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Abstract

A framework for incorporating environmental issues into the evaluation of State
Highway roading alternatives is developed. The steps taken in the research method
included: a review of current valuation and evaluation techniques for incorporating
environmental issues into the evaluation process; a review of the current State Highway
evaluation framework in New Zealand; and a study of two State Highway roading
projects.

Principal participants in the evaluation process of both case studies were interviewed
and a comparative review of the case studies undertaken.

An "ideal" evaluation framework was developed during the study. This framework was
based on the comparative review of the case studies and an analysis of current practice
and techniques.

The "ideal" evaluation framework involves Regional Councils, rather than Central
Government, controlling the evaluation process and Regional Land Transport

Committees making the final decision as to the "best" alignment option.

Changes to the Resource Management Act 1991 are recommended to enable a more
effective and integrated evaluation process. Such changes include clearly defining
"consultation" and increasing the amount of information to be submitted by resource
consent applicants. Specifically, applicants would be required to detail the type of
evaluation technique used, evidence that the process had been independently reviewed

and the findings of the independent review.

The "ideal" evaluation framework consists of a detailed planning process comprising 13
integrated phases within four contexts. These contexts are institutional, ecological,
socio-economic and engineering. In the second phase of the planning process,
community and organisational values are assessed using Focus Groups and Attitude
Surveys. This phase determines the limits of each context prior to the evaluation of
alternatives.

The research demonstrated that the most appropriate and effective evaluation technique
for incorporating environmental issues into the evaluation of State Highway roading
alternatives is the Goals Achievement Matrix (GAM).



Based on the findings of the case study reviews the formation of a Community Group
and employment of an independent advisor(s) is recommended.

Provided that the "ideal" evaluation framework is based upon the criteria recommended
in the study (including effective, appropriate consultation and a clear understanding of
who is the final decision-maker), this framework could be used to successfully
incorporate environmental issues into the evaluation of State Highway roading

alternatives.

ii



Acknowledgments

I would like to thank the following organisations and individuals for their support and

assistance in undertaking this research:

il

i

v

Vi

Works Consultancy Services Ltd and Transit New Zealand, Wellington, for
sponsoring this study;

Dave Rendall, Terry Brown and Rachel Harwood of Transit New Zealand for
providing background material and information for the case studies;

Dr Murray Patterson for his guidance and critical comment:

Members of the public who gave up their spare time to participate in the case
studies;

Staff of the Public Transport Division, Wellington Regional Council, particularly
my Manager, Anthony Cross: and

Gary Beecroft for his support.

iii



TABLE OF CONTENTS

Abstract e

g e (T 41T 1

Table of Contents...............

List of Tables, Figures and Maps..........ccoceecenininiiiniienieiieesessisesisssssssasessesessesssssnnens
LISt OF ABFERIREIONE s s s i i s s iaas sy
KT OB e ks A S R S T ¥ Xi

1.0

1.1
1.2
1.3
1.4
L5

1.6
2.0

2.1
211
2.1.2

2.2

2.2.1
2.2:2
223

2.3

2.4

24.1
24.2
243

2.9
2.6

Introduction to ThesSiS...........cocooooveooeoeeeeeeeeeeeeeeee

BHCKBTOUI 1., sservessmsmssinemmmmmmms acssssedsiolistsmsmiton e
The Meaning and Purpose of Evaliation ...
Transit New Zealand..............cccocoeeicierinicinsceeeiesieeee s
THIOBES. AN cosnovessommonsonss cossows s s s SR SRRV
TheSiS OBJRCHIVES.....xmwmssrmssmsessuiassnssmssronssssrsassesnssasasssns ssnsnesssassnssmanssssasisisns

Thesis Outline and Methodological Approach............cc.cc......
Review of Valuation Techniques................cccocoooivriiriiricnns

Environmental ValUes ......c.ooooe oottt
Private Prefer€nce VAUE ....oooee oottt eaeenneesenesaeanes
PUbBLIC Preference VAlUE.......ooeveeeeeeeeeeeeeeeeeeee e eeeee e e eeeeeeeeeesaaeeaese s e aaneseees

Direct Valuation TechniquUes.........c.cooovueiiiccivrieeececee e
Hedonic Pricing Method (HPM) ........coeeieiiiiiiiiiiinir e st sn e enee e
Tiavel Cost Method [TEM )oamnasinmnsnisisiasnsiminonsissas
Contingent Valuation Method (CVM...c..uimimsmsaasmssassusissi s

Direct Valuation Techniques - Conclusions............cccccccvenirereuenenn.

