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Abstract
In 1989 severalhundredNew Zealandlocal governmentauthoritieswere amalgamated
into less than one hundred largatities. The interestin this researchis on determining
pre- and post-amalgamatioperformancefocusing on highway maintenanceactivities.
Data EnvelopmentAnalysis is usedto measureperformance which is decomposed
using Malmquist indexes into changes in efficiency and shifts in technology.

1 Introduction’

In 1984 the newly electedNew ZealandLabour Governmentembarkedupon an ambitious
programmeof changeaffecting all sectorsand levels of the economy.Having initiated major
reformsat centralgovernmentevels, Labourturnedits attentionto local governmentreforms
basedupon similar ideologiesto those underlying national reformsviz efficiency centredon
market contestability, greater transparency accbuntability,and institutional rearrangements
to streamline and align local bodiesthesenotions. Perhapshe most visible manifestationof
local governmentreform was the amalgamationin 1989 of over 230 authorities into 92
comprising74 territorial local authorities(TLAS), 12 regional councilsand 6 specialpurpose
authorities.

The researchquestion addressedin this paper encompasseswo issues. First, did
amalgamation improve scaddficiencies,and seconddid performancechangebetweenpre- and
post-amalgamatioto reflect policy changesn managemenprocessesand serviceprovision?
Accordingly, we attemptto answer(albeit partially) the challengesetby Bush [6]: “Vaunted
economies of scale have proved to be a mirage, bex post factaeview of any New Zealand
urban amalgamation has ever been conducted.”

The study examineshighway maintenanceactivities performedby NZ local authorities
between1982to 1997.Highway maintenancexpenditureis a major item of expenditurefor
TLAs, accounting for a national average2®%o of total local authority expendituren 1994/95
[1]. The study used time series data comprising major highway maintenance outpuisuasd
of all the NZ mainlantilocal authoritiescoveringthe period from 1982to 1997. Details of the
composition of the ‘new’ TLAs enabled the pre-amalgamatiatato be consolidatedasif the
new structure had prevailed prior to 1989.

" A fuller version of this paper is available from the authors.
! The Chatham Islands have been excluded from the analyses in this study.



2 New Zealand Background

Two major strandsappearto underpinthe NZ reform process:economicefficiency and more

effective governance. For the latter, transparency was embiodiecteasedaccountabilityand

the separationof policy from provision whilst endeavouringto improve the democratic
process.“The pursuit of efficiency must not destroythe democraticnature of the processes
which make up the system of government.”[12].

A particularly visible aspectof local governmentwas the large numberof organisations.
“Fragmentation and enormous disparities in size and activities charactbessxttor.In 1976
the averagepopulations were 7660 (98 counties), 17100 (132 municipalities), 1000 (7
independenttown districts) and 5280 (13 district communities), while 27 of the 109
communitieshad populationsin excessof 1000. Suchfigures concealedhe phalanxof minute
Territorial Local Authorities - over 40 per cent of boroughscontained less than 5000
inhabitantsand 15% of counties could not muster even 2000 populations.” [7]. The
amalgamatiorin 1989 into 74 territorial local authoritiesresultedin averagepopulations of
125,742 (15 cities) and 26,223 (59 districts).

3 International Studies

Elsewhere,similar argumentshave beenusedto support amalgamationDente et al. [11]
observedhat reductionsin the numberof local governmentunits have beenassociatedvith
objectivesof improving functional effectiveness,increasing responsivenessimproving the
overall performance of the system and enlarging central control.

The ‘benefits’ outlined above cdre associatedvith what Mouritzen [16] describesasthe
Reform TheoryThis theorystatesthat citizens’ satisfactionwith public serviceswill increase
with increasing size.

In contrast,“the Political EconomyTheoryquestionshe emphasisof the reform theorists
on economiesof scale.While economiesof scalemay be presentin some capital intensive
programmeglike harbourswastedisposal,sewage)they are typically not presentin labour
intensive programmesA closer relationshipbetweenrepresentativesand their constituency
makes for better information flows and consequently greater efficiencythidosy posits that
citizens’ satisfaction will decrease with increasing size.

Both Boyne and Mouritzen found improved performancewith increasingfragmentation.
However,they emphasisedhat activities of a more capital intensive nature may be more
amenable to better performaneéh lessfragmentationin this regard,Deller and Nelson[10]
studiedthe efficiency of smalltownshipsto producelow-volume rural road servicesin three
mid-westernstatesin the USA. Scaleeffects ascertainedhrough comparisonof efficiencies
underconstantreturnsto scalewith variablereturnsto scale,revealedthat small towns were
more likely to be scale inefficient than larger townships.

