgzamations that have occurred to date are
between counties only, and have not included the merging into a édg;ty of
other local authorities carrying out different functions,

County amalgamation is often seen as one answer to the long term
income reducing effect of rural depopulation. At the same time the reduction
in the proportion of nationzl income generated by the rural sector of the
economy has made county councillors acutely conscious of the seemingly inevit-
able rises in capital and maintenance costs of county operations. A reluctance
to increase rates to meet rises in costs is of'ten 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 goverument.

The National Roads Board (N.R.B.) supported for atime county amalgam—
ation in areas where larger county units were expected to increase the rate of
roading development. The active encouragement of the amalgamation of Ohura

and Taumarunui County in 1956 is one example.



Various Local Government Commissions were established by central
government to reorganise local government units so that local govermment could
economically meet demanas maue of it. Some of the arguments advanced in suppor?
of amalgamation as a solution to local government problems are outlined below.
The maintenance of one administrative centre rather than a number of smaller
centres would give rise to economies particularly from reduced -overhead costs.
Engineering costs could be reduced through economies of scale and plant used more
efficiently. Staff and county councillors could also be used more efficiently.
Town planning in united districts could be administered more uniformly. A red-
uction in the number of local authorities in any area would result in less
competition for the raising of loan monies. Therc could be a reduction in the
number of central government services required such as auditing of local authorit;
accounts and the preparation of valuation rolls by the Valuation Department.

In some instances amalgamation proposals have developed in responsc
to local stimuli. The Mastcrton-Castle Point County amalgamation in 1958 and
the Cook-Uawa County amalgamation in 1964 were the result of the joint discuss-
ions between the County Councils.

With the advent of the 1967 Local Govermment Commission and its wider
powers, many counties decided to precede the Commission's investigation and see
how they measured up to the requirements of the Local Government Commission.

The five counties, Kairanga, Kiwitea, Manawatu, Oroua and Pohangina (see Figure
I) were quick to respond to the possibility of the Commission reorganising
local government in their area. A five county investigation committee was set
up in 1968 to investigate many aspects of an amalgamation between the counties
concerned.

In New Zealand pre-amalgamation investigations have to date been
characterised by :

(a. examples of fact which have not been analysed or are very difficult
to analyse as evidence either for or against amalgamation,

(b. =2 large number of subjective reasons supporting or negating an amal-
gamation proposal that are offered as "accepted fact" despite absence

of empirical evidence,
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(c. an almost total absence of any problem solving methodology, and

(d. minimal assessment of effected amalgamations.

Recent amalgamations in New Zealand have been carried out cither on the
recommendation of the then current Local Government Commission or by poll in the
counties concerned. In keeping with statutory requirements, the Local Government
Commission draws up a final scheme report and proposal. Its primary concern in
such documents is not to offer evidence of any kind, but rather to record the
necessary details about “he proposed new county or counties. Therefore, evidence
for and ageinst a proposal ofien remains in the minutes of county council meetings
and is not easily accessible or publicised in detail, This has resulted in a
series of independent pre-amalgamation investigations.

Wherc an objective approach has been used as in the Wellington Local

Government Area Scheme, 1969 ard the Amalgamation of Masterton and Castlepoint

Counties, 1964, the analysis has rarcly been conclusive. Most investigations in
Now Zealand have dwelt upon problems that could be encountered after amalgamail..
and are characterised by comparative tabulation of general information on each
county invelved in the discussion.

Local Government reforms of England and Wales show a similar pattern
though these have been concerned with countics of larger size and wider functicns,
The participating English counties involved in the first two area alterations

in 1964 carried out documentary studies of the existing county areas. No attenticn

has been given tc simulating rcorganisation before amalgamation. However, attentior
has been focused in other directions. The Institute of Local Government Studies,
University of Birmingham, has undertaken a research project entitled The Process

of Local Authority Amalgamation. The field of interest is the administrative

problems of amalgamation and the respouse of members and officers in the new
authorities. It is not specifically concerned with more efficient or effective
local government or the spatial relationships of local autherities.

The approach in this thesis differs considerably from previous amalgam-
ation studies. The tkesis investigates the contention that amalgamation would

lead to more efficicnt and effective local government. To come to some conclus-



4.
ions about efficiency and cffectiveness in a local govermnment context it is
nccessary to use a framework in which possible changes from amalgamation could
be studied. Systems analysis was adopted as the way of exploring the study
problem., A number cf county operations are studied in terms of the criteria of
improvement, 'efficiency and effectiveness'. Amalgamation is treated as one
possible solutinn to improve efficiency and effectiveness. To assess the worth
of amalgamation probablc amalgamation conditions are compared against existing
county conditicns. This requires analysis of information about county operation.
The study is limited by the amount of information collected by the counties on

their operation.



CHAPTER TWO.

AN QUTLINE OF SYSTEMS ANALYSIS IN GOVERNMENT,

"A model is a simplified structuring of reality which presents supposedly
significant features or relationships in a generalised form." (Chorley and
Haggett, 1967, 22). The structuring of local government operations into a systen
provides one means of translating local government activity into a framework
amenable to analysis by a problem solving methelogy. The abstraction into a
mnodel can be achieved by discarding large amounts of available inforaation. This
information, although discarded in order to construct the model, remains available
for use either as data to test the model of the real world or to elaborate the
initial model. Succeeding description and analysis is aimed at utilising as much
information as is necessary to find a solution to the problem under consideration.
The amalgamation problem orientation is futuristic and this requires a step by
step procedure to represent adequately present and expected patterns. It is
then possible to make tentative suggestions about the future. The validity of any
suggestion is always open to debate, particularly if models used incorporate onl
a small amount of informationyor if the activity under study has complicated or
conflicting objectives.

Local govermment throughout New Zealand is exercised by a number of local
authorities constituted under various Acts of Parliament. These Acts provide for
the creation of districts over which the local authorities exercise jurisdiction.
Different types of districts are distinguishable, each type being identified with
a specific function or group of functions. The total area of New Zealand (except
for certain small islands which are not included in the boundaries of adjacent
counties) is divided into geographic counties. 1In all except one, Fiord, the
Counties Act is fully operative. Often within the geographic county are cities,
boroughs and independent town districts. Superimposed on this basic subdivision
are 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 common purpose, e.g. electric power districts.
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Those constituted for a single purpose are termed ad hoc local authorities.
The discussion in this thesis will be confined mainly to the local gove:r: .
ment unit, the county. In the North Island there are C= (01, Coy wnes Cx)countiea.

Each county C, ..., Cx carries out a number of activities and functions. The

1
expenditure of money on the jth activity or function, Ej’ can be defined as:

EJ = £ (X, K) where X is a set of independent variables which might include

X1 = population, x2

the sum of understanding or knowledge about the activities and functions. These

= political system, X3 = total road miles; essey Xn; and K is

variables are important in any study of county amalgamation. An investigation of
any casual relationship between E and X wculd provide information about the oper-
ation of county local govermment in the North Island of New Zealand.

County boundary alteration can take many forms., Some of the more im-
portant types of alterations are covered by the terms smalgamation, consolidation.
merger and union. The term most frequently used in both press and academic pub-
lications is county amalgamation. Amalgamation may be defined as: "The combin-
ation and/or regrouping of local government units", Amalgamation requires the
removal of the boundaries of former county units, the merging of the activities
carried out by each former unit and the establishment of a new local body. The
nunber of counties is reduced but the activities and functions are not necessarily
altered in this manner. Instead, the activities formerly carried out are usually
maintained, a few are discontinued and a number are included for the first time.
Thus one key point to amalgamation is the replacement say of two counties by one
county carrying out the functions formerly administered separately by the two formor
counties.

The Systems Approach to_the County Amalgamation Problem.

Local authorities usc and absorb goods and services produced in the
economy. The productive gain from such activity is usually easy to recognise but
difficult to measure. The counties are vested with many functions, the most
important of which are probably the regulatory function and road construction and
maintenance. To get as much from resources allocated to these activities is a

matter of importance. One possible way to achieve this is the use of systems
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analysis in government (Horvath, 1966; McKean, 1958; Hitch and McKean, 19603
Novick, 1965). Systems analysis provides a problem solving methodology gditable o
application to the county amalgamation problem.

Hall and Fagan, 1956, 18, have dofined a system as "... a set of objects
together with relationships between the objects and their attributes". Using the
terminclogy of Von Bertalanffy, 1950, 1951, 1962, it is possible to recognise in
general two separate systematic frameworks for the observation of social phenomena.
These are closed and open systems. Both are based on the concept of an energy
input - output system in which the energic return from the output reactivates the
system. Governuent as a functicn satisfies the properties of open systems in that
the input and the conversion of output into further energic output consists of
transactions between govermment and its enviromment. These usually take place in
the form of services, performance of regulatory functions and growth stimulating
activity. The characteristics of an open system are listed below and are compilea
frem Von Bertalanffy and Chorley, 1963

. the stcady state is achieved by self recgulation

. energy supply is nceded for the maintenance and preservation of the system
. an input is transfermed by work into an output

+ negative entropy or free energy can be imported

+ the system is capable of bechaving equifinally.
The study of self-regulatory open systems explores the ways in which some output of
a dynamic system can be maintained in a steady state, in the face of disrupting
external forces. The =nost general answer t; this question is that the system must
somchow be supplied with information about the disrupting forces so that it may be
used to offset their effect. A common way of supplying this is by means of a feed-
back of informaticn on the deviations of the output from equilibrium. The avail-
ability of the information causes the equilibrium to be restored in some appropriate
nanner.. It should be remembered that any system is best understood in terms of
its intended use; the goals and purposes for which it was contrived. A statement
of system goals, objectives, values and measurcs of effectiveness, together with a

few major constraints, allow the analyst to appreoach the controlling structure of
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the system at the outset. This form of higher--order simplification recommended by
Van Court Hare, 1967, 161, makes it casier to study the system potential for
improvenent, growth, change and cptimisaticn.
The complexity of systems znalysis as a research technique has been wall
summarised by Wildavsky, 1966, 299.

"the less that is known about objectives, the aorc they conflict,
the larger the number of clements to be considercd, the more uncertain
the cnvironmenu, the zore likely it is that the work will be called
a systems analysis ... . Systems analysis builds aodels that
abstract from reality but represent the crucial rclationship.

The systems analyst first dccides what questions are relevant to
his enquiry, selects ccrtain quantifiable factors, cuts down the
list of factors to be dealt with by aggregation and by eliminating
(hopefully) less important ones, and then giwes them quantifiable
relaticnships with one another within the system he has chosen for
apalysis. But crucial variables may not be quantifiable. If they
can be reduced to numbers, there may be ne mathematical function
that can express tho derived rclationship. More important, there
nay be no single criterion for judging results aaong cenflicting

ob jectives. Most important; the original objectives, if any, may

not make sense'.

The operation of the system and the attcapted fulfilment of the objeci.
ives can be aided by measures of performance. In a simple form, measures of
performance or criteria can be reduced to two elements. These are efficiecncy and
cffectiveness. The usefulness, implenentation and assessment of the criteria
depends largely on the emphasis given to each criterinn, In investigating change
in counties criteria impose a consistency in evaluation of the change.

The following definitions of efficiency and effectiveness frem the bor~ic
of the criteria,

Efficicncy: efficiency has at least two different meanings.

(a. Technical efficiency, which can have one of three meaningss
(i) Something is efficient if it is adequate to meet all the demands
made on it. One test of the efficiency of a county is whether it

can supply the rate of sealing required in the county.
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(ii) Efficiency can be assessed with reference to some quantitative
stendard of performance. The efficiency of a county road surface
could be the rate of surface disintegration.

(iii) Efficicncy can mecan doing the job in the cheapest possible way.
This meaning of technical efficiency requires some elaboraticn.
The efficiency of any activity is the amount of output units
produced from onc unit of input or the amount of input units
required to produce one unit of output. If efficiency is measured
in terms of dollars and cents then an increase in efficiency may
be defined as cither an increase in output per unit cost, or as a
reduction in cost per unit output.

(be The second definiticn of efficiency is derived from two further concepts.
These are scarcity of resources and opportunity cost. Speight (1962, 4)
states "an cconomic system is cconomically efficient insofar as it is
technically efficient, and insofar as it succeeds in rationing out its
scarce resources, and the scarce products of these resources, in the =ce”
desirable way". ("Most desirable" is a question-begging phrase.
Econonists often use utility and consumer satisfaction, equated with
production combinations as the test. For example, see McKean, 1958,
129-131.)

Underlying each neaning of technical efficiency is the unifying concept of energy
loss through input transformation or work. Strictly speaking, then, any activity
is carried out at a level of efficiency lcss than 100 per cent cfficient. Two
important long term outcomes of surpluscs generated by increased efficiency are
growth and control over the enviromment. (Katz and Kahn, 1966, 137-142)., Further,
Ackoff, 1958, 218, draws attention to the need to include the relevant time period

and environment when designating efficiency.

Effectiveness: since people and activity are very closely linked, it

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 connotztions of quality. In fact, effectiveness stands
as a qualitative measure of an activity in terms of the purpose for which the
activity is carried out. It rocprescnts an extension of the concept of efficiency,
and as such may be considered in two forms

(a. a qualitative measure of efficiency
(b. as =2 measure of any whole operaticn. In this form, then, efficiency

measures are appliocd to parts of any operation or system.

Any given level of effectiveness has an associated cost. An incrcease in effective-.
ness may be achieved without any increase in cost. With successive increases in
effectiveness there will eventually be a rise in cost. Generally a critical cost
level limits increases in eoffectiveness.