Indirect Monetary Valuation Techniques...........cccooovveiiericiincinnnnnes

Dose-response TEChBIGUES . ..ouxsrusrmnsssouasmmasenss
Mitigation Costs Technique........c..cccecerrerrennnnene

Shadow Project TechBIQuUE .- s i
Indirect Monetary Valuation Techniques - Conclusions. ..................

Indirect Non-monetary Valuation Techniques...........ccoccuc...

v

Page

|
(il
s IV
e IX
o 4

10
11
13
15

17

17
-

............. 18

19



2.6.1
2.6.2
2.6.3
2.6.4
2.6.5
2.6.6

2.7
2.8
2.9

3.0

3.1
3.2

33
3.3.1

3.4

3.5
3.5:1
3.9.2

3.6

N4

S.7.1
3.7.2
3.1.3
3.7.4
375
3.7.0
3.7

3.8

32

381
392
395

Team Rating TechnIQUE.......ccocusienernmeonmmsssasssasssnssinssansssssansassassassvansssssnasarantasns 19

Focus Group and Rating Panel Techniques.......c.cccoceeevevveencviiciciieirieeseenene 20
Tenpagt Matix TECHHIGUE ......oonmssemmaeiseeinsnmmnesmsrsrscsensseeissssissnsmnissssanevarnasasssnes 21
Role Playing (Delphi TechniquUes)..........coveiiuieiiieeiiiiiiieeeieeieesrs e s eran e 23
Attitinde SUIVEY TECHIMEIIR ... cosnscosmmimssmvesssassmmsnssehiasmennss sasrmsnsadispasstamesions 23
Interview Processes - Repertory Grid Technique........c.ccocoveveeiviiceeeciveccnienne e
Indirect Non-monetary Valuation Techniques - Conclusions.......... 26
Valuation Techniques = ConclUSIONS ... uusmsssossisisinsmsssirisions 26
TheChoice of Valiation TeoBIONS ... 27
Review of Evaluation Techniques ..., 28
Objectives of Evaluation Techniques..........c.ccoooeveiiveiniscccnecviiannnes 28
Types.of Evaluation TechBIguen .....ccumuumsmsmmusssiasion 29
Monstary EValuation: TeohIIgMes ..oy siemi 30
Lozt Benestl ATIVRISTUBAY iimmmmmimniansimimas e siiais 30
Monetary Evaluation Techniques - Conclusions ..........ccccoecevuvvennn, 36
Semi-monetary Evaluation Techniques.........c..cccooeeieciviieciicccinene. 36
Extended Cost Benefit Analysis - Planning Balance Sheet............cccccceeiiinnns 36
Costeifectiveness TREIOIGUE o i s samsiman 38
Semi-monetary Evaluation Techniques - Conclusions...................... 39
Non-motietary Evaluation TeChNIGUES ... ssmmsussmsmssmmssassens 39
Lexteopraphin ToCIIIEE. . ommeimmoisssssmsahiv e s s ssesass 40
Consensus-amaXirmISIOR TOOICIIEG. o mimeweimm s s 40
Agprepational TRONIGUEE oo musmmsmns s s s s H) 40
Concoraance ToChIIUEE o smmummnsmis i s e S Hs et
CHAPHICAl T OUINEGDEE 1 uvsn s iasnors S R A eV AP SRS A4
Factor Profile TeeBmQUBs. oo s e i st s sy 45
K2y 15808 TECHDIMIIES jrusmvsimsassaniaoissssin s s s sy 46
Non-monetary Evaluation Techniques - Conclusions............cccc.c..e. 47
Evaluation Techniques - Conclusions............ccceoeeecueienicinncecreesnnns 48
Monetary and Semi-monetary Evaluation Techniques.........ccccoccieiiiiiiieinnnnne 48
Non-monetaty Evaluation Techniques..........iuiamsmsismiaimsesimsssnes 50
The Choice of Monetary or Non-monetary Evaluation Techniques................. 51



