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CHAPTER 1: INTRODUCTION 

lhe gro wth and development of New Zea l dnd soc iety has been 

ba se d on the exploitation of natural re so urce s. In re s po nse 

t o an increased population and the desire for a hig her 
s tandarrl of living, the natural environment has been 

extensive ly mod ifi ed . Concurre nt with development has been 

an in creas ed awarenes s of the intrin s ic values of our land 
a nd water resou r ces in their natural s t ate. Ma rked 
differ ences between the demdnd s of var iou s user gro ups have 
l ed t o co nfl l e t. 

To provide order and co ntr o l of re sou rce uses, ~'ar li amt=:nt 

has pa ssed various l eg i s l a ti on. Both the Minin g Act lq7] 

a nd th e Town and Country Plannin g Act 1977 s tat e that the 

wi se use and man age ment of New Zealand's re so ur ces must be 

considered. Thi s principle is al s o inf err e d in other 

l e9 i s'lation (e.g., the Wd.ter and So il Conser va ti on Ac t. 

1967 ), a nd has been adopted by agencies su~ h as th e Nation J l 

Wa t er and Soi l Con se rv a ti on Authority (NWASCA). 

The Planning Tribunal wa s es tabli s hed und er the Town and 

Co untry Planning Ac t 1977 as a repla cement for the Town and 

Country Planning Appe a l Board. Par liam e nt co ns idered that 

the Tribunal wa s the appropriate body to re so lv e co nfli c ts 

ar i si ng from most resource allocation decision s made under 

the To wn and Country Planning Ac t and other legi s l atio n. 
The Tribunal has, on occasion, been required to resolve 

major resource utili sa tion disputes. So me Tribunal members 

fe e l that these disputes co nstitute poli c y de c i sio ns and are 

therefor e not within the Tribunal's mand a te. J udg e Tu rner 

(1983) ha s pointed out that the jurisdi ct ion exercised by 

t he Tribun a l fs not often accompanied by c l ear ly defined 
legi s lative guidance. Thi s contention ha s also been 

supporte d by Judge Treadwell (Annan a nd Others v National 
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Water and Soil Conservation Authority and Mi ni s t er- of 

Energy, (1981) 7NZTPA:438). 

ln the abse nce of c lear legi s lative guidelines, it is 

pertinent to identify and examine the types of issues and 

conf li cts involv ed in resource allo catio n deci s ions. The 

recent NWASCA hearing , he l d to co ns ider an app li ca tion for a 

Nationa l Water Co nser vation Order (N WCO) for the Rakaia 

River, indicated th e range of th ese i ss ue s. In c l uded were 

demands for in-stream and abstractive uses of the river, 

5cien tifi c , \./ i l dl if e and sc enic values, em ploym en t and 

future uses of the water. The Rakaia debate is both topica l 
and well documented . 
study. 

It i s used as an examp l e in this case 

The aim of thi s study is to pro vide guid ance for th e 

Pl anning Tribun a l in reso lving co nfli c t s in water resour ce 

allocat ion. To achie ve this aim, the following two 

objecti ve s wer e se t: 

(1) To develop a gu iding prin cip le that cou ld assist the 

Planning Tribunal when co nsiderin g resolution of 

co nf li cts in resour ce allocation; and, 

(2) To provide a commentary that co uld as s i s t the Plannin g 

Tribu nal in it s int erpre tation of evidence an d to mak e 

val Id co mparison s between different pr oposa l s for 

resource use. 

The remainder of the st udy outlines the le g i s lative and 

institutional framework used when a National Water and So il 

Conservatio n Order application i s made and discusses the 

need exp re sse d by the Planning Tribunal for guidance to aid 

them when making water resource allocation decisions. 

The study also develops a guiding principle for deci s ion

ma king, that: re s our ces should be allocated so as to 
max imi se the well-being of New Zealand so c iety over time. It 
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i s suggested that this principle has relevance to general 

resource allocation choi ces. A number of fact ors 

con tributing to this prin c iple are identifi ed . 

The Planning Tribunal bases it s de c isions on eviden cP 

pre s ented to it by various interest groups. The s tudy 

provides a cr iti ca l ana ly sis o t t he quality and relevAnce ot 

method s which may be used in producing and presenting thi s 

eviden ce . Examples taken fro m the Ra~aia River NWCO Hearing 

are us ed to illu strate the ana l ys i s . 
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CHAPTER 2: THE LEGISLATIVE AND INSTITUTIONAL CONTEXT 

2. 1 INTRODUCTION 

rhi s c r1 apter outlines relev,;int aspPct:. nf tht=- exi s tin9 

l e g i s ·1 d t i v e a n d i n s t i t u t i o n a l f r a mew o r k f o r r e :; o I v i n 9 w a t e 1' 

resource a l lo ca tion problems in New Zealand. lt •'tho 

considers deticience s in the ex i sti ng framework. Thrnu9ho1Jt 

this discussion, the resource in question is taken to be the 
Rakaia River, it s tributaries and associated water hodi es . 