The system of local goverment in New Zesland is undergoing considerable
structural modification brought about by a nced to bring closer together the
pattorn of government and man's activity in the country. To enable this system to
function effectively ian the face of structural or other change, govermment needs to
understand the interrelationships of different parts of the system, hopefully to
the point where it is possible to predict the effects on any part of the system o~
changes made in other parts.

Like most social systems, the local goverament system has cvolved through
a series of trial and errcr modifications rather than by deliberatc design. The
research needed te ideantify and mcasure all of the parameters that a&ffect its oper-
ation could be a very time consuning task. An cxact mathematical model is therefore
out of the question for any short torm soluticn to the problem. A crude simulation
could be a‘tempted by trying to identify the major interactions and then, for
exanple, formulating a decision matrix. Howewver, before any quantitative simul-~!l
can be carried out it is necessary to decide what are to be used as measures of
efficiency and effectiveness.

Of particular interest to the geographer are the influence and importance
of spatial aspects of the county system. These are derived from man's creation and
use of enviromments, and relationships within these. The orgenisation of phenomena;

under most circumstances, assumes a spatial perspective and dimension. Spatial
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attributes that are of major importance to geographers have been reduced to three
Nystuen, 1963,384. They are direction or orientation, distance, and connection
or relative position. These aspects underlie many aspects of the county system
and its oporation. Nystuen goes further and aggresstes common geogranhical
problems into a group of tensions, namely "a dimensional tension between point,
line and arca activities; a timo-space tension in current activitics; or a ten—
sion between present sctivities and past facilities and institutions". (Nystuen,
384). The above tensions zssist in the understanding of govermment spatial
organisation and the operaticn of the land based county system.,

Some Studies of Government Spatial Organisation.

A wide variety of approaches have becen used in attempting to understand
the functional workings of govermment. A number of the technigues could be
usefully introduced into an amalgamation study. Some appear to yield very use-
ful results but cannot be practically attempted in this study. The choice of
a systems approach means any technique may be considered in attompting problem
solution. Therefore, the following discuasion includes comments on the approp-—
riateness of any techmiaue to this study.

Research on governmeut spatial organisation has concentrated itself
into several broad groups. Two groups arc immediately relevant. One group
deals with the role and oxtent of cost-benefit analysis and systems analysis in
govermment decision making and orgzanisation. Another group emphasises the use
of quantitative techniques to measure local government performance and study
spatial attributes of govermment. These two groups arc now considered,

In recent years, cost-benefit analysis has been frequently advocated
a8 a means of introducing analysis and objective decision making into government
activity. Lichfield, 1960, 277, argues with respect tc city planning that high
levels of mecasurement arc not essential. "... precise description with an indic-
ation of incidence would of itself help decision making for it would give a
framework within which all relevant arguments for and against a proposal could be

organised. This would cffer an improv-ment on much of the analysis for decision
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decision making in city planning today."  The actual application of the technique
is confronted with many problems and limitations. Of importance to the study of
county amalgamation is the process of settling on goals for local government. In
New Zealand, local authorities are "creatures of Statute" (Sidebotham, 1962, 9)
and as such derive most of their functions from this source. There is no res—
triction, however, cn the extension of local government activity both within or
outside the statutory functions. It must also be remembered local government
activity has an impact on the regional econouy and could perhaps be encouraged to
assist this sector positively. For some years, American municipal and county
government has been endeavouring to sort out suitable community goals, ascertain
the implicaticns of any constraints, and reduce the level cof uncertainty in
decision making.

A number of researchers have sought to quantify relationships (or lack
of them) found in local government activity. Interest has been focused on several
topics of investigation. The cheice of topics reflects the reduction of governent
into components or parameters. Three components, expenditure, output and spatial
attributes have received attention. However, the dependence and independence of
factors varies and two sets of relationships have been analysed. They are, that
expenditure is a function of spatial attributes and that output is a function of
expenditure. The type of analysis varies. In some studies correlation analysis
is used as the test for existence of any association. This is extended by the
postulation of a framework of relevant and associated variables which may be used
to evaluate the degree of relationship. Predictive equations are then fitted or
the importance of each contributing variable ascertained using factor analysis or
principal components analysis. The difficulty here is 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's did much to resolve the issue of
economies of scale associated with size of administrative 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 contributed to variation in
expenditure. Significantly, one paper (Hirsch, 1959) attempted the development of
a theoretical framework for analysing the question "what are the likely expenditure
effects of metropolitan growth and consolidation?" Hirsch, 195G, 231=241 outlined
three general growth patterns and discussed the context and validity of each. The
growth patterns are horizontal integration of government where government contrels
a number of units all furnishing a single service, circular or complementary in-
tegration where a number of units render a number of complementary services, and
vertical integration of government where there exist operations at different levels
of the producticn-service process.

Schmandt and Stephens, 1960, 369-375, proposed a "service output index"
which employed measurement related to output and wss based on a breakdown of each
municipal service into subfunctions or activities. Variation was derived from
different, but adjacent, areas contributing to the study sample. Shapiro, 1961,
394~397, published a complementary paper on county local government. Using the
state of Wisconsin as the study area, he developed a multiple regression model
based on county activities (using the Schmandt-Stephens index) and seven independent
variables. The variables used were total population, area in square miles,
population density per square mile, full property value, percentage full property
value within cities and villages, total expenditure and per capita expenditure.

The peculiar nature of American countiecs requires mentioning. "The county was
created (in U.S.A.) primarily to act as an agent of the state in undertaking fun-
ctions regarded as largely or primarily of State concern". (Shapiro, 395). His
results yield considerably weaker correlations than those found in the study by
Schmandt and Stephens of Milwaukee municipalities. The lack of significant
correlation is intuitively explained by the complication (present in New Zealand)
that many activities are undertaken for the State without regard for such variables

as were used in the study.
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The preceeding two studies contributed to the empirical analysis of
local government activity. In both cases treatment was diagnostically orientated
and provided a means of testing relationships. Their raison d'etre lay in the
use and formulation of an approach which has a universal applicability.

A recent study by Braschler and Klindt, 1969, complements the work of
Shapiro on county local government. They argued that the economic objective of
local government amalgamation was to reduce the amount of public oosts and improve
the quality of services. Their argument hinged on there being a relationship
between populaticn and per capita costs. The magnitude of cost reductions were
held to be dependent on economies of scale with respect to population. The three
relationships hypothesised were, costs per capita as a function of population (or
cost as a function of population squared), the population density and distribution
throughout the area of proposed amalgeasticn, and the increased cost of distribution
of services to a simulated amalgamation resulting from increased private and publie
transit coats to make thc service available. Further, they noted the direct
relationship between rates and area did not yield any economies when counties were
amalgamated. Any economic advantage was argued to come fron reduction in costs
associsted with population economy.

The use of the pgravity model to evaluate administrative subdivisions
(Magssam and Burghardt, 1968) offers another approach to quantifying the effective-
ness of local government. The construction of an Index of Efficiency based on the
deviation between actual and optimal administrative centre siting in terms of

population provides a means of assessing the present pattern of subdivision.

The preceding discussion introduced and placed county amalgamation in a
general framework. The procedures of systems analysis and the choice of this
broad research technique were discussed. A review of earlier works in the field

of govermment spatial analysis was specifically aimed at demonstrating the use-
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fulness of a number of specific techniques in systems analysis. The systems
approach provides the necessary framework 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 systems analysis. It is only when the
system has been investigated or manipulated in terms of the stated problem objective
that the term "systems analysis" can be apprcopriately applied.

By viewing local government and in particular countiess as systems; the
information about the system can be readily thought of as "packages" of system
information. It is then possible, metaphorically speaking, to plug these back into
the system via feedback. Any one study might not complete the analysis of the
problem but the inforzation securcd at any point in time is available within the
general framework.

In analysing the system change brought about by a controlled and simulated
amalgamation, attention will be given briefly to the many issues surrounding an
amalgamation study. Several issues are particularly important. The objectives of
county local government are at present loosely phrased and appear to lack overall
unity. It becomes difficult to study amalgsmation in the light of this. Without a
clear statement on tﬁe ma jor purposes and present performance of county government
it is hard to assess whether amalgamation would achieve better results. Equally
important is the relationship between the County Council and the area administered
by the county. It is difficult to decide to what extent counties (the principal
unit of local goverrment) should undergo change to meet changes in the area admin-
istered by them. Furthermore, an amalgamation 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 amalgam-

ation 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 amalgamation would
lead to more efficient and effective county local government. To fulfil the aim,
two conditions must be met. These are a clear structuring of the local area
county systems and a contrclled change of aspects of the county systems so as to
simulate amalgamation. Attention will be given to the deficiencies in the systen
that prompted an amalgamation investigation. A comparison of the possible behaviour
and characteristics of the changed systems with the original systems in terms of the
criteria provides Peedback information about the system that can be interpreted
in terms of amalgamation proposals. The thesis material at this level is specific,
dealing with the five Manawatu Counties of Kairanga, Kiwitea, Manawatu, Oroua and
Pohangina, but the genersl systems approach allows application elsewhere in New

Zealand.
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CHAPTER THREE.

DEFINITION AND STRUCTURE OF THE COUNTY SYSTEM.

In this chapter the county system is defined and structured. Only thc
five rural counties of Kairanga, Kiwitea, Oroua, Manawatu and Pohangina are con-
sidered specifically. The Boroughs of Feilding and Foxton, and the City of
Palmerston North have been omitted as these are not specifically associated either
with the system and its operation or the county amalgamation problem. Throughout
the chapter an attempt is made to outline the system, describe its character and
operation, assess whether it works as well as expected and offer possible rcasons
for any malfunctioning of the system.

The System Objective:

Local government has its origin in the fact that certain problems are of
peculiarly local interest and importance. Each type of local authbtrity has a
clearly established place in the scheme of government. Functions and powers arc
restricted and often integrated with those of State Departments. The functions
performed by any county involve relationships with activities that are carried out
in the land arca under county jurisdiction. Many of the county functicns are

concerned with the regulation, maintenance or development of aspects of the area's

infrastructure. This could, for exauple, include the issuing of building permits,

road construction and maintenance, fire protection work, pest destruction, or
noxious weed eradication. Thus roads, buildings and farms and their associated
functions may come within the scope of county local government. A second elemens
of importance is populaticn. The ccunty system is ultimately derived from and
responsible to the people. Table I indicates a decrease in population in Kiwitc.
and Pohangina counties, while Kairanga, Manawatu and Oroua counties have a slight

increase.
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TABLE I.
POPULATION OF THE FIVE COUNTIES,
1961 1966 Intercensal Estimate ’

Increase 31 March 1968

Percentage
Kiwitea 2339 2215 -1.10 2150
Pohangina 1199 1082 -2.07 1040
Oroua 4559 4601 0.19 4630
Mzanawatu 7288 6852 ~1.25 6390
Kairanga 6160 6446 0.93 55002

Govermment Statistician

2 The result of a2 major boundary change in 1967 when
Palmersten lorth City took over a portion of Kairanga
County.

Source: Population Estinates, 1966-86, 46-47.

The continuing decrease of population in Pohangina County and probable decreases
in all others except Kairanga County could lead to a future rethinking about the
county system objectives. Figure 2 illustrates a number of basic components of
the five county arca, namely; the county boundaries, county towns, county officec
and road survaces.

The objective of the county system to carry out delegated functions in
ithe territorial area of the county is, therefore; necessarily broad and incorpo:-
ates implicitly the two elements, area infrastructure and population.

Emanating from the objective are the various system parameters that exic
and operate to allow the system to achieve its objective. Two complementary
approaches make the task of interpreting the objective easier. The first approzch
is a requirements approach which is based on known or expected future activity.
Hore emphasis is given to secarching out the best way 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. It is a prioi.--
ities approach which lays emphasis on the order in which the county activities
should be carried out.

System Parameters:
The county system in operation for the five counties under study is a

general one. The system parameters (illustrated diagrammatically in Figure 3)
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are an input, process, output, feedback and a restriction. Briefly,; the input
consists of rate income and grants and subsidies from sources such as the N.R.B.
and the Department of Agriculture. The process represents the activities carried
out to meet the system objective. Output of the system is frequently varied and
nct always measurable. It includes output to keep the system operative and out.--
put that contributes directly tc the fulfilment of the objective. Feedback in
this context is the continual assessment of the performance of the county system.
Importantly, the counties are slightly restricted or constrained by legislation
and supervision from government departments. For example, an upper limit to ralc
income is set at three cents per dollar of unimproved valuation, and accounting
procedures arc rigidly controlled. The County Councils also voluntarily impose
restrictions on their activity by tending to peg rates. The amount of rates
levied in a year is decided by each council in terms of a decision matrix that
could include such factors as the previous years rates, the local political feel.-
ing, the state of the cconomy, the actions of adjacent county councils and the
desired works programme for the forthcoming year. Closely associated with the
direct income sought from raftes is the amount of financial assistance offered by
the N.R.B. for the current works programme. The assistance is considerable as caon
be seen in Table II and indicates the large dependence on N.R.B. income by Pohanrirag
County in particular.

TABLE IT,

PERCENT/AGE COUNTY CONTRIBUTION TO TOTAL EXPENDITURE ON ROADS BY COUNTY.

Kairanga Kiwitea Manawatu Oroua Pohangina.