4.0

4.1

4.2

42.1
422
423

43
4.3.1
43.2

4.4

4.5

4.5.1
45.2
453
454
4.5.5

4.6

5.0

5.1

S.1.1
5.1.2
5.1.3
5.1.4

5.2

52.1
322
523
524

33

53.1
5.3.2
833
534

54

Evaluation of State Highway Roading Projects ............. 53
Current Evaluation Environment...............cccoccoeemiinecnerencieeeenccnncnnnes 53
Legislative FrAMEWOIK. ....omammcmmumismmssimmssomsi sz 53
Transit New Zealand Act 1989 ...covacmmmmusnisicimnsmsmssiisvmssmspusisma 53
Resource Management Aet 1991 ... ciimiismsnastinsisiassiomamssssosnissssiyie 53
Ligeal Government ACE I oot st s i 53
Tistitiininial Frammemirk. ..ot S i 54
CRnitil CFOVEEIRITIE .. . oronsieansammasseimesotvpsei v LR AV oo st i 54
LOCA] GOVERIIABIE ...ovreocmmsonsmnsnnnusmsssoesimsmssssbays s siusvsensinnssset seside seves nsos s smp s s 59
Current Environment - Conclusions and Discussion.......................... 63
Current Evaluation Practior ...immsmssmmsssssassssssssionssssasyasssismssanssss 65
PR VRIRIION .o s mrarenssmmrmsas vismeiss A R AR A AR A e i 65
Valtation O TIEIBIDIES ...uxcmsosniossmmusissiossass sims s tissssss s sommssusisssnesisiomsssnusssin 67
TR i i S e T A s e 67
EX ROl EVRIBREOML ..ccvmmmeneasme v crsamsommiosiss s e ns o g sy sy 69
DECISIONSMIBKIIIE....o.voroscessmommmsrnsomswvrsnsnesssesvensassimsssseissss omsams s e sk <ss e 70
Current Evaluation Practice - Conclusions and Discussions.......... 70
CASE STMARES ... ovvcisvussmsmassismsssesssvisssssssssssusssssssenss sssssrsssnssssssassssonsssssss 72
TR T T T Lo O S ———— 72
The Choice of Qualitative Research.........ccccooeeeiiiiieeencncrieeeecescine e 72
Sl eCtION Of I eV IEWEES. 1evaeeeaensrisnesssmommsiassons snsnmsnssaessssssssssanesaparnsnanssssns soranare 74
IOEEIVIEW POITIAL .ouricsssisassssmaoncnosesmmsnsssssnessanssassnensassesnsasssanssbisesnnssassnessassassanass 75
Analysis of Interview Data ..........cooveereceeiinerneenninnensrssesseonessrseessrssssasssens 76
Case Study 1 : Ahuriri Estuary Motorway Project .........cccocovvuivninnee 77
POt BACKBIOIIIE 1ociocssrersmumnnsmmressesmmassnssmsmesssssanersnns s s smasessapsssivia b s momms Fif §
The Evaluation FIRMEWOILK .......cccvessicssamsnsssersansnssrssrssasssosssanssasnsossssarsisonisnssnss 82
Valuation and Evaluation Techniques ..........cccoeevinineniciiniiiiicicnnne s 82
Main Points Emerging from the Ahuriri Estuary Case Study Interviews ........ 84
Case Study 2 : Albany-Puhoi State Highway Realignment ............. 87
PROTUT BUCKEIII 1animsossssrasmrsrisnismsstammihs mrsssslammetses rimis s as SNSRI 87
The Byl uationy FraIRIE. ..o rcviinisssesonniomss misisi s s e oisnassss roairnin 93
Valuation and Evaluation TeChniques..........oceecerimimnesceinnessanreeesnsssessessssssesens 94
Main Points Emerging from the Albany-Puhoi Case Study Interviews........... 95
Comparison of Mam Caseé Sty Poiils.... o s 100