Consequen tly, attention is primarily directed at thn se 

aspects of existing legi slat i on and management pra c tire mnst 

relevant to the Rakaia case. 

The existing allocation framework co ns ist s o f two part s, one 

legal and the other related t o management practices. Two 

Acts provide the legal basis for the al location ot water 

resources in New Zea land, the Soil Conser va tion a nd River s 

Co ntrol Ac t 1941 (SCRCA 41) a nd thr Wa ter 

Conservation Act 1967 (WSCA 67). Exist ing 

a nd ·:, o i l 

mc1 nagemP. n t. 

practice i s closely linked to these Acts sin ce interpr Ptd

tion provides - or should provide - the gu ideline s necessary 

for effective resource mana geme nt. It has been su99ested hy 

some members of the Planning Tribunal that the Acts do not 

give sufficient guidance for thP ta sk of Allocating water 

resources. Although further amendments have been propo se d, 

this stu dy is written within the constraints of the exi f..tin 9 
l eg i ~. lation. 

The study focusses attention on certain parts of the 

framework. The first is the National Water Con s ervation 

Order Hearing for the Rakaia River, which was conducted by 

a committee of the National Water and Soi 1 Conservation 

Authority. NWASCA has also conducted hearings for the Motu 

and Ahuriri Rivers. The legal procedure for the se hearings 



6 

is found in the Water and Soi l Conservation Amendment. Act 

198 1, the object of which is gi ven in sect ion 2: "to 

recognise and sustain the amenity afforded by waters in 
their natural state ". 

The second focus is the Planning Tribunal. Its function, ff 

required, is to co nduct a public inquiry after an NWCO 
hearing. To date, only the Motu River Co nservation Order 
has been the s ubje ct of such an inquiry, but the Rak a ia 
Riv er Draft Order will come under the scrutiny of the 
Planning Tribunal at some time in the near future. 

The 1981 Amendment Act ha s been used only on a tew 
occas ions. The ref ore the following discus s ion of the 
exist ing resource allocation framework relies on limited 

information. These information sources include the draft 

order for the Rakaia River and the Planning Tribunal's 
decision for the Motu Riv er, in addition to the Acts . 
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2. 2 INSTITUTIONAL MANAGEMENT OF THE RAKAIA RIVER 

Three institutions are important in the management of the 

Rakaia River. These are the North Canterbury Catchment 

Board and Regional Water Board (NCCB & RWB), the National 

Water and Soil Conservat i on Authority and the Planning 

Tribunal. Each of these has a degree of responsibility for 

the management of the re s ource, although each operates und er 
different rules. 

The NCCB & RWB undertakes the day-to-day management of thf 

river. For thi s purpose, it ha s co nducted resource s urvf~y s 

and published a draft managemert plan. 

The role of the Board is outlined in two principal Acts. 

Under the Soil Conservation and River s Control Act 1941, 

sect ion 126, it s main functions are to minimi se the damage 

ca us ed by floods and erosion and to promote so i 1 

conservation. Under the Water and So il Conser vati on Act 

1967, c hiefly the long title and section 20, the Board I s to 
undertake the tasks of protecting and conserving water 

s upplies, promoting the mo st beneficial uses of water, 

recommending water level s and water quality standards, and 

preser ving and protecting the wild, scen i c and other natural 
characteristics of rivers, s tream s and lakes. 

The Board mu st also cons ider the needs of farmin g, 

industry, recreation, fisheries and wildlife habitat s. 

Under th e 1981 Amendment Act, it s role is to consider and 

make recommendations on Local Water Conservation Notice 

(LWCN) applications. It may make both subm i ssions on, an rl 

objections to, a NWCO application. Once a conservation 

ord er or noti ce is in force, the Board mu st take acco unt of 
it in managing the water. 

The NWASCA normally has a wide ranging role, but this is 
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narrowed in the context of a NWCO application. The 

Authority, or a committee of it, is required to consider the 

app li cation together with s uhmf ssions and objections that it 

has received. It mu st have regard for t:he fo·llowing matters: 

u( a ) All form s of water-ba se d recreation, fisherie s, 
and wildlife ha bi tat s ; 

(b) The W J l d I scenic, and other natural 
charac teristics of the river, stream, or lake; 

(c) The needs of primary a nd secon dary industry, and 
of the community; and 

(d) The provi s ion s of any relevant regional planning 
scheme and district scheme. u 

(Water and Soil Con se rvation Amendment Act 1981, s20B(6)). 

The exi s ting legislative framework defines the NWASCA' s role 

somewhat differently to that of the NCCB & RWB. Like the 

Board, the Authority may seek to resolve confli c t in an 

equitable manner with any burden evenly ihared. However, 

the Authority is constrained so that, in considering water 

resource conflicts, "the [Authority] is not as free as the 

Board to consider future and potential users of the 

resource" (NWASCA, 1984:18). While there i s provision in 

the Act for the Authority to reconsider a NWCO if needs have 

changed through time (s20E), it is clear that, in comparison 

with the Board, the Authority is restricted to consideration 
of the present. 