1961-62 55.9 47.6 56.5 58.7 21.2
1962-63 57.7 48.8 57.4 5745 26.3
1963-64 56.8 549 56,2 52.0 23.6
196465 54.8 55.6 57.4 55.5 19.5
1965-66 54.0 55.0 57.4 60.2 20.3
1966-67 49.5 44.5 54.3 51.4  22.8
1967-68 52.5 52.0 60. 1 51.5 26.5

Source: National Roads Board, Annual Reports, 1962-68, Appendix V
"Details of County, Road Bocard, and Dependent Town Council Expenditure’.




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 behavieur and performance. Listed below are two key attributes for
each parameter:

Input: . income from rates is fixed annually and the N.R.B. allocation
biannually:

. knowledge is dependent on calibre of employees.

Process: , priorities may be changed to meet unexpected circumstances
such as flood road damage.
. is determined by fixed expenditure (wages and salaries)

and variable expenditure (plant oper=tion).

Output: . may be permanent, fulfil the system objective and promote
system stability.

. may be regulatory and fulfil the system objective.

Feedback: . in part is commonly kuown as experience.

. may be ignored if thought expedient.

Restrictionsmay be imposed by statute.

. can also be imposed by the system.
The attributes of the system reflect the interrelations between the county
system, enviromment and the supporting systems associated with the counties.

Syctem Relationships:

The pattern of county expenditure is probably the composite result of
numerous physical, political, historical and ecconomic '"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
relationship and then examine their relative significance. A logical relat-
ionship is synthesised in the following hypotheses.

System Hypotheses:

The first hypothesis is that variations in expenditure from county to
county are directly related to variations in the enviromment. Such a hypo--
thesis is very broad and aggregates a number of variables into an expenditure

group and an envirommental group, There is no published evidence in New Zealanc
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to suggest a diffbrentltentative hypothesis or tc indicate the closeness of the
relationship over the arca of the North Island. In addition, should a relation-
ship be found to exist between expenditure and the enviromment system, it might
not be possible to ascribe a deliberate operational relationship. Money might
bo allocated to a project because of necessity and not because it happened in the
past to be related to a particular variable. The second hypothesis is that
expenditure is also directly related to the income received by the county. The
income is generated from two major sources. First, rate incomes from within the
county system and second, government grants and subsidies from the supportive
system. Both influence each other, as the amount of expenditure proposed for a
year could (and is often claimed tc) influence the amount of rates levied and the
allocation finally made by the N.R.B.. However, once the allocation decision
has been made thc expenditure in the county system is decided with dircct refer-
ence to the amount of a2llocation. The third hypothesis is that income generated
by 2 county is in direct response to the character of the environment. Again no
investigation has been previously undertaken to test this relationship cither
causally or empirically. Finally it is hypothesised that the number of staff
employed by counties exhibits a direct relationship with the enviromment, expend-
iture and income.

The available information on the operation of the 63 North Island main-
land counties for 1966-67 was reduced to twelve expenditure variables, four
income variables, two labour force variables and fourteen environmental variables.
(refer Appendix A). Variables selected for detailed study were chosen for
several reasons. Firstly, earlier studies overseas suggested a number might be
regarded as general variables. Secondly, a number of variables would be important
in the New Zealand situation. Thirdly, the variables represent the major sub-
divisions of county expenditure and income and are frequently large components of
county expenditure or income. The data represented the latest available at the
time of investigation (1969). However, no intervening statutory changes have

been made to alter the county processes or system.
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The following specific relationships between the variables were postulated
as being particularly important. The choice of variables was dependent on
inferential evidence from overseas and likely relationships in the New Zealand
setting.

1« That each of the four major categories of expenditure are dircctly related
to the environmental variables, area, populatiocn, percentage of population in
county towns and miles of metal and paved rcads.

2. That each of the four major expenditure categories are directly rclated
to rate income and N.R.B. support.

3. That rate income is directly related to unimproved valuation, population
and total road miles; and that the N.R.B. support is dirocctly related to the
miles of metal roads.

4. (a2 That the number of administrative staff is directly related to the
environmental variables; arca and populationg the income variables; N.R.B. support
and rates; and the expenditure variables, county roads and maintcnance of works
and services,

(b That the number of other employees is directly related to area, pop-
ulation, miles of metal and paved roads, and percentage of metal roads; the
inccme variables, N.R.B. support and rates; and the expenditure variables, county
roads, and maintenance costs of roads; streets and bridges.

It is appropriate to employ statistical analysis after tentative des-
criptive hypotheses about the relationships between the study variables have been
fornulated. The following test hypotheses were proposed to make explicit the
existence of relationships initially propounded in the working hypotheses. The
null hypothesis, HO’ was that there were no significant correlations between the
32 North Island county variables under study. The alternative hypothesis, H1,
was that there were significant correlations between the variables. N, the number
of counties, was 63 and the significance level set at ,01. HO was rejected in
favour of H, when the probability associated with the observed correlation co-

1
efficient value under HO is greater than the significance level of .01.
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By setting the significance level at 01, the region of rejecticn is small thereby
reducing the risk of rejecting H0 if it were true.
Problems of Data Preparatinn and the Correlation Analysis:

An examination of the distributions revealed very few normal or near
normal distributions. Most were either positively skewed or positively J shaped.
In an effort to manipulate the data distributions into a form whereby paramnetric
statistical techniques could be used logarithmic transformations were attempted.
These failed in most cases to yield near normal distributions. The inccnsistency
of the distributions and their lack of normality restricted the choice of statis-
tical techniques to non-parametric ones. This precluded any additional analysis
of the data by otherwise appropriate techniques such as partial and multiple
correlation analysis; factor analysis and principal components analysis. The
test finally sclected was the Spearman Rank Correlation Ccefficient, rho, as out-
lined in Siegel, 1967, 207=-13 and summarised in Appendix I. The Spearman's rho
was chosen instead of the Kendall Rank Correlation Ccefficient because it requires
fewer computational steps and would, therefore, reduce the amount of computer
time used. It does, however, have the disadvantage that it is not generalisable
like Kendall's tau to a three variable partial correlation coefficient.

A Fortran II computer program was developed to rank and store the variables
calculate the corrolation coefficient and test for significance a computed Student's
t value with 61 degrees of freedom. The rank correlation coefficients as a
measure of association apply to the entire area under study. Their role is to
describe the degree of spatial correspondence among the areal variations of the
variables as measures of the validity of the hypotheses constructed for the North
Island Counties. The results can be constructed into a generalised series of
system relationships that could be reasonably applied to any given county system.
Relationships Between the Variables:

In Table III the correlation ccefficients are laid out in a matrix format.
Only values that are significant at the one per cent level of significance are

included. The correlation coefficients for the test hypotheses may be read
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direct from the table and where specific variables are mentioned in the text they
are followed by the variable code number in brackets. Very high correlaticns
are evident between the expenditure variables and population (5). Area (1) and
miles of metal (11) and paved rcads (10) have weaker correlations. The variable
'population in county towns'(7) is almost eliminated at the cne per cent level of
significance. The second hypothesis is adequately sustained. The third hypothe..
sis is likewise supported but the last is only partly sustained. Lgain area,
nd miles of metal and paved roads do not have particularly high values. Per-
centage of metalroads (15) is not significant. The remaining variables indicate
high positive correlations in terms of the test hypotheses.

Had it been valid to use parametric tests, then it would have been
pessible to test for intercorrc%ﬁétione, particularly amongst the expenditure
variables where there could be cumnulative variability in the four major categ-
ories of administrative, maintenance of works and services; capital expenditure
and total expenditure. In an effort to isclate further the more important relat-
ionships in Table III an arbitrary selection was made of a "high" correlation
value. The coefficient value chosen was plus or minus .70 which has a signific-
ance level well beyond any tabulated for 61 degrees of freedom. This reduces the
number of values that have to be interpreted from the matrix. Every atteapt has
been made to eliminate spurious corrclations and in Figure 4 the relationships at
the nominated high level of correlation are laid out in terms of possible causality.
The function notation specifies the assumed dependence of the variables. It
must be remembered that the arbitary value chosen does not prevent reference to or

inference from the remainder of the correlation coefficients.
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Area in square miles

Capital property wvaluation
Unimproved property valuation
Percent developed land

Total population

Pepulation density per square nile
Population living in county towns
Percent population in county towns
General rate inccme

10 Miles of paved roads

11 Milcs of metal roads

12 Miles of unmctalled roads

13 Total rcad ailes

14 Percent paved roads

15 Percent nctel roads

16 Central plant purchases

17 County roads, bridges, streets

18 Total Capital Expenditure Gencral Funds ,

19 Payments noxiocus weed eradication
20 Central plant hire and operation
21 Roads, bridges, streets

22 Halls, baths, domains, reserves.
23 Total Haintenance Works and Services
24 Wages; etc., maintenance

25 Administrative wages and salarics
26 Total Administrative Expenditure
27 Total County Expenditure

28 Grants and subsidies N.R.B..

29 Grants and subsidies M.0.W.

30 Other grants and subsidies

31 Number adninistrative employecs
32 Number of other employecs
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results are significant at the 1% leval of significance.

The coefficients underlined are negative correlation coefficients.
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POSTULATED SYSTEM RELATIONSHIPS FOR NORTH ISLAND COUNTIES*

Notation:

fE reads, is a function of (the following environmental variables)

fI reads, is a function of (the following income variables)

fX reads, is a function of (the following expenditure variables)

* Dependent variables are recorded in
correlation coefficient. The code
in parenthesis.

EXPENDITURE VARIABLES
Total Administrative Expenditure (26)

Salaries and wages (25)

Total Maintenance cf Works and
Services (23)

Roads, streets, bridzes and
footpaths(21)

Total Capital Expenditure out of
General Funds (18)

descending order of the value of the
nunber of variables in Table III is

[}

County roads, streets, bridges(17)=

Total Expenditure: (27)

INCOME VARIABLES
Rates (9)

National Roads Board (26)

(population (5); capital value (2),
total road miles (13))

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

B (capital value (2), population (5)).

(total road miles (13), population(5),
miles of metal roads (11)).

(rates (9))

(total road miles (13), miles of metal
roads (11), area (1)

(N.R.B.(28)).

(total rcad miles (13), capital
value (2), population (5)).

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

(capital wvalue (2), population (5)

total road miles (13)

(N.R.B. 28), rates (9)).
(population (5) capital value (2),
total road miles (13)

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

(capital value (2),
total road miles (13

(total road miles (13), miles of
metal roads (11)).

ggpulation (5)
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LABOUR FORCE VARIABLES

Number of Administrative

Employees (31) = f; (population (5), capital value (2)
unimproved value (3), total road
miles (13))

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

fX (Capital expenditure general funds
(18), maintenance of works and
services (23), county roads, streets
bridges (17)).

Number of other employees (32) - fE (total road miles (13), pcpulation(5))
£ (N.R.B.(26), rates (9)
£y (Roads, streets, bridges (21),

capital expenditure from general
funds (18), county roads, streets
bridges (17), maintenance of works
and services (23)).
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The recurrence of population (5), capital valuation (2) and total road
miles (13), as variables directly related to categories of expenditure suggests
that as these increase, so does the expenditure on most county functions. Thus
they could be key determinants of expenditure. This could be symptomatic of
some economies of scale, but no conclusion may be drawn on this from the results
shown., Interestingly, almost no significant relationships are evideni between
expenditure, income and labour force variables on the one hand and the environ-
ment variables, population (5) and percentages of population in county towns (&)
miles of ummetalled roads (12), percentage of developed land (4) and percentage
miles of paved (14), and metal roads (15) on the other hand. In the first
instance then it would appear the extent of urbanisation does not influence the
county relationships or processes. The absence of an influence from ummetalled
roads could be attributed to the predominance of metal o paved surfaces on county
roads. The expenditure on upgrading these roads would be small compared to
that allocated to sealing metal roads or upgrading paved roads. With regard
to the percentage of developed land,; it would appear that area or any derived
variable of area is not a major determinant of county operations. As the absolute
number of road miles tends to govern the work content of the system, it is not

surprising to find little association attached to percentage road mile figures.

System Performance:

Decision making in any county system frequently requires recognition
of the importance of efficiency and effectiveness of county operations. These
criteria constitute direct measures 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 may only become apparent after reorgan-
isation of county operations.

The problem is also to determine 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 ratepayers by yielding to local interests
even though the return may not be in the best interests of either the
G county or the region, and . -
(c prevent loss of farm land to urban areas.

The above are subobjectives 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 rate
pegging might cause rapid breakdown of system parameters. The first sign of
system deficiencies could be a reduction in quality of service offered to rate-
payers and residents.

Other System Characteristics:

Bach county is a bounded system. All activities carried out by any
county are directed towards an output within the county area. Occasionally,
however, system 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 is administered by many local authorities. This introduces a further
cnmpnncnq! into the county systen. The relationship between these local bodics
varies considerably. In some cases the functions of another local authority may
be administered from a County Council Office. (The Manawatu District Hydatids
Committee and the Ruahine Pest Destruction Board are administered from the Oroua
County Office). At the other extreme are large independent local authorities
such as the Feilding Borough Council, Manawatu Catchment Board and the‘yanawatu
Oroua Electric Power Board.

The County boundaries are stable 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 county

area. In previous attempts at local govermment reform, such attention was given



30.

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 demzrcation that should be used. To
date, most counties have at lecast one boundary based on a river. Quite often
this administratively divides an otherwise unified region of activity. As shown
in Figure 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 limitations on finance that restrict the amount
of work 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 areca. These two aspects underlie the present county
amalgamation investigation being undertaken by the five counties under study.