vi



54.1
54.2
5.4.3

6.0

6.1

6.1.1
6.1.2
6.1.3

6.2
6.2.1
6.2.2

6.3
6.3.1
6.3.2

6.4

6.4.1
6.4.2
6.4.3
6.4.4
6.4.5
6.4.6

6.5
6.5.1

7.0

7.1

Tells
A
Pal=d

1.2

721
722
123

1.3
7.3.1

ot h 3oL v21 5 (e S SO N R S R 100

T B BIEHEES. ... concommumssinxrmsson o s S e S A SR s RS A e 102
EHEETEIMER, cormnmommiimmariminiumorimeibs R N A e AT ieh 103
Critique of the Current Evaluation Process ................. 105
Corvent EDvITOIIIRIIE ..o uamssssinmsamsrssmseimmmstbrmioseisbsimess 105
LegiSIative PFramiBiinik ... .covsmumimveiosmmssrmnsssbii o st i 105
Institutional FramewWorkK........cooviiiiniciiciiiicccece et 107
The Agency Responsible for the Evaluation Process........cccccoevveveeneecnnnnnnn 112
Cunrent BEvalustion PIoctits. .o cmmemommssmssmes s i v 112
Project Evaluation Manual (PEM).......ccccoiviiiiiriiciie e e 112
Compliance of Case Studies with the PEM..........ccccooiiniiiiiiiiiicee 113
Valuation and Evaluation Techniques used in the Case Studies .. 114
WALOSHEN T EBITROIIRG .y envansersanesensoateosiosmioions o e sty s wa v s 114
Evaluation TECHRIGUES. .. corcsrarrrssmmonemesmmrmsmssmrarseiirsssessnioniisnseassisssss s 116
Analysis of Evaluation Techniques used in the Case Studies ....... 117
AhDritT ESIOBEY Case BIUAY ... ooesmrssessssnssssssenensansonssnirassnersasssssssssssspessansssansssss 117
BIbAGY-PUhT LBSE SHIY stk St 118
iSRRI, EOODBEE. ..oxnvermsrsvmssnsssmrsn s snsseasiemmms ans f¥ s A ARSI E 120
TR IERRRIN. oo i oA e e ST TR A L T R, 120
Pl Consulation PItUeE .. oammmmaimmmrisriis s i s mosesi: 121
BTN i o A AR S A e S DR PP S s e TN Ty 125
Improvements to the Current Evaluation Process.............c.cccoeuvnne. 126
Specific Evaluation Process Improvements..........co.ooeveereeeereinnenreessneersneenes 126
An "Ideal" Evaluation Framework ..., 129
Institutional and Legislative Framework.............ccccocovviviinicniieninnnn 129
Rusoumrce Managenistt. ASt 1991 ...oasmesisimssmainiinsss st 133
Transit Newwe Zealaiid Aot 1989 .ususesnmriimsmmiissarismtiammissi 133
Laocal GoverntSit ASt T . iniiminmmiamammiva s 134
An "Ideal" Evaluation ProCess.........csesmmssussssssssssssassssssssasssssasasess 134
PTOCEES CORNIRES s sovimsviomssss s s e i s o R RIS o6 140
T O PRI s i BT R S S AR N PR B R RSP SS S 141
Phase FOTIBat «.ocomamnsimimmmommpseas o i i s e s e e es 142
An "Ideal" Evaluation Technique..........ccccccoovirieeieiinccineeneeeieenne 142
Phose § Evaluation tf AGOIIAEIVOS o wemmesssimmis s amsssss s asmss 143

vii



8.0 Conclusions and Recommendations ..................ccccoo........
8.1 Key Findings.... ot

8.1.1  Review of Valuatmn and Evaluatlon Techmques -

8.1.2  Evaluation of State Highway Roadmg Projects in New Zealand

8.1.3  Case Studies... s

8.1.4  Critique of Current Process and an "Ideal" Evaluatlon Framework
8.2 Achievement of Thesis Aim and Objectives..........ccccccarirrnnnnane.
8.3 Improvements on the Research Methodology .......cccccocvvvirivinrunnnenee.
8.4 Further RESEAICH ..o cumxuummmmonomssisssssmsssmisosrmss dassmassmsssis s veses
Appendices