Once a hearing has been completed, the Authority must adopt 

one of three possible courses of action. These are to: 

(1) prepare and puhlicly notify a draft NWCO; or, 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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( 2 ) recommend to the Minister of Works and Development that . 
a LWCN be made; or, 

( 3 ) re commend to the Minister that tr1e application be 
declined. 

If a NWCO is recommended, it m~~t specify either the 
water s to be preserved or the outstanding feature s to be 

protected . The order mQY provide for: river flows and lak e 
levels to be left untouched; certain areas where damming and 

the effects of darns should not be permitted; lake lev e l s; 

minimum flows; and, maximum ranges of flow. The order may 
also imp ose cond itions on the granting of water rights, but 
cannot restrict rights existing before the order is mad e. 

Under the NWCO provisions, the Tribunal may conduct a public 
inquiry. The Tribunal only becomes involved in national 
water conservation order pro cee dings when a conflict exi s t s 

which a NWASCA hearing cannot resolve to the satisfact i on of 
the participants. The purpose of the inquiry i s to co nsider 
objections and submissions regarding either a draft NW CO or 

a recommendation by NWASCA that the application be declined. 

The legislation is, however, unclear on the question ot 
whether or not the Planning Tribunal should consider the 
original application. 

On completion of the inquiry, the Planning Tribunal has 
three options, which are to: 

(1) make a report and recommendation to the Mini ster of 
Works and Development on the draft NWCO; or 

(2) direct the appropriate Board to make a LWCN; or 
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(3) recommend to the Minister that the application be 

declined. 
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2.3 PROBLEMS IN THE EXISTING RESOURCE ALLOCATION FRAMEWORK 

2. 3. 1 b~g!~l~t!Y~ !n~~~gy~~!~~ 

On a number of occasions, comments have been made on the 

inadequacy of the guidelines provided by 'planning' 

legislation. Judge Turner has co mm ented: 

"A .judicial tribunal operates best when tr1e area of 

dispute or conflict and the scope of the matter s whi c h 

it is to take into account have both been c l early 
defined for it in advan ce . That clear definition does 
not exist at pre sent. 11 (Turner, 198 3 : 11) 

In the fir s t of the Clutha River de c ision s , Judge Tre adwe ll 

was particularly critical of the Water and So i 1 Con s ervat i on 
Act 1967: 

"I am for ced into a position of dealing with an Act 
which contains few guidelines. 

trying to extract law from 
. .. I am ... fa ced with 

a s tatute which i s 
lamentably la ck ing in any spec ifi c dire c tion . I t:hink 

it would be safe to say that never in the hi story o f 

legislation in New Zealand has the long title to an Act 

been used so frequently in an attempt to f i nd 

guidelines. II rnnD~.Q ~!.}!;) Qtb~:c~ y ~~t.i2n~l ~£!i~ :c ~n1 

~2!1 ~QD~~:CY~t!2D ~~ib2:C!iY ~D~ ~in!~i~r of 
f; n~r9t, ( 1981), 7NZTPA = 4:38) 

More recently, the Planning Tribunal has commented on the 

1981 Amendment Act. They had difficulty in ttconstruing th e 
provisions of the Act" and noted that: 

"It is not unusual in the field of environmental law to 

find statutes passed for the first time whi ch su ff e r 

from some deficiencies and it i s to be hoped th a t the 

matters we hav e so far traversed will be cons idered by 

Parliament with a view to giving further c le ar 
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directions to resolve s ome of th e anomalies." 

(Planning Tribunal, 1984:9) 

The ro l e of the Planning Tribunal ha s also been r a i sed, 

particu l ar ly with regard to major r esource development and 

govern ment po li cy. Judge Turner (1983: 9) describes a n 

unsatisfactory s itu ati on : 

"Responsibility for making ( or recommending upon) 

decisions over major r eso ur ce utilization has be come 

vested in the Planning Tribunal by a pieceme a l process 
of l egis lative enactment and statutory int e r pretation . 
In ot he r word s the juri sd i c tion exercised by the 
Tribunal to make these deci s ions ha s been co nfe rred 
upon it witho ut any c lear le g i s lativ e intenti on th at 
that s hould be so , an d without any preci s e definition 
by Parliament of the limit~· of the 1 r e l eva nt 

co ns ideration s ' 11
• 

The problem ha s been more clearly defined and s tated by 

Co wper (198 3: 10): 
11 
••• it i s not the role of a judicial body to determine 

matter s of Government policy . . . Acco rdingly th e 

j11dicial body s hould not be called upon to evaluate 

s uch pol Icy, ~nl~~~ the c riteria against which th at 
evaluation i s to be performed are clearly se t out. 11 

(our emphasis) 

2.3.2 ~2nfli~t B~~Ql~tiQD 

In order to co nsider the form of guidan ce that would be most 
helpful to the Planning Tribunal, it is neces s ary to begin 

I 

with the nature of the problem they are required to address. 