A press article in Manawatu Evening Standard, 1969, June 25, indicates

possible repercussion effects of Council decisions.

" But almost without exception, council officers reported hard times.
They complained about rising costs and wage increases, They tried to
emphasise for the sake of the elected representatives that the National
Roads Board could cut both the basic subsidy rates and the countics
sector allocations in its five-yearly review, and tried to point out that
by cutting back on roading 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."

Concomittant with the above is the indication that at least 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 alter the operational pattern of
the county. The removal of the State Highway designation brings with it a two

fold effect. At present the State Highway Works programme is financed by the
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N.R.B. and carried out by the ¥inistry of Works. The change would enforce a
redistribution of county funds and a reorganisation of the works programme in
terms of priorities. The net effect, in the short runm, would be a rcduction in
the rate of county road construction because of the need to maintain a greater
length of road miles out of county funds. At the same time, technoclogical
change clsewhere could be readjusting the relative position of the county with
rcspect to the enviromment.

Despite attempts to peg rates over the last few years in all the five
counties and raise income elsewnere either by loan or subsidy, the counties are
gradually increasing the burden on their ratepayers. This is brought about by
a legislative restriction requiring rate income to be raised from property
owners. Not uncommonly, the rating issue assumes excessive proportions. Rec-
ently, for example; it has been argued that a change in the rating system from
unimproved value to capital value rating in the counties of Kairanga and Manawatu
would help to increase rate income particularly from industrial properties.
However; a change in rating system need not necessarily increase rate income,
unless it is stipulated the new rating system should yield more income than the
previous system. This aspect is at present being investigated by Kairanga
County Council.

Another source of system breakdown stems from boundary changes in 1967
between Kairanga County and Palmerston North City. The 3440 acres transferred
to Palmerston North had largely state highway or sealed roads with low mainten-
ance costs. Although an appeal to the Local Government Appecal Authority was
dismissed; the County can anticipate stability of its Palmerston Nerth boundary
for at least ten years. Other minor boundary adjustments in recent years are

tabulsted below:
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TABLE IV
POPULATION EFFECT OF BOUNDARY ADJUSTMEERTS SINCE 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 Ashhurst County Town, 1 April, 1968
Manawatu County -~ O persons from Horowhenua County, 1 April, 1967
Manawatu County - 200 persons to Feilding Borough, 1 April, 1968.

Source: Extracted from Report on the Population, Mi-ration and Building
Statistics of Now Zealand, 1967-68.

Administrative problems could arise from inadequacies in the system.
The activities carried out by cach county are frequently performed without
reference to other counties. Difficulties may arise if, for example, counties
disagrced 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 might not be compatible. There are
situations, however, where a county undertakes an activity of another county
because of problems of access or to secure greater financial support. In
addition, there is some employce sharing to reduce overhecad costs. A number of
instances are recorded below:

(a Kairanga County maintains the Oroua portion of Provincial State Highway
No. 574,

(b The grant and subsidy applications to National Roads Board, for the
boundary bridges between Kiwitea and Pohangina Countieés, are made by
Pohangina County as it receives a higher rate of subsidy.

(c Kairanga and Manawatu Counties share the cost and services of one Health

Inspector.

Relationships with other local authorities are not always harmonious.
Kairanga County reccntly decided to investigate the possibility of Manawatu
Drainage Board functions becoming amalgamated with those of the county.

According to the press report, Manawatu Evening Standard, 1969, November 5, the

Works Committee

" was concerned that the control of some road drains in the county by a
separate local authority was resulting in the inability to coordinate
roading and drainage works. It also expressed considerable dissatisfaction
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in the fact that the Manawatu Drainage Board's district covered only part of
the county, and the reluctance of the board to extend its district to cater
for drainage nceds outside its present boundaries was causing some diffic-

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

Further evidence exists to sucggest the possibilities of system break-—
down have been recognised for some time. A request by Kiwitea, Oroua and
Pohangina Counties in 1962 to the N.R.B. prompted an investigation of the three
counties concerned by a Survey Team. The counties werc hopeful that if they
amalgamated the N.R.B. would offer zreater assistance. The board was not
disposed to this view but was willing to increase assistance to Pohangina County.
This has since been made available and is still continuing.

It seems clear that the strong possibility of local govermment boundary
changes in the Manawatu area before 1972 by the local Government Commission,
ancouraged Kiwitea County once again to advocate an amalgamation 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 enumerated in the following press statement.

" The Kairanga County Council is spproaching an unenviable decision. Its
future moves are restricted to three (alternatives) - rate increase,
drastic cuts in roading expenditure, or amalgamation. Tk first two are
direct alternatives, Amalgamation could be the only way out; and is

being considered seriously for the first time." (Manawatu Evening

Standard, 1968, June 5).
In addition, a number of local issues were involved:
(a the three counties, Kiwitea, Oroua and Pohangina felt the lower counties
should help meet the cost of their development,
(b there was uncertainty about future N.R.B. subsidies to counties,
(¢ there was a rocognised need for some local goverrmment reorganisation
and extension of county functions, and
(& a larger county was scen as a more influential body in dealing with other

local bodies in the Manawatu areca.
At a combined Council meeting held on August 19, 1968 to discuss
amalgamation prospects, a subcommittee was appointed to investigate and report

on aspects of amalgamation. The subcommittee appointed at the meeting was
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given seven points of references

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

(b to consider the incidence of rating based on capital and unimproved value
to return an income consistent with the individual position at the
present time, and project trends for the next 5, 10, 15 and 20 year
period,

(¢ to negotiate with the N.R.B. to gscertain the needs of the district and
the extent of financial contribution with or without amalgamation,

(d to report on all gencral financial matters, and estimated costs related
to proposed roading developments in individual counties until 1974,

(e to outline znd cost amalgamation and non amalgamation adainistrative and
engincering organisations,

(f to examine existing staff usage, and

(g to survey all plant and machinery and cash reserves for plant renewal

and indicate probable replacement needs up to 1974.

It was decided at the time that oaly two amalgamation combinations were pol-
itically desirable. These werce amalgamation of the five into one unit, or any
suitable division of the five counties into two areas based on existing
boundaries.

It would seem that the investigation being carried out by the Counties'
investigating subcommittee, even if only preparatory to a more detailed study,
is restricted on one hand by political expediency and on the other by insuff-
icient definition of the problem in hand. In order to ovazrcome these defic-
iencies it is necessary to study various amalgamation combinations and clearly

define criteria against which a proposed amalgamation may be assessed.
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CHAPTER FOUR.

ASPECTS OF AMALGAMATION AS COUNTY SYSTEM CHANGE.

The Loczl Government Commiseion Act 1967 contains a broad summary of
central govermuent response to county system malfunctioning at both nationel and
local levels. The Commission has been delegated functions that are designed to
aid the cperation of county processcs to meet system cbjectives, The five
functions listed below are complementary and introduce at a local level the
inportance cf the criteria efficiency and effectiveness.

" the functions of the Commission shall be to carry out all such investigote

ions ... to ensure that,

(a the system of local government in aay arca or locality best provides for
the needs and continued development of that area or locality

(b local authorities have such district boundaries and such functicns and
powers as arc neccssary or expedient to enable them to provide most effoctively
and econozically essential or desirable local government services and facilities

(¢ the purposes and provisions of this Act and any other Act in relation to
local government or any aspect thoreof are effectively implemented

(4 local authorities have such resources as will anable them to engage
adequate services and to obtain and operatc adequate technical facilities, plant
and equipment

(e districts will be of such size and nature as will pronote efficient local
government and avoid the necessity of uncconomic expenditure." (Locgl Government

Commission Act 1967).

An examination of any aspect of amalgamation can be nade using some or
all the above objectives concerning systcm change and performance. System
change could be precipitated by any type of internal or external perturbation,

To study the desirability of amalgamation in terms of the problem objectives,
portions of the anticipated changed system must be adequately represented. Only
then can any reascnable assessment be made of the impact of the proposed changes,
Thus, in order to simulate change, morc may have to be done than merely "adding"
two counties together. (Addition here refers to the summing of unchanged
systems), In some cases this may be sufficient to bring about a change in

efficiency or effectiveness, An example of this type of pre-amalgamation
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assossment would be the considerations of between-county differences in functions
undertaken. Frequently, however, amalgamation presupposes more complex system
changes. In this respect any change may be seen from two viewpoints. First,
part of the system is altered by county combination and the change studied by
comparing the output of the changed portion of the system processes with that of
the present output. Second, the degree of conformance of the county system/s
with the external systems can bc considored. Change here is brought about by
addition but some dofinition of the rclevant extornal system is also required.

Throyghout this chapter several system changes and comparisons are made
to demonstrate the extent of issues involved in any proposed amelgamation and
some of the practical and theoreticzal difficulties accompanying any prior
assessment of amalgemation. The simulated system changes are made in part
response to inadequaciecs of some system operations. Many operation research
techniques, such as Resource Allocation and Multi-Project Scheduling, Critical
Path Anzlysis, or Replacement Modelling that would have given clear represent—
ations of aspects of system cperation and system change could not be applied.
This was because data was not in a suitable form, did not exist, or the counties
only partially planned operations, thereby presenting difficulties in obtaining
data. The system changes arc frequently achiecved only by imptroducing limiting
assunptions to make the wodel operational. Where assumptions have been made,
their implications are discussed and conclusions are drawn in terms of the
assumptions.

Population Distribution Aspects of Amalgemation:

A variety of different techniques have been used to mcasure the spatial
distribution of population in an area. Most utilise the variables, distance and
population. Three measures are particularly suitable for determining various
distributions of population in the enviromaent system. They are population
potential, mean centre and median centres of population.

Defined precisely, Population Botential, V, iss

vV, = :;_:;g
n



where: Vi is the population potential at point i,
P, are the populations at n points, and
Dn are the distances from i to n points.

To construct a map of population potential, the point potentials were plotted

on a map and isolines connccting points of equal population potential drawn in.

The median centre and mcan centre of population are derived from the
moments of population about any point. The moments about any point, i, in a
pattern can be derived by the formula,
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H- .= 3 od

Va (p )
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where x is the particular moment concerned,
p is 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:

~
B = ¢ (Pn Dn)

where Mi 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 HMean centre, I, or the second moment of population is:

L 2
Ii = P (Pn Dn)
where I, is the second moment of population at point i

are the populations at n points, and

Dg are the squares of the distances from i to n points.

To construct a map of either first or second moment values, the point moment
values were plotted on 2 map and isolines connecting points of equal valuc were
drawn in.

Stewart and Warntz (1958) regard population potential about a point as
a measure of the nearness of people to that point, or as a measurc of influence

of people at a distance. For example, this may have a bearing on the amount
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of community participation that could be expected in local government. The
median centre of population is the point where the whole population could be
assenbled with the minimum aggregate travel distance. Finally, the mean centre
reflects the degree of compactncss or central tendency of population in an area.
If the county boundaries are then considered in relation to the arezl pattern of
dispersion, the degree of conformity of the county system may bc assessed.

A Fortran II computer program was written to calculate the areal pattcern
of population potential, median and mean population values for the five-county
areas. POpulatibh figures werc those obtained in the 1966 Census. Values for
_ #eildiny vr Foxton ﬁofoughs or Palmerston North City were not included in the
aﬁéi?éis. Airlihe miles were used as the distance measure. This may have mod-
ified the impact on access of the Manawatu, Oroua and Pohangina rivers. It
may also have incrcased the gradient of change between isolines of population po-
tential but decrcased it for median and mean centre values. Further;, analysis
was conf£ncd to the five-county area because of the data input procedure used.
Grid overlays were used in compiling input data and since each overlay would yield
a unique value for V, M and I, it was decided to perform three random rotations
to investigate the effect of a change in grid orientation. The pattern of the
isolines for each statistic had little between rotaticn variation. The steps
taken in compiling the input data are outlined in Appendix C,

In interprq@ing the results, more attention should be given to the pattern
of change rather than the absolute values recorded. It is apparent from Figure
5 that the highest population potential values are found between Feilding and
Palmerston North. Such a grouping suggests thaty. ceteris paribus, the five-
county area would be best serviced from adninistrative centres located in or near
these urban areas.

The Efficicency of Administrative Centre Location:

The five counties are at present administered from five different county
offices. They arec Kairanga (Palmerston North), Kiwitea (Kimbolton) Manawatu

(Sanson), Oroua (Feilding) and Pohangina (Pohangina). Various county functions
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often lead ratepayers and residents to visit their county offices. With an
emalgamation, several courses of action would be open. All administration
could be centred in one office;, or a number of existing offices might be re-
designated afea offices. Considerations such as the horizontal economies
associated with building maintenance costs and centralisation tendencies in
office procedures would become important in deciding the final policy on admin-
istrative centres.

The Index of Efficiency, E, provides a measure of the relative efficiency
of each county office or proposed county office for any nominated amalgamation
combination, in torms of the most efficient office location. The most effic-
ient location of each combination was determined by the point of minimum
aggregate travel or the median centre of population for the combination. The
following assumptions were made when obtaining a value for E.

(a that the populaticn in cach census township, county town, locality and
vicinity is located a2t the centre of the respective census category. Each
areal centre of population constitutes a population cell. In the case of
localities and vicinitics around the boroughs of Feilding and Foxton, the centre

was taken as thc centre of the rcspective boroughs,

(b that airline distances are represcntative of the distance of each cell to

its county office,

(¢ that the only politically acceptable (sce Page 34 ) amalgamation com-
binations are: Kairanga and Manawatu; Kairanga, Manawatu and Oroua or Kiwitea,

Oroua and Pohangina; and a five county amalgamation,

(@ that the county offices would be located at any of the three centres,
Feilding, Palmerston North and Sanson.