L. Excerpt from Wellington Regional Land Transport Strategy.......c....cccoevuenee.
2, Form Letters 10 PartiCIPAntS........ccvorveeenserserersnssnssssssssnnsssssorasssssasesnssssssssssasanss
3. Ahuriri Estuary Case Study Interview QUESLIONS..........cocervervuesnassassssersressans
4. Additional Photographs of Ahuriri Estuary .........ccccceceviveniinnnicnniinnccnivnnnnens
5. Steps in the Ahuriri Estuary Motorway Consultation Process ..........cccocuee...
6. Albany-Puhoi Case Study Interview QUestions ...........cccecrmrviisrnesnnecsrninienn
7 Additional Photographs of Albany-Puhoi Realignment Terrain ....................
8. Section of Matrix Scoring Sheet from Albany-Puhoi T 16T "
9. Bibliography ... .
10. Case Study Intervnew Transcrlpts (1n51de back cover on mlcroﬁche)

viii

s 1R
o
s 192

.« 153

154

156

157

158
160
165
170
173
175
180
183

.. 185



List of Tables, Figures and Maps

Tables Page
1. Benefits and Costs used in CBA.........ccccooiriiiienicese e eaeenee e 3
2. Achievement of Evaluation Objectives (Monetary and

Semi-Monetary Techniques).......ccccecoveriieriiieierineciecie v ene e esneee e 48

3. Achievement of Evaluation Objectives (Non-Monetary Techniques)............... 50
4. e L T me— 143
3. Suggested Community Goals for Albany-Puhoi Case Study.........cccovveeennnnnee. 147
Figures

I ThesiS OULINE ..oovieieeieeiiir et sa e e ra e saaesrneessaennnaenes 4
2, Land Transport Organisational Roles.s.qciussimmmanmmmmsanainmssassssmis 55
3. Transit New Zealand Project Evaluation Flow Chart...........c.cccccceevvviennnnennnnn. .66
4. Eight Rungs on a Ladder of Citizen Participation...........ccccceveeeverieseennecineneenn. 123
5. Inter-linking of Legislative and Institutional Frameworks............ccccoeecernenen. 129
6. “Tdeal” Lepislative FEEROWEIK. ... oot a s 130
s 4 “Ideal” Institutional Framework...........coociivieiiemiiniiinieseceeccee e 130
8. “Ideal” Evaluation PrOCESS.....cocviveieeeeisivrnreeeeeeseressnreresssseeeesesssonsensessensenes 139,136
9. Schematic “Ideal” Evaluation PIOCEsS. ouaimississssssisndsnsssssasonsssasissssssons 1 3P
Maps

A Location of Ahuriri Estuary Proposed Motorway.........ccccecvevruerieenccnesesveenssuneens 7.7
2. Alternative Alignments of Ahuriri Estuary Proposed Motorway....................... 78
3. Location of Albany-Puhoi Proposed Realignment of State Highway 1.............89
4. Alternative Alignments of Albany-Puhoi Proposed Realignment

of Btate HishwWay T ammusnnmasmamisimmsnsmamemisnmgassmasmanosisasn)

ix



List of Abbreviations

ARC:
CG:
DOC:
HBRC:
LGA:
MI{E:
RC:
RLTC:
RLTS:
RMA:
RPS:
Transit:
TNZ:

TNZ Act:

WRC:

Auckland Regional Council
Consultative Group

Department of Conservation
Hawke’s Bay Regional Council
Local Government Act 1974
Ministry for the Environment
Regional Council

Regional Land Transport Committee
Regional Land Transport Strategy
Resource Management Act 1991
Regional Policy Statement
Transit New Zealand

Transit New Zealand

Transit New Zealand Act 1989
Wellington Regional Council



Glossary

Alignment - The line that a State Highway takes horizontally and vertically across the

landscape, ie, straight or curved alignment.

Anthropocentric - Human-centred.

Bypass - A route designed to avoid or detour from a specific area.

Designation - A provision made in a district plan to give effect to a requirement made

by a requiring authority under Section 168 (or Section 168A) or Clause 4 of the Ist

Schedule of the RMA.

Ecocentric - Environment-centred.