Quite s imply, the problem is that people have conflicting 
opinions on what use should be made of the resource referred 

to as the Rakaia River. This problem has two main 
co ntributing factors. The first is that people have 
different perceptions of the resource to be allocated, and 

I 
I 
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the second is that people seek to put the available resour ce 
to different uses. 

Resources can be defined as the elements of people's 

en vironment to which they assign utility. As s uch, 

resources are neither wholly of the physical world nnr nt 

the world of people, but the result of the inte ractions o f 

the two; furthermore, resources are defined differently over 

time, depending on cultural values and available te ch nology. 
(Adapted frnm Chapman, 1969.) 

The boundary between those elements of the environment to 

which we a ss ign 'utility' and the re s t of the e nvironm ent i s 

an important one. Different intere s t groups will have 

different per ception s of where that boundary lie s. So me may 

take a narrow view, concentra ting on specific elements of a 

resource, while others will emphasise th e ero l ogical 

connections between all environmental elements and. call for 

a much broader definition of any given resource. At tr1 e 
Rakaia Hearing, for example, some groups confined their c As e 

t o w a t e r i n the r i v e r , w h i 1 e o the r :. cal 1 e d for the i n c l 1J s i o n 

of all adjoining lakes, swamps and tarns in any 
consideration of the Ra~aia River system. There wa s 

conflict among those groups which limited their view s to 

water in the river. Different groups wanted differen~ 

mi n·i mum flows for different purposes. If the Plannin g 

Tribunal is expected to resolve conf li cts in a consistent 

and acceptable manner it needs guidance. The co mm ents in 

sec ti on 2. 3. 1 indi cate that the guidelines in tr1e current 

legi s lation are not adequate. A solution to this problem i s 
offered in the next chapter. 
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CHAPTER 3: GUIDING PRINCIPLE 

3.1 INTRODUCTION 

The previous chapter highlights the de f i ci en c ies in existi ng 

legislation. In particular, authorities have noted t hat 

they have no "specific direction" (~DD~D ~D1 Qtb~r~ y ~ 

~~ii2n2l ~~t~r ~n1 ~2il ~2n~~rY2!i2n ~~!b2riiY 2n9 ~ini~t~r 
Qf ~n~rgy, (1981) 7 NZTPA), no "precise definition by 

Parliament of the limits of the 'relevant considerations' " 
(Turner, 1983), and no "criteria against which [the ] 
evaluation is to be performed" (Cowper, 1983). 

In this chapter, an attempt is made to provide the 
appropriate guidance. First, a guiding principle i s 

developed, which, it is believed, can be relevant to a ll 
resource allocation decisions. This guiding principle i s 
developed from an examination of statutes and societal 
expectation s of resource use. Seco nd, a !'1 umber of 
considerations that may assist the Planning Tribunal i n 
applying this principle in practice in water res our ce 
allocation are identified. The relevance of t he s e 
considerations will depend on the case in question. Use d 
together with the guiding principle, they should go some way 
towards rectifying the lack of guidance described above . 

To develop the guiding principle, two conditions were set. 
First, the guiding principle should be both capable of . 
implementation within the existing legislative a nd 
institutional framework, and s econd, unambiguous. The 
principle suggested, it is believed, will improve t he 
decision-making process and will be capable of adoption by 
the Planning Tribunal within the existing legal framework. 
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3.2 DEVELOPMENT OF THE GUIDING PRINCIPLE 

The Planning Tribunal should ideally make decisions in a 
manner that is consistent with societal expectations of 
resource use. To identify these expectations, their 
development over the past 25 years was examined. The 
expectations of the participants in the Rakaia NWCO hearing 
were then examined, this being the most recent public forum 
at which a wide range of relevant views were expressed. It 
is useful to distinguish between societal expectations of 
the process of resource allocation, that is, the way in 
which a decision is made, and expectations of the outcome of 
the process, that is, the allocation decision. Both types 
of societal expectations are considered in this section. 

People's expectations of decisions in resource allocation 
change over time. These changes are reflected in the 
legislation affecting water resources, in the views 
expressed by various interest groups and in indicators of 
public opinion. Changes in the long title of the 1967 Water 
and Soil Conservation Act introduced by the 1981 amending 
legislation illustrate the increasing recognition of in
stream values. The relevant modification changed the long 
title from: 

to: 

" ensuring that adequate account is taken of the 
needs of primary and secondary industry, water supplies 
of local authorities, fisheries, wildlife habitats, and 
al 1 recreational uses of natural water." 