These assumptions clearly define the operational limits of the model.
The results are laid out in Teble V to permit a comparison between the

centres for cach amalgamation combination. A comparison between centres for

cach amalgamation combination enables a number of tentative conclusions to be
drawn.
Palmerston North is ranked highest for any amalgamation combination.

This suggests that amalgamation of any counties, centred on Palmerston North,
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would increase the efficiency of operation of the ccunty system for that level of
amalgamation. Of particular importance is the very low efficiency reading of
Sanson for a1l amalgamation combinatious. It would seem Sanson is not a very
efficiont locaticn for a county office, particularly in a two county amalgamation
between Kairanga and lianawatu counties, Feilding is consistently ranked second
to Palmerston North. In a three northern county amalgamation, the choice of
Feilding as ah adninistrative centre would considerably reduce efficiency unless
other locztional factors such as access to specialised services outweighed the
locztion at the edge of an amalgamated county. There could also be a further
reduction in overall system effectiveness because of a nced (brought about by
administrative office location in Feilding) to meintain sevcral engineering area
offices. These would enforce continued duplication of facilities and staff.
TABLE V.

INDEX OF EFFICIEINCY VALUES FOR ADMINISTRATIVE CENTRES.

Notation: Kai = Kairanga, Kiw = Kiwitea, Man = Manawatu, Oro = Oroua and Poh =
Pohangina Counties.
E1 refers to Index of Efficiency value for rotation 1.
E, refers to Index of Efficiency value for rotation 2.

Tge value of E lies between O and 1,

County Adninistrative Centre E1 E2
Kai Palaerston Horth * *
Kiw Kinbolton (.89) *
Man Sanson (.59) (.65;
Oro Feilding (.82) (.15
Poh Pohangina £.86) (.67)
Kai - Man Sanson .48) (.53)
Kai - Man Palmerston North é.ézg (.70;
Kai ~ Man - Oro Feilding .90 .84
Kai - Man - Oro Palmerston North (.91) .87;
Kai - Man - Oro . Sanson (.71 .63
Oro - Kiw - Poh Feilding %.76§ E.es;
Five Counties Feilding .86 .81
Five Counties Palmerston North (.99) (.93)

*  Values obtained were greater than 1.00 (see Appendix D)

There are several limitations to the above results. A small amount of
variation may have arisen from the use of rotations and the choice of adminis-
trative centres and amalgamation combinations are only some representations of

alternative system changes. Other locations and combinations could exist.
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The Five County Road Network: 4

The arca administered by the five countics is characterised by a road
pattern that is complex and suggests an advanced stage of development. This
represents one environmental variable that yielded high correlation coefficient
values. The existence of roads and their pattern is basic to county operations
and forms the starting point in the consideration of many county activities. The
conceptualisation of thc road network using Graph theory, and the subsequent ana-
lysis of connectivity yields information that is fundamental to the orgenisation
of activity in the five-county area. The limitation of the analysis to the
State Highway network in the local area (see Figure 6) was brought about by
available computer storage. Accordingly, the results cannot be considered as
gencral of the total road network of the five counties but it does indicate the
importance attached to cach centre by the external system. The procedures for
obtaining mcasurcs of connectivity are outlined in Appendix E.

The total connectivity of each centre is éummarised in Table VI. The
values of total connectivity listed are the total number of ways any town (vertex)

may be reached frem every other town measured in terms of the graph's diameter.

TABLE VI.
TOTAL VERTEX CONNECTIVITY STATE HIGHWAY NETWORK FIVE COUNTY AREA.
Palmerston North 324 Foxton 140
Awahuri 252 Sanson 140
Feilding 251 Cheltenham T4
Longburn 250 Kimbolton 65
Linton 198 Rangiwahia 7

Ashhurst 187

Inspection reveals the centres Palmerston North and Feilding are characterised by
very high State Highway connectivity. This again supports earlier analysis and
points to the arecal focus on both Feilding and Palmerston North. Of note is the
absence of any State Highway through Pohangina County and the low connectivity

of the other county administration centres, Kimbolton and Sanson. The results
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 elongated roading pattern of Kiwitea

and Pohangina counties.
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Simulated Change of County Metal Allocations:

As the works schedule of each county involves large capital and mainten.-
ance expenditure, it rcpresents a sector of county processes that should be in-
vestigated for economies from amalgamation reorganisation.

The selection from this schedule of metal allocation for investigation
was made hecause information could be ccmpiled on metal allocation and requirements
for the 1968-69 ycar of operation. It was possible to study this aspect of the
system process in terms of a clear criteria of efficiency, that of dollar savings.
The extonsions of organisation likely with amalgamation include all aspects of
work operation. They are all linked with the enlarging of operation area and
an increase in number of resources uscd by one (combined) county system. The
alteration of the operaticnal area of the county with amalgamation could give
access to economies that were previously unobtainable because of areally bounded
operations.

The allocation of metal depends on the availability of the desired metal
category at a source and the ability to deliver the metal to a particular works
project or destination. These constitute the basic conditions of the problem.

It is comparatively easy to allocate metal from one source to a destination prov-
iding metal is available. Difficulties in allocation are encountered when atte., .
are made to satisfy objoctives such as minimun cost or ainimum vehicle travel time.
The number of alternative allocations that are optimal, (i.e., that satisfy both
the basic conditions and the objcctive) are usually small,

The application of the linear programring technique, the Transportation
Problem (Cox, 1965; Sasieni, Yaspan and Friedman, 1967) to allocation problems is
one technique that determines an optimal soluticn. Appendix F contains a general
statement of the Transportation problem. The information nceded for the problem
is as followss

. metal sources (river beds or metal pits)
. the amount of production at each source (cubic yards)
. metal destinations (roadworks projects)

. the amount of metal requircd at a destination (cubic yards)
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. the distance from each source to each destination (miles)
. transport costs from cach source to each destination (cents per cubic yard
mile

. production costs at each source (cents per cubic yard).
A1l input information was supplied by the County Council Engineers.
The criteria of efficiency is the reduction in allocation costs (if any) with
optimal allocations.
The large amount of input information in the study necessitated computer

processing and the I.B.M. 1620 Library Program, The Transportation Program With

Indircect Addressing was used. The program had provision for the unbounded con-

dition where a "dummy destination" was included because demand did not equal
supply. A dummy destination does not influence the result or abstract the model
from reality. It allows problem solution by 'demanding' the excess production
from the sources. In the day to day running of the works programme the actual
amounts produccd at sources would equal the regquirements. It provided an
optimal solution for a minimum cost objective function and the allocations (from
appropriate sources) and the objective function were listed. Input information
was divided into two metal categories, namely basecourse and topcourse mctal. The
program was run for each catcgory using both transport costs and combined transport
and production costs as cost pcnalties.

A number of assumptions were made to facilitate problem solution. These
are discussed below:

(a2 Homogeneity of metal within the categories basecourse and topcourse. The
counties currently differentiate the above metal categories. Basecourse metal is
spread at the base of a road while topcourse metal is spread on top of this prior
to compaction and sealing. Each county favours certain local metal sources be-
cause they are closecst or because the metal is suitable (in terms of the county
road standards). Any amalgamation would lead to one general policy regarding
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 cost of 1 unit of production
(or miles). Both these represent first approximations. In reality, distances
travelled are small and probably allow few economies 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 mile. Manawatu County had transport costs of eight cents per
cubic yard mile.

(¢ The county associated with any mctal destination was assumed to pay for
metal transportation. The Manawatu County per mile transport cost mentioncd
above placed the county at a cost advantage and allowed access to more distant
sources.

(@ Prcduction at sources was arbitrarily constrained.

(e Road scctions such as Statc Highway 54A were point located at the mid point
of the section.

(f There were no barricrs to sale or purchase of metal between the five counties.

In the basecoursc analysis, forty sources and thirtyfive destinations
(plus one dummy) werc used. Tho topcourse analysis was confined to twentythree
sources and thirtyone destinations (plus onc dummy). The respective scurces and
production destinations and requirements, and production costs are tabulated in
Appendix G. Transportation costs used werc calculated by distance from scurce to
destination multiplied by cents per cubic yard mile. In this manner a working
modelq;f various amalganaticns is worked out for the 1968-69 yecar. The model
differs slightly from the actual operation of the county processes. For instance,
a whole year's allocation is planned in advance. This is not normally donec by the
counties. No provision was made for contingencies such as flooding, which could
tenporarily remove access to river sources. The transport costs assigned may
differ from those that would prevail in a competitive situation. 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 amnalgamation. Attention should be focused on deviations from the
present system pattern.

The savings computed for the counties are shown in Table VII. The value
of the savings were obtained by summing the difference between the cost of the
actual allocation (as defined by the input data) made in 1968-69 and the optimal
cost determined by the program. The table is subdivided inte program runs to
allow comparison and give some idea of the impact of production costs (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 preoduction 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 penalties.

Topcourse Metal Savings (Dollars) Basecourse Metal Savings (Dollars)
Iteration 1 lteration 2 Iteraticn 1 Iteration 2.
Kairanga 1290 1290 1650 1350
Kiwitea 166 335 0 0
Hanawatu 148 198 10254 10875
Oroua 880 1094 3034 3170
Pohangina 35 35 200 0

Of particular importance are the flows across existing county boundaries, namely,
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 4261 cubic yards of metal.

The former reallocation suggests the large Manawatu County crushing
plant is placed at a disadvantage by that County having lower per mile trausport
costs. In order to test the effect of a reduction in production costs of the
Manawatu 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
a0del, Manawatu County would 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, economies 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.
1968-69.
Basecourse Metal Savings (Dollars)
Kairanga 1350
Kiwitea 0
Manawatu 9457
Oroua 3170

Pohangina 0
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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'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
boundaries. Several large reallocations were made between counties for both metal
categories. Year by year variations in metal destinations and requirements could
result in further non-optimal allocations unless amalgamation or county trading
restrictions 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 could remove many of these policy differences thereby allowing more efficient
operation of this component of the system process.

Some Boundary Aspects of County Amalgamation:

The perimeter county boundaries of the five-county area include two majo.
physical barriersy; Manawatu County is bounded on the west by the sea while
Pohangina and Kairanga counties are bounded on the east by the Ruahine and Tararua
ranges. The Rangitikei River effectively forms a barrier to access into Kiwitea,
Manawatu and Oroua Counties with only six bridge points linking the counties to
Rangitikei 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 functional association between the northern area
of Kiwitea County and Rangitikei 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 many different travel patterns. 1In the study, the travel patterns or-
iginating in the two counties were tested for within county patterns, between
county patterns and a uni-diresctional pattern to the adjacent counties of
Horowvhenua, Oroua and Rangitikei.

A guestionnaire survey was undertaken tc obtain data about travel patt-
erns in the two counties. The questionnaire was designed to collect town travel
frequency data categorised according to trip purposes for each household occup—
ant over twentyone years of age. Five trip purposes were included. They were
work, business but not work, shopping, entertaimment and other purposes. This
facilitated the collection of information on a number of major determinants of
travel. The questionnaire sought travel information for a time periocd of four
weeks so as to give more generality to any emergent patterns.

A number of problems arose in designing the sample survey. Firstly,
the populsation in the county to be sampled was compiled from the current county
electoral rolls. The choice of a household as the sampling unit was enforced by
difficulties encountered in compiling a population of individuals with a single
attribute such as age, occupation, or sex, It was anticipated differences could
exist between rural and urban (county town) households, but the household pop—
ulation could not be accurately stratified into rural and urban houscholds from
addresses given in the County Electoral Rolls. The sample size was finally set
at 100 households for each county aftor balancing the high costs of collecting
the information sought by the questionnaire and the need to have a sufficiently
large sample to give a workable number of questionnaire replies. The sample was
selected randomly and independently.

Ideally the questionnaire approach should be that of a personal visit
to each respondent. 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 were made to the

questionnaire at this stage as it was felt more information might be gained from



48.

including questions on the following: place of work, means of transport to work,
distance to Feilding and Palmerston North and one further township.

The main questionnairc was sent out to collect information for the four
wecks previous to 8th November, 1969. The questionnaire and introductory letter
is contained in Appendix H. Seventytwo completed replies were received with
thirtyfour from Kairanga County and thirtyeight from ilanawatu County. Fiveo
refusals were received. Twelve questionnaires were stamped 'address unknown'
and a further random draw was made to replace these.

The possibility exists of varicus forms of bias in the sample survey.
Households may be areally clustered with respect to travel patterns. It is also
likely the county electoral rolls do not constitute a complete record of the
household population in each ccunty. The use of mail questionnaires, which are
generally acknowledged to have high non-response rates, may have introduced
further bias. Therc is no way of estsblishing whether those who replied have
different travel patterns from those who did not reply. Non-response may have
arisen from an unposted refusal; failure to take the trouble to return the ques. -
ionnaire or an inability toc furnish the information required. Care was taken to
minimise misinterpretation, secure accurate completicn of the questionnaire and
encourage replies. Additicnal variation may also have unavoidably arisen from the
time of questicnnaire application. However, the time period contained only one
statutory holiday, that of Labour Weekend, so it may be considered a reprecsentat.-
ive four weeks.

The estimate of the population obtained from the sample is subjected to
variation that is dependent in part on sample size. In the questionnaire survey
it was necessary to obtain an estimate of the sampling errocr in each county so thas
chance differences in a travel pattern to any town caused by sampling would not be
misconstrued as an actual difference in travel pattern of the parent population.