Effects - As defined in Section 3 of the RMA "in this Act, unless the context otherwise

requires, the term ‘effect’ in relation to the use, development, or protection of natural

and physical resources, or in relation to the environment, includes -

(a) any positive or adverse effect; and

(b) any temporary or permanent effect; and

(c) any past, present, or future effect; and

(d) any cumulative effect which arises over time or in combination with other
effects -

regardless of the scale, intensity, duration, or frequency of the effect, and also includes

(e) any potential effect of high probability; and

(f) any potential effect of low probability which has a high potential impact".

Environment - As defined in Section 2 of the RMA includes -

"(a) ecosystems and their constituent parts, including people and communities; and

(b) all natural and physical resources; and

(c) amenity values; and

(d) the social, economic, aesthetic, and cultural conditions which affect the matters
stated in paragraphs (a) to (c) of this definition or which are affected by those
matters".

Environmental Issues - Those issues which are not easily measured in dollar terms.

Environmental Factors - For the purposes of this study this has the same meaning as

environmental issues.

Evaluation - “The whole process of comparing plans: the framework devised for the

analysis, the principles of assessment, the measures employed in the comparison, and

the marshalling of evidence" (Lichfield et al, 1975). For the purposes of this study

"evaluation process" means the evaluation of State Highway roading alternatives.

Externalities - The indirect effects of roading projects.

Intangibles - Costs and benefits of impacts which Transit has not developed methods

for valuing in monetary terms.
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Intrinsic - As defined in Section 2 of the RMA "in relation to ecosystems, means those

aspects of ecosystems and their constituent parts which have value in their own right,

including -

(a) their biological and genetic diversity; and

(b) the essential characteristics that determine an ecosystem's integrity, form,
functioning, and resilience".

Iwi Authority - As defined in Section 2 of the RMA "the authority which represents an

[wi and which is recognised by that Iwi as having the authority to do so".

Kaitiakitanga - As defined in Section 2 of the RMA "the exercise of guardianship: and,

in relation to a resource, includes the ethic of stewardship based on the nature of the

resource itself".

Local Authority - As defined in Section 2 of the Transit New Zealand Act 1989 "any

regional council or territorial authority within the meaning of the Local Government

Act 1974".

Mana whenua - As defined in Section 2 of the RMA "customary authority exercised

by an Iwi or hapu in an identified area".

Natural and Physical Resources - As defined in Section 2 of the RMA "includes land,

water, air, soil, minerals, and energy, all forms of plants and animals (whether native to

New Zealand or introduced), and all structures".

Project - As defined in the TNZ Act "an individual land transport related activity and

includes administration, planning, design, and supervision”.

Realignment - Altering the alignment of a road or State Highway to reduce the number

of accidents, reduce travel time and generally improve the nature of the State Highway.

Regional Council - A local authority established under the Local Government Act

1974 to sustainably manage the region's natural and physical resources.

Requiring Authori{y - Under Section 166 of the RMA, (a) Minister of the Crown or (b)

a local authority or (c) a network utility operator approved as a requiring authority

under Section 167 of the RMA.

Stake-holders - Individuals or a group of individuals who have an interest or concern

in a project.

State Highway - As defined in the TNZ Act "a State Highway declared as such under

Section 11 of the National Roads Act 1953 or by the Authority under this Act; and, for

the purposes of any payments the Account, also includes any proposed State Highway".

Structures - As defined in Section 2 of the RMA "any building, equipment, device, or

other facility made by people and which is fixed to land".

Taonga - Property; treasure; artefact or relic.

Tangata Whenua - As defined in Section 2 of the RMA "in relation to a particular area,

means the Iwi, or hapu, that holds mana whenua over that area".
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Territorial Authority - Has the same meaning as in Section 2 (1) of the Local
Government Act 1974,

Transit New Zealand - A Central Government agency established under the Transit
New Zealand Act 1989 to "promote policies and allocate resources to achieve a safe
and efficient land transport system that maximises national economic and social
benefits".

Treaty of Waitangi - Has the same meaning as the word "Treaty" as defined in Section
2 of the Treaty of Waitangi Act 1975.

Valuation - A stage in the evaluation of State Highway alternatives which derives the
values of the effects of the alternatives, through objective, analytic or subjective
approaches.

Waahi tapu - Cemetery or reserved ground.

Waka - A Maori canoe.
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