" ensuring that adequate account is taken of the 
needs of primary and secondary industry, community 
water supplies, all forms of water-based recreation, 
fisheries, and wildlife habitats, and of the 
preservation and protection of the wild, scenic, and 
other natural characteristics of rivers, streams, and 
lakes." 
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Changes in s oc ietal exp ec tation s are also reflected by the 

evo lut io n of int eres t groups and by indi cat or s nf pub I ic 
opinion suc h as mdjor pe tition s. In re cen t ye ar s, (\ n1 Jmh er 
of interest groups co ncerned with environmental protection 
l'i c'\ v e b P f• n est ab l i s hed , s uch ri s the En v i r o nm e rd a 1 De re n c P 

So<: iety (1971), Friend s of the Eart h ( NZ) ( 19 75 ), 1'l. n d 

en vir on me nt centres (sin ce 1971). 

Th e i n c re a s i n 9 l e v e 1 n f p 1i b l i c co n c e r n w i th w cl t: e r a l l o <: a 1~ i o n 
i s-; u e:. r· e f 1 e c t ~; a w i cl Pr rec o g n i t i o n o f t r1 e v <• 1 u e o f b o t r1 i n ·· 

~ tream and out-of-stream us e s. Th i s is il lu st r a t ed hy the 

i n t e r e s t i n , f o r e x a m p l e , U-1 e ~; a v e M a n a p o u r i c a m p a i (1 n i n 

1971 (witr1 more th an 250 oon ~· i 9nat u res co ll ected in '·1Jppnr~: 

of the pet i ti on) and th e re ce nt water cons er vat i on i} rd er 
ap p ·I i <:a ti on s. Gr<rnps reF>re s ent.i ng i n -~. tr earn 1J <;. P s 11avt" 

in c rea se d and be c ome more vocal. Suc h groups i nclud e th e 

New Zea lan d acclimat i sa tion s ocieties, tne New Zea lan d Jet 
Boat As~nciation and variou s river rafting organisations . 

I11creas in g r ecog nition of in- s tream va l ues has not been 

accompan i ed by de cre as ing demand s for wa ter by out-ot-str~ ~m 

users. On the co ntrary, most nf their demand s have 

In c rea se d. For examp l e , water abstract i on for irri qAtion 

ha s re ceived wid esp re ad public s upport. 

The increa s ing demand tor wat er by out -o f - s tre am 11sPrs, 

accnmpanied by increasing recognition of in- s tre am va lu es, 

ha s increa s ed t he co nfli c t between the se group s . Alth ough 

water i s a renewable re sour ce, the quantity al l ocated i s 
finite, and th ere fore use of water to sa ti sfy the variou s 
dem a nd s is finite, use of wat er to satisfy any one demand 

often redu ces th e qu a ntity a vailable to satisfy other 
demands . As the demands for water increa se further, th e 
potential for co nfli c t s between those part s nf society with 
different expectatio ns of wa ter allocation will a l so 

increa ~ e. It is perhap s as a result of thi s in creased 
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potentia l for conflict that concern has been expressed about 

the process by which water allocation decisions ar~ made. 

The (Urrent perception of the importance of the Rl l ocA ti on 

proress wa s evident from the expectations expressed hy 

parti c ipants a t the Rakaia River NW CO hearing. Some 0f 

these expectations were as follows: 

co11:. id erat ion of Hie principles of multiple u c. e, 

dominant use and benefici a l us e; 

the need for a 'fair decision'; 

a co mprehensive coverage of al 1 potential value s and 

uses of the river system; and 

'valid compar ison s ' between in -st ream and out-of-stream 

uses. 

Although there appear s to be genera l agreement about these 

expectations, it is probable that what constitutes a 'fair 

decision' and 'valid compar i sons ' will be viewed diff erently 

by different participan t s. No doubt a participant' s 

perception of what is 'fatr' will be further influen ced by 

the actual decision. 

The wide range af societal expectations regarding resource 

a llo cation dictates that for a guiding principle to be 

useful, it must be of a general nature. If it i s too 

specific it may favour some resource users at the expense of 

others, and will be unacceptable to the disadvantaged user s . 

Implici t in all expressed expectations for the allocation nf 

resources is the belief that the resource s hould be 

alloca ted in suc h a way as to maximise benefits to society. 

The same sentim ent can be found in the 1967 Water and Soil 
Conservation Ac t s 14(3){d), which lists among the functions 
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of the National Water and Soil Conservation Authority : 

"T o co-ordi nat e all matter s relating to natur·al water 

so as to ensure th at this nati onal asse t is available 

to meet as many dem a nd s as possible a nd is used to the 

best advantage o f the count ry and the region in which 
it exists in the course of nature." 

Further, the r e is e vid ence to s ugge s t that soc iety is 

concerned for the welf are of future generdtions. In 
genera l, members of our pre s en t society a r e (O ncerned that 

th e ir chil dren will be provided fo r. Presumably they in 

turn will ha ve concern for the we lf are of their childr e n and 

so on . Thi s co ntinuin g pattern of concern for the welfar e 
of generations to f ol low suggest~ that socie ty wou l rl RXpe c t 
deci s ion s affecting future generations to tak P their 
interests Into cons ider a ti on. 