This was tested by calculating the confidence limits in each county for
the proportion of households 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 trips to specified towns are recorded. The towns outside the
two county study area are grouped together into destination counties. Two
sampling proportions, those of Rangitikei County (Bulls and Marton) and Sanson
are sufficiently distinctive for the difference to be attributed to non sample
variance. Other proportion differences are within the range of the standard
EIrTor. The 95% confidence limit ( T 1.96 Standard Errors) was used.

TABLE IX.
STALDARD ERROR OF PROPORTICHS OF HOUSEHOLDS IN COUNTIES TRAVELLING TO
SPECIFIED TOVNS.

Kairanga County. Manawatu County.
Destination Town/s % Households S.E.% 1.96 S.B. % Households S.B. % 1.96 S.E.
with trips with trips
to centre to centre
Oroua County (Ashhurst, 17 6.4 12.5 5 3.5 6.9
Burnythorpe,
Halcombe)
Rangitikei County(Bulls, 12 5.6  11.0 47 8.0  15.7
Marton)
Peilding 29 7.8 153 50 8.1 15.8
Rongotea 14 5.9 11.6 19 7.8 15.3
Sanson 0 = = 18 6.1 11.9
Foxton 15 5.0 11.8 21 7.0 13.7
Longburn 26 T 14.6 8 4.3 8.4
Palmerston North 97 2.9 5.7 82 6.1 12.0
Horowhenua County (Levin, 9 4.9 9.6 13 55 10.7
Shannon)

The overlap of the confidence limits is not large. A larger sample
would be necessary to establish whether the observed sampling variation can be
attributed to nou sample variation. It is not unreasonable to assume further
sanpling would establish the source of the variation as being non saunpling
variation, Bearing this assumption in mind it is then possible to proceed with
the analysis of the questionnaire data and test a number of hypotheses about the
travel pstterns of the parent population. In the ensuing discussion results are
postulated with respect to the possibility that statistical differences are partly
the product of sampling error brought about by sample size for each county.

A summary of the questionnaire returns gives an indication of the
relative importance of each town included in the questionnaire. The total
number of household trips (Table X) and total household trips differentiated by

purpose (Tables XI to XIII) for the four week period 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 'secondary' centres emerge. They arc
Bulls and Marton (Rangitikei County), Feilding (a borough adjacent to Manawatu
County) and Rongotea (a county town centrally located in Manawatu County). A4 very
low number of trips to towns in Oroua County and Levin and Shannon (Horowhenua
County) arc recorded. Trips esppear to be confined to the area of the two study
counties. Within these counties there are some between county differences. The
'secondary towns' of Kairanga County (Longburn) and Manawatu County (Rongotea and
Sanson) are important only to people in their respective county. Breakdown of the
total trips into trip purposes illustrates again the dominance of Palmerstcn Norih.
Tables XI to XIII arec ccmpiled for towns having enough total trips to make further
breakdown by trip purpose meaningful. No figures are included for the journey to
work and distance from Feilding and Palmerston Nerth as the information doss not
contribute to further understanding of the boundary aspects of amalgamation.

TAZLE X.
TOTAL PERSON TRIPS FOUR WEEK SAMPIE PERIOD.

Destination Town/s or County Head of Head of Other House-~ Total
Household Househeld hold members Trips
KAIRANGA COUNTY (Malc) (Female) Over 21 years
of age
Oroua County (Ashhurst, Bunnythorpe, 33 12 0 45
Halcombe)
Rangitikei County (Bulls, Marton) 3 1 2 6
Foilding 15 45 1 61
Foxton 8 5 T 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
Orouz County 0 0 10 10
Rangitikei County 78 68 2 148
Feilding 104 90 56 250
Foxton 49 20 1 TO
Rongotea 89 68 20 177
Sanson 32 32 5 69
Longburn 5 2 0 T
Palmerston North 121 138 156 415

Horowhenua County 35 4 30 69
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TABLE XI.
TOTAL PERSON TRIPS FOR BUSINESS, FOUR WEEK SAMPLE PERIOD.
Kziranga County Manawaty County
Dostination Town Household Members Household Members
Male Female Male Female,
Feilding 13 11 47 12
Foxton 0 0 11 6
Rongotesa 3 0 20 0
Sanson 0 0 22 6
Palmerston North 128 45 32 4
TABLE XII.
TOTAL PERSON TRIPS FOR ENTERTAINMENT, FOUR WEEK SAMPLE PERIOD,
Kairanga County Nanawatu County
Destination Town Household Members Houscheld Members
Unle Female Male Pemale,
Feilding 0 0 T 14
Foxton 8 5 1 2
Rongotea 4 3 3 4
Sanson 0 0 0 2
Palmerston North 32 29 41 23
TABLE XIII.
TOTAL PERSON TRIPS FOR SHOPPING, FOUR WEEK SAMPLE PERIOD.
Kairanga County Manawatu Couusy
Degtination Town Househeld Members Household Membe
Male Fenale Male Female
Feilding 12 10 31 65
Foxton 0 0 0 4
Rongotea 2 0 14 33
Sanson 0 0 7 23
Palmerston North 50 148 31 88

In the following analysis and discussion of the gquestionnaire date various
null hypotheses are formulated, tested and accepted or rejected. Each hypo-—
thesis is aimed at clarifying the correspondence of county boundaries with trave”
patterns and community of interest.

The first null hypothesis, HO’ under test was that the two counties wero
not significantly different with respect to the relative frequency of total
person trips per household to the towns listed in Table XIV. The alternative
hypothesis, H1, was that the fregquencies were significantly different. The
Chi-Square Test for independent samples (refor 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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number of households in the sample, was seventytwo. Table XIV below contains the
results of the analysis. Palmerston North is not included in the Chi-Square
analysis because the frequency distribution can be analysed by the more rigorous

Median Test.

TABLE XIV.
ANALYSIS OF FREQUENCY OF TOTAL PERSON TRIPS PER HOUSEHOLD FOR KATIRANGA
AND MANAWATU COUNTIES.

Notation: ns rcfers to, not significant at .05. HO wzs accepted
s refers to, significant at .05. HO was rejected in favour of H1.
) 1 week 3 weeks 4 weeks,

Oroua County (Ashhurst, Bunnythorpe, Halcombe) ns ns ns
Rangitikei County (Bulls, Marton) s 8 s
Feilding Borough ns S 8
Rongotea ns 8 S
Sanson ns 8 s
Foxton Borough ns ns ns
Longburn ns ns 8
Horowhenua County (Levin, Shannon) ns ns ns

The analysis of the total household trip distributions rcveals no sig-
nificant differcnce between counties for trips to adjacent towns in Horowhcnua and
Oroua counties. The significant difference of trips to Bulls and Marton is
probably a rosponse to the close proximity of these centres to a large portion of
the population of Manawatu County. Similar trip frequencies and absclute numbe.
of trips to Horowhcnua towns suggests a weak orientation of travel patterns and
community interest to the south. The pattern to the secondary towns in each
county yields a significant difference and this supports the existence of localised
travel patterns to the secondary centres of Longburn, Rongotea and Sanson. Trips
to Foxton Borough were not significantly differecnt in the sauple.

The confidence limits indicate the proportion of household trips to
Feilding in each county arec not significantly different. The results of the
analysis; however, show significant differences between the county trips to Feilding.
If these results are accurate estimates of the total population behaviour; some
doubt can be cast upon Feilding as a suitable administrative centre given
amalgamation.,

In order to test the larger trip volume to Palmerston North, the Median
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Test for independent groups was used (refer Appendix E)s HO’ was that the trip
frequencies to Palmerston North for the two countics were from populations with
the same median. H1! wos that the median of one population is higher than that
of the other. This constitutes a one tailed test of the directiontof the diff-
arence, N was set at 72 and the level of significance used was .025 with df = 1.
Table XV summarises the results. The test resulis demonétrate that the total
housechold trip frequency of travel to Palmerston North is higher for Kairanga

County.

TABLE XV
ANALYSIS OF FREQUENCY OF TOTAL PERSON TRIPS PBR HOUSEHOLD
FOR KATRANGA AND MANAWATU COUNTIES.
Notations ns refers to; net significant at .025. HO was accepted

s refers to;, significant at .025. HO was rejected in favour of H1.

1 week 3 weeks 4 weeks.
Palmerston North s s s

The above tcst uses more information in the frequency distribution and incrcases
the chance of HO being retained.

By testing the diffsrence between frequency distributions to the centres
Palmerston North and Sanscn, Feilding and Sanson and Feilding and Palmerston Novl.,
it is possible to gain more informaticn about travel patterns within the county
arcas. Using again the Medizan Test, with significance level set at .025 for
df = 1 and N = 72, the following were hypothesised. HO’ was that the trip fre-
quencies to any two centres in the same county are from populations with the same
median. H,, was that the median of one population is higher than that of the

other. Tables XVI and XVII contain the results of the analysis.

TABLE XVI.
ANALYSIS OF THE FREQUENCY OF TOTAL PERSON TRIPS PER HOUSEHOLD FOR
TOYNS FEILDING AND SANSON, AND PALMERSTON NORTH AND SANSON.
Notation: s refers to, significant at .025. Hb was rejected in favour of H1.
Manawatu County.
1 week 3 weeks 4 weeks.

Feilding and Sanson s s s
Palmerston North and Sanson s s s
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TABLE XVII.
ANALYSIS OF THE FREQUENCY OF TOTAL PERSON TRIPS PER HOUSEHOLD FOR
TONS FEILDING AND PALMERSTON NORTH.

Notation: na insufficient data for Median Test analysis.
ns refers to, not significant at .025. H, was accepted.
s refers to, significant at .025. HO was rejected in favour of H1.

1 week 3 weeks 4 weeks.

s

Kairanga County s na
s

Manawatu County s s

Each testing substantiates the difference between the existing county centre and
a propesed amalgamation ccunty centre. The median trip frequency to Feilding
and Palmerston North is highor than Sanson for Manawatu County., A similar
pattern emerges for Feilding and Palmerstion North for both counties. The
nature of the difference is partly explained by the trip purpose breakdown.

One further test was carried out to asccrtain other influences in the
results presented above. FBach frequency distribution was subdivided into male
and female frequency distributions. These were then tested using the Chi-Square
test;, with N = 72 and a significance level of .05 for daf = 1. HO’ was that
there was no significant differcnce between subdivided male and female freguency
distributions to each town. H1, was that there was a significant diffcrence.
Becausc of insufficient data, the analysis was performed for only Feilding,
Palnerston North, Rongotea and Sanson. In cach case HO was accepted.

The following tentative conclusions about county boundaries and amal-
gamation may be drawm from the analysis. Sccondary towns in either Kairanga or
Manawatu county are most important to their respective county, whilst Feilding
and Palmerston North are important towns for both counties. This may be symp-
tomatic of a2 broad regional focus on these large towns that ignores present
county boundaries. County amalgamation between the two counties, with offices
at either Feilding or Palmerston North would conform with the present travel
patterns. Also, the importance of towns outside the area of the two counties is
not great. Thus, in terms of travel patterns gencrated from within the counties,
the present boundaries represent reasonable boundary approximations to the
pattern of travel outside the two county area. No conclusions can be drawn

about the travel patterns of people resident in areas adjacent to the counties,
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CHAPTER FIVE.

SYSTEM FEEDBACK AND COIICLUSIOMN,

In order to make rccommendations about county amalgamation in the Manawatu
arca, it is necessary to assess the rosults of the system changes examined in
Chaptzr Four, Variables that were postulated as relevant in the general system
rclationship were studied in groater detail to allow close approximation to the
particular systems of the study countics., Population and roading aspects were
considered in the light of proposed county amalgamation. The isolation of in-
stances of system malfunctioning or county council problems were interpreted as
initiators of systom response and change. By treating amalgamation as only one
example of possible change, other alternatives were not dismissed.

The changcs made were aimed at testing whether amalgamation would fulfil
the objectives of the Local Government Commission. The changes were also deos—
igaed to demonstrate that detailed study of county operations can yield relevant
information about amelgamation., Bach change studied must be interpreted in terms
firstly, of the model used and secondly, other relsnted system operations. The
results obtained arc products of the conceptualisation of particular aspects of
system changc and opersticn but the procedures used can easily be extended into
other system operations relevant to amalgamation., The information about the
changed system is discussed and conpared with the present system. In this way
the system parameter of feedback is made operational.

It is realistic when making policy recommendations to take into account
political considerations. There is & need to consider the degree to which any
change will be accepted by the county ratepayers and residents or any other inter—
ested party. It is very lilkkely any amalgamation decision for the five countics
or any coabination of these will be made not on definite evidence cither for or
againsty but on the basis cof the combincd experience of the elected representat-
ives. Therefore, in the e;suing discussion, attention is given to some of the

political implications assoCiated with the feedback conclusions.
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Taking first the population distribution aspects of amalgamation. From
the' results given it is possible to conclude a number of points. The five county
arca has a point of greatest influence and minimum travel in the vicinity of
Feilding and Palmerston North, The population is concentrated in the Kairanga,
Manawatu and Oroua countics. A dispersed and declining population in Kiwitea
and Pohangina countics limits the effoctiveness of these counties. The counties
are coufronted with a large arca of land and human activity which is primarily
orientated towards Feilding and Palmerston North, The focus has been demonstroted
but it remains a political decision as to whether local arca government or
regional local govormnment is chosen. Should the decline in population of
Kiwitea and Pohangina countiecs continue, the per capita costs of county operation
could casily increase. An amalgamation of these two counties with perhaps Oroua
or Kairanga, Manawatu and Oroua Countics cculd lcad to a redistribution of per
capita costs of county operaticn that would benefit Kiwitea and Pohangina. llcre
particularly, the counties may not be zble to raise sufficient rates to prevent
system malfunctioning or even brezkdown. One objective stresses the provision of
a system of local government that would best continue dovelopuent. The evidence
presented on the population distributi-n aspects of amalgamation suggests a nced
to consider the regional context.