4 Research background and methodology

The research questions in the introduction address (i) scale economies pre-1@i3chadges
in efficiency before and after amalgamation. The first hypothesis is:



H1: Significant improvements in performance were obtained after the 1989 amalgamation

Major reasonsnclude increasedprofessionalismattractedby a broaderassetbaseand
network size; economies of scale associated with the capital intensive nditiglvedys;more
holistic views of network managementhrough greaternetwork size; economiesof scope
through combining road-relatedfunctions within a single authority (works, planning, traffic
control andhighway maintenance)andincreasedotentialfor improvedinformationsystems.
Specific changes to locgbvernmeniprocessesre alsoexpectedo contributeto productivity
gains: outsourcing,competitive price tendering,formation of businessunits and / or local
authority trading enterprises, and increased accountability requireemehtxlyingdistinctions
among outcomes, outputs and inpassarticulatedby Ramanathafil7]. Theseform the basis
for two sub-hypotheses:

Hla: For the period 1982 to 1989, scale efficiency would have been higher if local
authorities had been amalgamated into a smaller number of larger entities.

H1lb: Technical efficiencies will have improved between pre amalgamation TLAS
(consolidated) and post amalgamation TLAS.

5 A linked structure performance pyramid framewor k

Informed by the balanced scorecaproachof KaplanandNorton [14] andthe performance
pyramid of Cross and Lynch [9], the schematic model depicted Figureliebadevelopedas
a generalmanagerialframework for performancemeasuremenfl9] where eachface of the
pyramid reflectsa different perspective(i) customer (ii) internal business(iii) financial and
(iv) innovationand learning perspectives Measuresare linked to CSFsand to underlying
process or cost drivers as suggested by [4].
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Figure 1. Fully integrated performance measurement system with the balanced scorecard,
performance pyramid and linked measures



Figure 2 illustratesone of the perspectivesn the applicationof the linked structure to
highway managemenOutputs employedin the study are rehabilitation,resealsand routine
maintenanceRehabilitationinvolves major reconstructionof the pavementstructure and is
generallyexpectedo extendoperatinglife up to twenty five years. Resealingis an overlay
over the existing surface and on average is expéatedcurtwo to threetimesoverthe life of
the pavement.Routine maintenanceencompassea variety of ongoing activities throughout
each year, such gmtholerepairs,patching,drainageand landscaping. Theseactionsare vital
for safety, aesthetic reasons and to ensure that rehabilitation and reseal average costedo not
excessively.

Rehabilitation and resealing are measured in kilometres, which dicagityrethe extentof
theseactivities. As with housekeepingroutine maintenanceesncompassea large number of
mutually reinforcingtasksundertakerregularly. The interrelatednature,size and frequencyof
thesetasksdo not justify the regular collection and reporting of detailedmeasuresThereis
general agreement thdsllar expenditureis the most appropriateall-encompassingneasureof
output for routine maintenance. Except for a small numb@&Léfs, outcomemeasuresre not
available before 1994 for the majority of authorities.

As maintenance activitiegre either contractedout or performedby ‘stand-alone’business
units, cost is an appropriate input.
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Figure 2. Internal Perspectives for Highway Management

The centralgovernmentighway funding department TransfundNZ, believethat quality
haseitherremainedthe sameor hasimprovedsinceamalgamationConsideringthat personnel



in this Departmenthave beenactively involved in monitoring TLA performancen highway
maintenance since the early seventies, we regard their opinion as a good control.

Environmentalfactors identified in [18] are traffic, the ratio of urbanto rural roadsand
geological and climatic factors. The latter two assumedo remainunaffectedby the changes
over the period of the study and therefore have no impact on pre amuegostnanceTraffic
volumes have steadily increased over this period.

All dollar amountshavebeenrestatedn 1997 ‘real terms’ usinga constructioncost index
specifically devised for highway activities.

6 Results and summary

Two standardDEA modelswereusedto calculatetechnicalefficiency scoresfor eachTLA:
Charnest al.[8] constant returns to scale (CR&8)d Bankeret al. [2] variablereturnsto scale
(VRS). Scale efficiencyratio of CRSto VRS efficiencies)canbe usedto determinehow close
an observed DMU is to the most productive scale size [3]. Where DMUsogeto the most
productive scale size, scale efficiency is close to unity.

The analysis uses two sets of data pertaining to pre-amalgamationimL887,1988and
1989. The first set contains the original local authorities’ outpotinputs (e.g.231 TLAS in
1987 with non-zeroactivities) and efficienciesare computedunder constantreturnsto scale
(CRS)andvariablereturnsto scale(VRS) for both input and output orientations.Mean scale
efficienciesfor the first setare providedin Table 1 in the row labelled“Old”. For an input
orientation,meanscaleefficiency is 88.6%in 1987, 92% in 1998 and 96% in 1989. This
indicatesthat meanscaleefficiencieswere improving as the number of authorities declined
marginally from 231 to 226.

Scale Efficiency Results

1987 1988 1989
N Mean SD N Mean SD N Mean SD

Input Orientation
Ol 231 88.6% 10.7% 227 92.0% 8.9% 226 96.0% 5.6%
New 73 96.2% 6.4% 73 96.2% 5.8% 73 97.5% 4.4%
Output Orientation
Ol 231 87.1% 11.3% 227 92.0% 8.9% 226  96.0% 6.1%
New 73 95.3% 7.1% 73 94.9% 7.1% 73 96.5% 6.3%
Input Orientation
T-test <1% <1% < 5%
Mann-Whitney U <1% <1% <1%

. .
T-test <1% <1% n.s.
Mann-Whitney U <1% <1% <1%

Table 1. Scale efficiencies for Pre-Amalgamation TLAsS

The process is repeated for thecondset comprisingthe consolidatedutputs andinputs
for 73 TLAs. Theseresultsappearin the row labelled“New”. For aninput orientation,scale



efficiencieswere 96.2%in 1987 and 1988, increasingto 97.5% in 1989. Differencesbetween
the two setswere evaluatedusinga t-test and the Mann-Whitney U test. Significant (at the
level of 1%) differencesbetweenscaleefficienciesfor the two setswere evidentfor 1987 and
1988 under both tests, with weaker resuit4989for the t-test but significantfor the Mann-
Whitney U test.