Based on th ese common expectat ions , we propose a 9uirlin9 
prin c iple th at Hie Plannin g Tribun a l could us e whe n 
reso lving resource-allocation con fli cts: 

This 

Re so ur ces s hould be a llo ca t ed so as to maximise the 
well - being of New Zealand soc iety over time. 

prin c iple, al thoti 9h seemingly obvious, i s (l f 
co ns iderable value. The very fact that it i s obvious and 
ca n be agreed on by all re s ource u se r ~. , mean s that it ca n be 

LJ se d in all resource allocation de c i ~; ion s. The exp li c it 1J Se 

of well-being in se veral resource management poli c y 
s tatements highlight s it s applicability. For example, the 

conce pt of well-being i:. contained in ~.ec tion 2. 1 of the 

Land Se ttl e ment Board High Country Policy (Land Se ttlement 

Board, 198 0) and the Department of Lands and Surve y' s 
Nation a l Goals for Land Use in New Zealand (L and Use 
Advi s ory Council, 1983). However, so me add ·ition a l 
guidel Ine s are required and these are discussed in the 
following section. 
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3.3 FACTORS CONTRIBUTING TO WELL-BEING 

3.3. 1 !~iIQ~YfiiQD 

As well -be ing is a key concept in the proposed guiding 

princip l e, it needs to be co nsidered and explained. The 

Random House Dictionary (1Q67) defines well-being as: 

"A good or sat i sfactory condition of ex i stence; a state 

characterised by health, happiness and prosperity 

Well-being ca n be tho1i9ht of as the result of satisfying 

basic needs, and th e opportunity to fulfill Individu al 

desires and aspirations. It brings together the physi(al, 

psychological and sp iritual aspects of an individual' s neerl s 

and wants. 

we·11-bei ng, therefore, ha~, many fa<: tors. Tr1e se an· 

recogn ised in a number of different statutes and policie s , 

and although expressed individually, they collectively show 

that Parliament intends that they s hould be used to as sist 

in decision-mak ing. Of particular relevance are the Town 

and Country Planning Act 1977, the Water and Soil 

Conservatio n Act 1967, the Reserves Act 1977, the 

Governme nt Policy State ment on the Use of High Mou nt ain 

Resources (Ne1o1 Zealand Government, 1979), t-he L·and 

Sett l ement Bo ard 's High Country Policy (Land Sett lemen t 

Board, 1980), and the General Policy for National Pa rks 

(Nationa l Parks and Reserves Authority, 1983). As a further 

guide to the identification of the se factors, the stated 

goals of various int e rest groups and non-government 

organisations expressed at the Rakaia NWCO Hearin g were 

examined. 

The factors i den ti fi ed in sec ti on 3 . :3. 2 are not an 

exha1.Jstive 1 i st. However, we believe 

representative of those whi ch co ntribute to the 

they are 

well-being 
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of New Zealand society. They result in better health, 
in crease an individual's prosperity, or are perceived by the 
individual as providing happines s in some form. 

In addition, some important resource management practices 
co ntribute to well-being. The ~.e are not explicitly c, tated 

a 5 s o c i e t a 1 go a l s a n d do no t d i re ct l y i n f l u e n c e a r1 

i ndi vi dua·1 1 s wel 1- bei ng. They are, however, i mportJnt in 

ensuring that factors of well-being are maintain ed. 1·he se 

are discussed in sec ti on J. J. 3. 

3.3.2 ~2mE2n~ni § Qf W~ll:~~!ng 

~I~DQ~f9 Qf li~iD9 

The term s ' s tandard of livin g ' ancl 'well - bein9' are ('iften 

thought of as sy nonymou s. However, standard of l iving I s 

but one factor of well-being. Sta nde1rd of living i -:. 

normally defined in economic terms and may be considered 
from a national or individual perspective. 

Gross Domestic Product (GDP) is often used as a mea s11re of 
society's s tandard of living. This is" . . . t.he value of tr1e 

final goods and services produced in the economy during a 

given period of time" (Woodfield and· Mcca nn, 1982: 177) . 
While GDP provides a convenient mea s ure of economic ou~put 1 
it doe s not address the issue of the di str ibution of that 
output within society. 

For individuals, standard of living can be measured i n term s 

of income and accumulated material wealth, and employment; 

this latter element remains the major mechanism by whi ch the 

national income is distributed among individual s within 

s ociety. It is, therefore, important that the impact of 
re so urce use proposals on employment, and on the permanency 

of employment, be considered in resource allocation 
de c ision-making. 
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As evidenced by the existence of the welfare state, New 

Zealand soc i ety is concerned with e nsuring that all 

individuals are able to maintain a reasonable standard of 

livin9. The fir s t scr1edule of the Town and Co untry F'lannin g 

Act 1977 recognises this concern, as do the provisions of 

the Water and Soi l Conservation Act 1967 (sl4(3)(a)(v) and 

:.20B(6) ( c )) tU1d section 2.1 of the 1980 L~1nd Sett-lement 

Board Hi9r1 Country Policy (Land Sett lement Board, 1980). 