Complementing the above results is the Index of Efficicncy of the admin-
istrative contres. The index provides infermaticn about the relative efficiency
of each existing administrative centre for any amalgamation combination, Two
points emerge. Palmerston North and Feilding are consistently ranked as more
efficient locaticns for county offices. More importantly, greater areal and
population efficiency is achicved through amalgamation combinations rather than
for existing counties. A five county amalganaticn with Palmerston North as the
administrative centre would be the most efficient locaticn in terms of populaticn
and distance from the administrative centres. The three county amalgamation of
Kairanga, Manawatu and Oroua counties based on Palmerston North is ranked second,

while the same combination based on Feilding is third. The choice of the centre



o
could depend on other factors such as the proximity of specialised facilities and
services needed for local govermment and the availability of land for building ox-
pansion. Another factor is the amount of impact any change would have on county
vehicle usage and the charges for plant operation. Likewise, a change in county
office locaticn could influence the availability of staff and affect the wage and
salary payments, Further, the establishment of 'area' offices for county engin-
eers could reduce any gains in efficicucy by increasing the running costs.

Study of the connectivity of the State Highway network provides further
evidence to suggest the arca has a focus cn Palmerston North., This analysis in-
vostigated one of the more important variables in the county system, that of
roading.

The specific systeom change that dealt with metal allocation provided con.-
siderable informztion about the impact of amalgamation on this aspoct of county
operation. An increase in cfficiency would take place given any amalgamation
combination. However, grecatecr savings arc found in the three lower counties
where the total volume of metal used is higher and the nileages to alternative
sources are not as great. Part of the amalgamation savings can be attributed to
the absence of any policy or preference decision in the model (the eritericn is
minimum cost). The model highlizhts probable large monetary savings for the
county amalgamation of Kairanga, Manawatu and Oroua counties. Amalgamation would
probably remove bias against particular sources as allocation dcocisions for the
three county area would be made by one engineer. A five county amalgamation
would not incrcase costs or reduce e¢fficicncy. The extra incremcnt of efficiency
is small when Kiwitca and Pohangina countics are includead.

The evidence presented is for only one year of allocation but the large
amounts of dollars involved encourages cxaminaticn of future ycarly allocations
should an amalgamation take place. The cumulative cost reductions over time sre
also complemented by other possible savings associated with more efficicnt metal
allocaticn.  The reduction in vchicle miles would liberate vehicles and labour
for other county work, thercby increasing the rate of county development. At

the samc time bulk processing or purchase of metal could be a source of further
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economies. The planned operation of metal trucking in any amalgamated county
might lead to further streanlining of operation. The model 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 Manawatu counties gave an indication of the
effoctiveness of the county boundaries. The orientation of the counties is
toward both Feilding and Palmerston North. Little travel outside the study
countics (except to adjacent Foilding Borough) suggests the counties contain
people with a community of interest that is within the two county arca. The
southern boundary with Horowhenua county does not conflict with travel patterns.
The bourdary with Rangitikei county is nct so definite, with Bulls and Marton
generating inter-~county trips from Manawatu county. Oroua county does not att-
ract people from the two county study area. The boundary between Orouaz and the
two study countics, however, may not reflect the boundary of any community of in-
tecrest. Quite probably Feilding and Palmerston North arc major trip generators
well into Kiwitea and Pchangina countics. Further investigation would clarify
the broad arca of influence of various centres on each county. Providing nc lass
of efficiency in the total system operations is brought about by boundary alter—
aticn, community of intercst could scrve as a sound bésia for fixing county

baundaries,

The a3pecté of amalganation studied do not form a complzte investigation.
Many other issues and county operations require detailed investigation if useful
evidence is to be presented to Councillors or ratcpayers and residents. In
terms of systems analysis the critical components must have been investigated
before any conclusicns about total system effcctivencss are reachcd. Detailed
study of adninistrative procedurcs, officc equipment and salary payments before
and after simulated amalgamation would cnable hypotheses such as "amalgamation
would reduce the number of staff employed" to be adequately tosted. Replacement
theory could be used to deal with work situations in which efficiency tends to

decrease in time, but where it can be restored to any carlier level by some kind
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of remedial action. Simulatcd amalgamation could establish likely savings in say
vehicle replacenent. Definite statements on the qualititative effectiveness of
essential services such as air and water pollution, noxious weed eradication,
planning bylaws and public health would cnable a closer look at possible gains in
effectiveness of these operations with amalgamation. The question of represent.-
ation cannot be overlooked and a yardstick might well be formulated to assess
various representaticn schemes. The usefulness of network analysis could be
extended to include county vehicle allocations on the basis of werk and road
classification. The objective could be the minimising of miles travelled which
would increase the 'work' time of the vehicle. An example of this would be
grader allocation. County graders might not be operating to capacity at present.
Providing factors such as the portions of road recquiring regular grading, the cost
of operating the grader and the maximum and minimum number of wmiles or hours of
operation per day per vehicle are known, then operation under simulated amalgam-—
ation conditions could be carried out using connectivity, shortest path or mileag.
matrices as input data.

There are, however, serious limitations to the county system as it now

operates that make any amalgamation investigation a difficult task. On one
hand no county has a definite policy outlining what it intends to achieve over
a given time., Priorities are rarely assigned and the relative importance of
ser vice or work requirements are intuitively decided, The issue cannot be
escaped by referring to legislative duties and responsibilities. These are only
constraints or the framework in which the counties operate. On the other hand,
procedures are not orientated towards efficiency, effectiveness or problem solving.
Instead they are linked very closely to the annual audit. Difficulties met in the
analysis of county organisation might be overcome if the counties chose to:

(a standardise works policy, procedurcs and standards,

(b undertake cataloguing and storage of information other than that necessary
for the annual auditing of accounts, and

(¢ adopt and introduce data organisation and activity investigation procedures

such as systcmatie planning or systems analysis.
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If the above procedures were adopted it will be easier to examine carc-
fully any proposed county amalgamation. Decisions would have more likelihood of
being based on evidence about county opcrations rather than various opinions
about the state of county operation. Further, county amalgamation studies
require consideration of a number of points. These are listed below.

(a A definition of the ccuntics operations and performances.
(b Definition of performance standards and amalgamation objectives.

(¢ Change of the present operations to represent at least somc aspects of the

amalgamated county cperation.

(@& Assessment cf the amalgamation proposals in the light of performance

standards and amalgamation objectives.

The statistical analysis of varicus aspects of the county system oper--
ation and the simulation of change could be reapplied to gain further knowlodge
about county government. In particular, the use of linear programming .could
place many ccunty activities in cloaror perspective. For instance, metal dest-
inations and rcquirements for any year could be estimated in advance and a few
minutcs of computer time would yield an optimal or feasible solution. The
program could casily be developed to decide questions such as the 'next best
source' if flooding cccurred or production at a source was inadequate. The key

point in applications of this sort would be the availability of evidence on the

relative efficiency of operations. This would remove any doubt abcut efficiency
of operations and confirm the belief of optimists about current economical oper-

ations.

CONCLUSION:

By using a systems framework to study the question of the desirsbility
of county amalgamation it was possible to arrive at a number of conclusions.
County local government was firet defined and structured as a system. The im-
portance of population, valuation, total road miles and the National Roads Board
to county operation was demonstrated. Some of the relationships associated with
these variables were examined in detail for the five counties Kairanga, Kiwitea,

Manawatu, Oroua and Pohangina to see if amalgamation would lead to gains in
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efficiency and effcctiveness of local government.

The evidence from the population distribution aspects of the five counties
indicated greater influence of population, shorter travel distances and more com-
pactness of area for a county centred on either Feilding or Palmerston North. The
use ¢f an Index of Efficiency of the county administrative centre locations
confirmed this. A graph theory anzlysis of the State Highway network also pointed
to the focus on Palmerston North, The above aspects of county amalgamation
considered aspects of efficiency in ccunty govermment in non-monetary terms.

The simulation of metal allocaticns under amalgamation conditions leads
to the coaclusion that amalgamation would be likely to bring about economies to
Keiranga, Manawatu and Orcua Countics, providing policy differences between the
counties were eliminated. Very few economics were found for Kiwiteca and Pohangina
counties. Furthor, with respect to this component of county operations, amal-
gamation would not lead to reduced efficicncy. The same work output would be
achieved for slightly recduced costs. Since costs include many ccmponents such
as vehicle time, availability and operation costs and labour overheads, more mousy
could be expended on other county operations. The net effect would be either an
increcase in county work output or reduction in energy input (money allocated for
expenditure). As amalganation is contemplated by the counties as one way of
countering system malfunctioning, an increase in output or the rate of develop-
ment could be the more probablc amalgamation gain,

The examination of the county boundaries of Kairanga and Manawatu
counties tested a number of hypctheses concerning similarity between travel
patterns in the two counties. This aspect dealt with the community of interest
of the county areas and is basic to any proposed amalgamation. The southern
boundary of the two counties represents an adequate county boundary, but that
between the two appears to cut across actual travel patterns. The focus of the
two counties on Palmcrston North is supported. County government in the five
county area could well be based on the regional centre of Palmerston North.

Finally, only a tentative conclusion may be drawn about the impact of

amalgamation on the effectiveness of county local government in the study area.



The cumnulative effect of the results obtained is one of
effectiveness under smalgamaticn operation.  However,
aspects and anticipated gains of amalgamation have been

is not possible to advocate or oppose categorically any

62.
increased county
until all the relevant
analysed in detail it

amalgamation combination.



APPELDIX A.

VARIABLES USED IN RANK CORRELATION ANALYSIS.

Variables following a colon represent a breakdown of one variable into a number

of component variables.
EXPENDITURE VARIABLES

Administrations Salaries and wages

Maintenance of Works and Services: Roads, streets, bridges and footpaths;
Halls, domains and reserves;
Eradication of noxiocus weedss;
Central plant hire and operation;
Salaries and wages.

Capital Expenditure out of General Funds: Central Plant purchases.
County roads, streets; bridges and
footpaths.

Total County BExpenditure.

INCOME VARIABLES

General Rates.

N.R.B., Grants and Subsidies.

Ministry of Works Grants and Subsidies.

Other Grants and Subsidies.

ENVIROIMMENT VARIABIES
Area.

Capital Property Valuation.
area in farm land

total ares X 100 ).

Percentage of Developed Land, (
Total Population.

Population Density per Square Mile.

Population Resident in County Towns.

Percentage of Population Living in County Towns.
Miles of Paved Roads.

Miles of Metal Roads.

Miles of Unmetalled Roads.

Total Road Ililes.

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.



APPENDIX B.

LOCAL AUTHORITIES OPERATIUG IN THE FIVE COUNTY AREA.

Only the portions of the five county area admiunistered by the following local

bodies are mentioned.

Feilding Borough Council,
Peilding Urban Fire District:
Foxton Borough Council.
Makerua Drainage Board:

Manawatu Catchment Board:

Manawatu District Hydatids Committee:
Manawatu Drainage Board:

Manawatu Oroua Electric Power Board:
Manawatu Pest Destruction Boards
Oroua Drainage Board:

Palmerston North City.

Palmerston North Hospital Board:
Palmzrston North Urban Fire District:

Rangitikei Catchment Board:

Ruzhine Pest Destruction Board:
Sluggish River Drainage Board:

Urban Fire Districts:

Wellington Harbour Board:

nortions of Manawatu and Oroua counties.

portion of Kairanga County.

Kairanga, part of Oroua and Pohangina
counties.

the five counties.

portions of Manawatu and Oroua counties.
the five counties,

Kairanga and Manawatu counties.

part of Manawatu county.

the five counties.
Kairanga county.

a portion of Kiwitea, Oroua and Manawatu
counties,

Kiwitea, Orous and Pohangina counties.
part of Manawatu county.

of Cheltenhan, Kimbolton, Rangiwahia,
Rongetea and Sanson.

thie five counties.



APPENDIX C.

COMPILATION OF INPUT DATA, POPULATION POTENTIAL-MEDIAN CENTRE-MEAN
CENTRE PROGRAML,

The fcllowing steps were involved in data preparation:

1. Census areas derived from Increase and Location of Population, 1966 were

located on a bas: map (Scale 1:253,440) and respective populations recorded.

2. A coordinate grid of size two miles by two miles was overlaid on the biso
map. Population values were assigned to each grid cell, with those on grid
borders being allocated alternately. The grid cells were used as population
peints 1 to i.

3. The grid information was then punched in matrix form. Each element of the
matrix contained one of three data categories. Cells within the five-county
area were reprcesented by 1's. The remaining cells of the matrix werc repres—
ented by O's, defining the area outside the five counties. Where a grid cell
had a population value, the one was omitted and replaced by a population value.
4. Three data input matrices were used, one for each of three random rotations.

The rotations were zero degrees North, 125 degrees North and 237 degrees Ncrth.



APPENDIX D.

COMPUTATIONAL PROCEDURE FCR CALCULATION OF INDFX OF EFFICIENCY.