This lends support to Hla and indicates thahecaseof highway maintenancectivities,
economies of scale were obtainable prior to 1989.

Panel A: Malmguist Components from 1987 to 1997
Efficiency Changes for Annual Pair Comparisons

87-88 88-89 89-93 93-94 94-95 95-96 96-97
Min 83% 71% 72% 49% 47% 88% 77%
1st Quartile 97% 95% 93% 77% 92% 106% 96%
Median 102% 100% 99% 83% 97% 113% 102%
3rd Quartile 109% 105% 106% 93% 103% 122% 109%
Max 169% 123% 140% 123% 127% 256% 165%
Mean 105% 101% 100% 85% 97% 118% 104%
Technical Changes for Annual Pair Comparisons

87-88 88-89 89-93 93-94 94-95 95-96 96-97
Min 83% 97% 89% 103% 94% 42% 86%
1st Quartile 94% 98% 98% 116% 101% 88% 94%
Median 98% 99% 99% 125% 102% 91% 95%
3rd Quartile 100% 101% 100% 135% 102% 95% 96%
Max 102% 106% 103% 252% 118% 101% 105%
Mean 96% 100% 99% 132% 102% 90% 95%

Panel B: Malmquist Components Comparing 1988 with 1994 and 1996
1988 and 1994 Comparisons

Efficiency Technical Change  Malmquist Index
Min 48% 102% 59%
1st Quartile 76% 116% 99%
Median 86% 125% 107%
3rd Quartile 95% 141% 117%
Max 121% 251% 304%
Mean 85% 132% 111%

1988 and 1996 Comparisons

Efficiency Technical Change Malmgquist Index
Min 62% 104% 75%
1st Quartile 85% 109% 94%
Median 96% 111% 106%
3rd Quartile 103% 115% 116%
Max 127% 130% 164%
Mean 94% 113% 106%

Table 2: Efficiency and Technical Change Using Annual Pair Comparisons 1987 to 1997

Table 2 setsout summaryresultsusinga Malmquist [15] index underconstantreturnsto
scale, following the model set out in [13]. Essentially,the Malmquist index decomposes
performance into changes due to efficiency and changes due to shifts in teclfooleginical
change). There ia significantimprovementn 1994 persistinginto 1995. Our intuition is that
this reflectsthe impact of policy changessuch as contractingout and competitive pricing
policies. 1996 and 1997 reveal someslippagein thesegainsbut a sustainableimprovement



appearsto have beenachieved.The efficiency changesreveal that althoughthe ‘game’ has
improved, individual ‘players’ struggled with efficiency in 1994edicienciesfell overall. Post
1994 years reveal steady improvement as the bulk of TLAs appear to catch up with tine shift
technology. To test this latter observation, panel B reports comparisons usingsiB8®ase
yearwith 1994and1996. The shift in technologyis evidentacrossall TLAs in both years.
Notwithstanding, efficiency was generally lower in 1994 for over @%LAs. In 1996 about

half of the TLAs had almost caught up with their efficiency, vaitb? overallimprovementn
performance for half of the TLAs when efficiency and technical change are combined.

In summary,the higher scaleefficienciesfor consolidatedTLAs reveal the existenceof
economiesof scale prior to 1989, which supports the amalgamationreforms in1989.
Furthermore,sustainableimprovementsin performancehave beenidentified that must be
strongly influenced by policy changes effected during and after amalgamation.

These changes halited the frontier of technologyand althoughmany authoritiesappear
to have initially slipped behind the outwastift, subsequenimprovementsn efficiency have
restored overall efficiency relative to the frontier. These results support both hypotheses.

Severalcaveatanust be made.First, this study hasaddressednly highway maintenance
which, although a major activity, is not the sole activityazl authorities.For instance costs
of amalgamationare not included in this study. Second, pre-amalgamationTLAs were
consolidated using a breakdown by areagsosedto road network; this informationwas not
available. Third, although general price effects were reduced sdw a nationalcostindex,
local market conditions may differ.

This is an exploratory study. Future research includes improving the analysegdrgting
TLAs into cities anddistricts. An obvious avenueis the searchfor the rangecontainingthe
optimal most ‘productive scalesize’ for local authorities,bearingin mind the single focus on
highway maintenanceThis is a fruitful avenuegiven that the New Zealand Governmentis
presentlyconsideringproposalsto devolvethe managemendf local and state highwaysto a
small numberof regionalorganisationsThis would removeresponsibility for thesefunctions
from local authorities and inevitably prompt calls for further defragmentation.
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