Benefits from the exrloitation of nationally owned 

re so urces, suc h as water a nd minerals, :.h ou .ld tr1erefore be 

used for the good of the wh o l e nat i on. 

It should be noted that increased inrome and material wealth 

do not necessarily improve individual or societa l well

being, as an increased standard of living may be accompanied 

by greater social ill s (e.g., r acia l tension, congestion and 

po llution) . 

f.mel2Yrri~D± 
New Zea land as a society regards paid employment as bei ng 

necessdry and desirable. As a re s ult, being employed cou l d 

add -s ignificantly to an individual's se lf-e stee m and may, 

therefore, contribute to or enhance their well-being. 

Fnr most people the choice of employment i s an important 

factor of well-being. There are others, however, who 

neither seek nor require paid employment to boost 0r 

maintain their self-esteem. These people may seek other 

means suc h as an alternative lifestyle. Where possible 

then, resource allocation decisions should not re str i c t 

alternatives for employment or the option to c hoo se a 

particular way of life. 

~QiDi~n~n~~ Qf B~fr~~t!2n Qee2rtYn!!Y 
Recreation is commonly regarded as a basic human need. The 

Town and Country Planning Act 1977 recognises this need in 

its First Schedule. The benefits people derive from 
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recreation contribute significantly to their well-being. In 

this context natural water, as in the Rakaia, provides a 

relatively accessible outdoor recreational facility which 

caters for a diverse range of activities and individual s . At 

the same time it also provides a positive visual amenity 
(Oitten and Goodale, 1972; Patmore, 1970). 

Technological advancements have created a greater diver s ity 

of recreational activities. As society provides more 

opportunities to recreate, both the numbers of recreational 

resource uses and the frequency with whi ch they are used, 

increases. It is important, therefore, to maintain this 

diversity of recreational activities for society as a whole. 

As each particular form of recreational activity inv olve s 

specif i c demands on the resource, conflicts can arise, not 

only between different recreational uses, but also between 

the participants in a single recreational pur su it. Thus, any 

particular resource allocation pattern may not s ati sfy the 
needs of all recreational activities. 

Ir~9i!i2D~l ~D9 ~~lt~r~l ~§1~~2 
Resources often have symbolic or cultural s ignific ance. For 

those in societ y who perceive such significance, whethe r 

local, regional or national, a greater importance and a 

higher value will be attached to that resource. Sect ion s of 

the Town and Country Planning Act 1977 provide for the 

recognition of the significance of thi s factor to well-being 
(e.g., Sect ions :3(1)(a) and :3(1)(9)). 

Conflict develops in the absence of a common se t of 

environmental ethics for society, as different groups tend 
to apply their own sets of values. Conflict may also 

develop between proponents of new and traditional uses, or, 

as New Zealand is a multi-cultural society, from difference s 
in ethnic origin. The maintenance of cultural identity is 

an important factor of well-being. Traditional and cultural 
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values should be respected, therefore, and taken into 
account when resolving resource use conflicts. 