The population values were obtained from Increase and Location of Population, 19§§¢

1 The ¥ean Centre of Population; I, for each combination was calculated.

2o The Median Centre of Population, was approximated using cumulative frequency

(a 4 base map (scale 1:253,440) of the zrea was overlain with a two milss
by two miles grid. Population points values were aggregated in each grid cell
and the rows and columns of the grid matrix summed. The grid row and column
containing the midpoint of the cumulative frequency curve were determined. This
was transferred back to the base map and designated the optimal or most efficient
centre location.

(b Three random rotations of zero degrees North, 125 degrees North and 235
degrees North were made to check on variation from the grid overlsy.

(c Twe rotations, zero degrees and 125 degrees North were the two extreme
values (furtherest apart) in the rotational pattern of median centre location.
T Two values of I, designated I1 and 12 mere calculated with respect to the

optimal centre locations.

i The Index of Efficiency was then calculated by the formula

I
2 ik
E = “"fl_ giving & value between zero and one.

As E tends to one, so the distance between the optimalland actual centres is
reduced. Thus, a location with a value of E at .80 is more efficient than a
location with a value of E at .70. The location of the actual centre is
closer to the optimal centre for the higher value of E.

In the results, three values of E were recorded at E greater than one.
This was casused by variations in the value of the optimal centre from rotating

the grids.



APPENDIX E,

COMPUTATION PROCEDURE CONNECTIVITY MATRIX STATE HIGHWAY NETWORK IN STUDY ARTA,

The following paragraph is based on Busacker and Saaty, 1965 and
Garrison, 1960.
In graph theory notation, a vertex refers to 'places'; an edge to
'a route' and the graph refers to the 'highway system' or 'network'. An
ordinary network corresponds to a one-zero-vertex matrix X = (Iij) whens
xij = 1 if, and only if, a route exists between i and j; otherwise xij = O.
The information in Figure 6 is reduced to a one-zero vertex matrix X

with the following form:

(@ e TN

0
0
1

* OO0

Each of the nineteen townships, county towns, boroughs and city are listed
along both the columns and rows of the 19 x 19 matrix. A 1 denotes a direct
connection between two settlements while a O denotes no direct connection. By
raising the matrix to the power of the graph diameter (six in this study example)
it is possible to derive a matrix X(6) which contains the following information
about the network; the diagonal entries indicate the total number of six-step
routes utilisable in going out and back from a settlement and the other entries
give the total number of six-step routes between pairs of places. By adding

across each row a total measure of connectivity for each vertex is found. A

portion of the powered matrix is shown below.

X(6) =

oo Ooow
coo0oooo
s OOROQO
0000
s BRooovw

- - - - -



APFENDIX F.

GENERAL STATEMENT OF THE TRANSPORTATION PROBLELM.

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

are available (i = 1, «esy m). At the jth destination b, cubic yards of metal

J
are required (j = 1y eeey n). If supply equals demand, total production or
extraction of metal equals the total amount of metal required on roading works.
There are mn possible routes from each one of the m 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 $cij to transport one cubic yard from
origin i to destination j. The requirement is the last cost transport schedule.
Ifxij cubic yards are sent from origin i to destination j then the cost of such

is ci. X. 4

J 1]
The model can, therefore, be stated as:
m n
To minimise the objective Z = % . 5., c

=1 Jo1 %13 *i3

subject to the constraintss

n
5 .
“:‘=1 xij = ai 1l = 1’ 2, ey m
}E‘-l
-i=1 xij = bj J = 1’ 29 “e ey Il
xij 2.0 for all i, jJ
¥ 5
an " a, = b.
=1 * Feq ¢

When supply exceeds demand a dummy destination is created at a zero
distance (and cost) from every origin.
Mcre detailed explanations with examples can be found in Cox, 1965;

Rimmer, 1968, Sasieni, and Yaspan and Fricdmon, 1959, 199 - 221.



APTEADIX G.

BASECCURSE AND TOPCOURSE SOURCES AND PRODUCTICN DESTINATIONS AND
ASSIGUED PRODUCTION COSTS.

Metal Sources and Production Constraints.

Topcourse Basecoirse.
Source Producticn Scurce Producticn
(cubic ysrds) (cubic yards)

1. Child Bros Ltd. 5000 1. Child Bros Ltd 20000
2. Manawatu Ashphalt Ltd 5000 2. Manawatu Ashphalt Ltd 20000
3. Higgins and Sorns Ltd. 5000 3. Higgins and Sons Ltd 20000
4. G.C. Smith Ltd. 5000 4. Xarere Beach 30000
5. Maxwells Line Shingle Ltd, 5000 5. Kopane Beach 15000
6. W. Saith Ltd. 5000 6. James Line Pit 5000
T. Puhenui Crusher 10000 T G.C. Smith Ltd. 20000
8. Vautiers Pit 2000 8. Awahuri Beach 15000
9. Rangatawa 2000 9. Te Puna Beach 15000
10. Kiwites 2000 10. Maxwells Line Shingle Ltd. 20000
11. Robert's Pit 2000 11. S. Saith Ltd. 20000
12. Gould's Pit 2000 12. Puhenui Crusher 40000
13. Raumai 2000 13. Rangitikei River 10000
14. Teawa — Coulters 2000 14. Jackeytown Road 1000C
15. Oroua Bridge 2000 15. Shannon 10000
16, Ruahine 2500 16. Brennan's 10000
17. Gorge Road 000 17. Pohangina 10000
18. Rowa 2500 18. Heneghans Linc 10000
19. Bhanncn 2500 19. Kiwitea 15000
20, Otara 2500 20. Oroua 20000
21, Pourangaki 2500 21. Kakariki 10000
22. Beaconsfield 2500 22. Shorthalls 10000
23. Vinegar Hill 2500 23. PFeilding Borough Council 15000
24. Robert's Pit 10000
Total producticn available &1500 25. Gould's Pit 10000
26. Raumai 20000
27. Totara Reserve 15000
26. Komako 15000
29. TeAwa-Coulters 15000
30. Oroua Bridge 15000
31. Marton Block -~ Oroua Gorge 20000
32. Ngaputahi 15000
33. Rushine 15000
34. Gorge Road 15000
35. HRewa 15000
36. Shannon's 15000
37. Otara 15000
38. Pourangaki 15000
39, Beaconsfield 15000
40, Vinegar Hill 15000

Total production available625000



Appendix G (cont'd)

Metal Destinations and Requirements.

The destinations used in the program were specific locations on cach road. For

convenience, only the road name of the destination is listed.

Topceourse Basecourse
Destination Requirenents Destination Requirencnts
(cubic yards) (cubic yards)

1. No.1 Line 1000 1. DNe. 1 Line 2000
2. Rcberts Line 700 2. Roberts Line 8000
3. PFlygers Line 600 3., Flygers Line 1500
4. Linton Station Road 700 4. Linton Station Road 4000
5. Main Drain Road 200 5, Main Drain Road 2000
6. Kahuterawa Road 200 6, Kghuterawa Road 1000
T. Lengburn-Rongotea Road 2000 7. Hamniltcns Line 2500
8. Longhurn Footpaths 106 8. Longburn-Rongotea Road 24000
9. MWilson Bridge Approaches 236 9. Milscn Bridge Approaches 1000
10. Poutu Road 99 10. Peutu Road 1089
i1. Taylor Road 829 11. Taylor Road 2735
12. Fexton Beach Streets 106 12. Foxton Beach Streets 198
13, Pairfield Road 197 13. Pairfield Road 184
14. Bainesse Road 1685 14. Bainesse Road 4077
15. Wilson Road 670 15. Wilson Road 3016
16. Napier Road 240 16, Motuiti Road 5662
17. ¥Midland Road 588 17. Himatangi Block Road 5506
18. Mangaonc Road 1656 1£, Napier Road 1511
19. Ashhurst-Bunnythorpe Road 1600  19. Midland Read 5206
20. Wyndhan Street, Ashhurst 254 20. Mangaone Road 6109
21, Waiata Road 104 21. Ashhurst-Bunnythorpe Road 13000
22. Ridge Road 700 22. Lethbridge Road 1156
23. Cheltenhpn-Hunterville Road 2031 23. Wyndham Streset, Ashhurst 2009
24. State Highway 54 A 1360 24. Makaras Road 1105
25. State Highway 54 B 4688 25, Watershed Road 902
26. Pembeorton Road 1100 26. Waiezta Road 564
27. Btate Highway 54, Kiwitea 27. Pohangina Valley East Road 3000

County liaintenance Area 1 658 26. Pohangina Valley West Road 3000

28. S.H.54; Maintenance Area 2 434 29. Pohangina Valley Viest Rd.(Apitino00
29. 35.H.54, WMaintenance Arca 3 367 30. Cheltenham-Hunterville Road 4429

30. S.H.54, Maintenance Area 4 190 31. Pemberton-Ohingaiti Road 2311
31. DUMMY DESTINATION 56181 32. State Highway 54 A 5596
33. State Highway 54 B 1564
34. Williamsons Road 862
35. DUMMY DESTINATION 502808

Total Requirements 81500 Total Requirements 625000



Appendix G (cont'd).

Cest of Production at Source: (cents per cubic yard of aetal)

Topcourse Basecourse

Source Cost Source Cost
1 80 1 60
2 80 2 60
3 80 3 60
4 &o 4 20
5 80 5 35
6 80 6 40
T 100 7 60
8 40 8 20
9 40 G 20
10 40 10 60
& A0 11 60
1z 40 12 50
13 40 13 25
14 40 14 45
15 40 15 45
16 S0 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



APPENIDIX H.

SANMPLE SURVEY INTRODUCTORY LETTER AND QUESTIONNAIRE.

Dear Sir/Maden,

I am carrying out post graduate research at Massey University on the
desirability of amalgamating the five counties in the Manawatu region.

WHAT THE QUESTIONKAIRE WILL ACHIEVE. Travel patterns reflect quite accurately
the importance of various towns and cities in a region. This questionnaire has
been prepared to gain some insight intc the travel patterns within the ianawatu
regicn,

THE TUPORTANCE OF A REPLY. This gquestiscnnaire has been sent to a limited number

of houscholds to reduce inconvenience and cost. Your reply is therefore very
important. Inforastion requested has boen kept to a minimum, After answering
the gquestinnnaire please place it in the stamped and addressed envelope and

post it,

ANSWERING TISTRUCTICNS.

* Pleasc don't include schocl trips

* If the trip purpose was for shopping use S

¥ If the trip purpose was for entertainment use E

* 1If the trip purpose was a regular journey to work use ¥

* If the trip purpose was for business (not 2 journey to work) use B

¥ If the trip purpose was for cther reascns use X

¥ DPlease den't include trips wade in the last week into trips made
in last =onth.

HERE IS AN EXAMPLE OF HCY i QUESTIONNAIRE MIGHT EE COMPLETED.

The Head of Household (husband) a farmer, made four trips to Palmerston North
in the last month. This was made up of one trip for shopping last week and
three for business in the last mcnth. The total for the week = one trip,
fer the month = three trips. The wife, who does not work, made five trips
onc for shopping in the last week (with her husband but the entry is still
recorded), and the other four in the last month; to Feilding, and by herself.
All were for shopping. The total for the week = one trip, for the month =
four trips. The questionnairc would read:

: Head of Head of
} Household Household
i (Male/Husband ) (Fomale/Wife)
Feilding . AS
—+
| Palmerston North 1S 1B 18
weelc month week month

Thanking you for your cocperation.

Yours faithfully,

R.B. LeHeron.

s}

Aol .



Please fill in belcw
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hppendix H (cont'd)

TRAVEL QUESTIONNAIRE

the number of trips made during the last week (2/11 to 8/11)
and month (four weeks) by each member of the household to the following towns.

He ~d of
Houschold
(Female/

Wife)

Chlldrﬂn over 21 years of
age living in Househcold

Other members of
Household
(State Sex)

{
! H
! |
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i
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wk ath

wk mthi wk mth ka mth
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i e i e e i

i e

LONGBURN

OTHER i
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‘ABOVE !

( name )

There do
ou work?
i(please
iname town
lcr

1
| : ; |
B e s T -_l-...—_.__...-‘l__,____._. e I
i
1

i
R e e e e R ey
]

flesality)
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APPENDIX I,

STATISTICAL FOR.IULAE USED

1. Spesrman Rank Correlation Cocfficient ¢ T

s
I'C‘ =Ex2+.§_:}'2—->d2
2l 5 32
< 2 3 =
where ZX = N N ~ >»T
—_ x
12
5y° = P_-X -S7T
12 g
I o« (8 -3)
7%

is the number of ocbsorvaticns in cach variable

is one variable ranked from 1 to N
Y is one veriable renked from 1 tc H

2{12 is the sum of the squares of the difference between the
two ranks

t is the nuuber of cbservations tied at a given rank

2. Chi Square 2 x 2 Contingency Table

X7 - N(|sD - 3BC| - c) ; Af = 1
(A+B) (C+D) (A+C) (B+D)

where frequencies A, B, C; D and N are based on the 2 x 2 contingency

table 0 greater than O
County I 1 A B | A+ B
County II C D ] C+D
A+C B+D N

3 The Median Test

Based on the median score, a value for-}f was calculated. The 2 x 2
contingency table is arranged as set out below

County Count
: B v i

Number of counts above cembined median A B A% B
Number of counts below combined median c D C+D
g i
A+C B+D N._n1+ n2

A detailed outline of the above tests is found in Siegel, 1956, 104-115 and

202-212.
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