~~i~!:~Df ~ ~~l!d~ 
Existence value is the satisfaction individuals gain from 
the knowledge of the presen ce of a resource they consider 
intrinsic.ally valuable. Legislative rPcognition of existence 
value is a ·11owed for in se veral statutes, for example in the 
long title of the Reserves Act 1977 and sect ion 8 of the 
National Parks Policy (National Park s and Reserves Authority 
1983). Thus, the knowledge that a natural system such as 
the Rakaia persists in an unspoiled state may contribute 
s ignificantly to Hie well-being of some individuals. Suc.h 
value exists even though individuals may not be actively 
involved in the use of the resource. Small components of a 
larger system (for example, the Wrybill Plover on the Rakaia 
River) can also p6ssess an existence value. If the 
existence value placed on a resource or its components 
contributes to an individual 1 s well-being, then it should be 
explicitly considered in resource allocation decisions. 

~~~tb~Ii~ Q~~li!:Y 
An experience based on the aesthetic quality of a resource 
is another basic human value and viewing the landscape can 
be an important part of this experience. 

Different landscap~s appeal to different people, so it is 
necessary to retain a variety of landscape types . 
Protection of particular types wil 1 become more important as 
they become scarce, for example wild and scenic rivers, 
kauri forests and wilderness areas. The landscape is a 
composite of features in which each feature contributes to 
the overall aesthetic quality. In the case of the Rakaia, 
the braided river channel is an important landscape element, 
contributing to the ae~thetic quality of the resource. The 
effect of resource uses on the landscape can therefore alter 
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the aE"::;thetic quality. 

~~ i ~ Diif i ~ Y.£1~!:: 

E c o l o 9 i c a l s y s t e m s c a n c o n i; r i b u t e t: o w e l l - h e i n 9 t. r1 r o 11 q h 

t. h e i r· v J. l u e t o s c i e n c e . T h t: ~. c i e n t i f i c :. t u d y o f ;; 1.i c: 1··1 

s ystem s (for i nst ance, the Raka ia River) contributes to a 

b e t t: e t 11 n cJ t=: r c; t a n d i n 9 o t' t: h e f u n c t i o n i n 9 o f t ~' e e n v i r o n 1n e n l: 

and nat ;.n,ll 5yst:em5 . Th i5. ena bl es more acc1irah: predicti(.l n 

of the con s equence s o f ac tion s and so reduces the level s of 
u n c e r !: .:1 i n t y a 11(! t i s k a s s o c i a t e d w i i: r1 r r e s e n t p a t l: e r n ~; i> f 

re source use . In addit io n, sc ientifi c s tudy may be able to 

co ntritiut. p to we ll -· be in9 by identifyin9 ne1.,i poss ibiliti es 

tur re s ourc:e use , as we ll as broadening the frontier s of 

knowled ge. Sc ientific value i s re cognised by the Re ser ves 

Act 1977, whi ch provide s for the de s i9nation of are as of 
land as sciP ntific rese rv es. 

The Rakai a River, as an example of a . relatively unmodifi ed 

braided river s ytem, can make a s ignificant scientifi c 

. contribution t owards undere s tanding why and how such system s 

are developed a nd maintained, t:he intera ct ion involved 
betw ee n river hydrology and ecology and the implication s 

a ssoc iat e d with particular development propo sa l s. 

Inf ormati on obta in ed tr1rou9r1 t:hi s t:ype . of re se ar ch i s 

valuable not: only t:o in c rea s e knowledge of braided river 

s ystems, but a l s o t o ass ist in the development of management 
regime s . 

Qi 2iri~~ti2n~l s9~itY 
Any form of resource use will result in both costs and 
benefit s to soc iety. It is import.ant to con s ider how those 

costs and benefit s are distribut:ed amongst individual s 

within soc iet:y. Identification of the group or groups who s e 

well-being would be affe c ted one way or another i s 

nece ssa ry . The decision a.s to whether or not the resulting 

di str ibu t ion is equitable must be made in the light of the 
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existing distribution of each of the components of well
being. 

3.3. 3 ~2D~.i9~!:~Ii2.D? 

tl~D~9~!B~.D.t 

for the Er~f~if~ of 8~~2!:!!.:~~ 

There are a number of important management considerat ion s in 
deciding resource al 1 oc:ati on and, if not in corpo rated into 
decision-making procedures, a society's expectations for 
well-being are less likely to t)e met . The se 
con s iderations, includin g risk and uncertainty, planning 
horizon s , sust ainability and resource use eff i c i en cy, are 
not generally in corpora ted in legislation , but are 
recognised by many au thorities (for example, they are 
exp 1 i c i t 1 y i n c 1 u de d i n Hie Nature Cons e.r vat i on Co u n c i l ' s 
proposal 
(Nature 

for Integrating 
Conservation 

Conservation and 
Council, 1981)). 

appreciation and acceptance of the value 

Development 
Government 
(If the se 

co nsiderations would do much to provide the Planning 
Tribunal with the guidance it seeks. 

B!~~ ~n~ ~nf~rt~!ntY 
Uncertainty is a state arising from possession of only 
limited amounts of information or kn9wledge concerning the 
outcome of a decision. Risk is a term used to denote the 
possibility of an unfavourable outcome (Radford, 1977) . In 
deciding between conflicting demands, it is necessary to 
assess the uncertainty and associated risks inherent in each 
of the demands. With respect to water allocation, there i s 
some uncertainty about both the Impact a given allocation 
may have on the natural system and the benefits acc~uing 

from water use. 

The assessment of risk has two main components, risk 
determination (which is the identification of all the risks 
and estimation of the likelihood and magnitude of their 
occurrence) and risk evaluation (which is the measurement of 
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ri s k acceptance and ri s k avoidance) (Row e , 1980): Ass e ss me nt 

of risk acceptability must always be subjective as ther e 

are many difficultie s a s sociated with determinin~ ac ce pt a bl e 

levels of ri s k arising out of differing perception s an d 
uncertaintie s in measurement . 

So me degree of ri s k I s inevitable. Example s of un certainty 

a nd the po ss ible ri s ks as s ociated with ab s tractive us e o f 

Rakai a Riv e r wa ter a re the effects of the differ en t 

allo cation rul es on the vari ous natural system s , th e 

ecological e ff ec t s of cha nge s to the na tural flow patt erns, 
a nd the sec urity of wat e r supply for irrigation . 

The imp or tant que s tion s when examining risk 

level s of ri s k are acceptable ? {and to whom?); 
are: wh at 

what me a ns 
exist for redu c ing or avoiding risk ?; and who should de c id e 
the va rying degrees of risk? 

Ri s k ass essm e nt should not of itself be the ba s i s for 

de c i s ion-making, but it i s a valuable tool for a ss e s sing th e 
con s equences of action s de c ided upon. 

El~nning ~Qri~QD 

The guiding principle require s th a t well - being be max imi sed 

over time. Accordingly, an explicit planning horizon s hould 

be identified for the management of a reso1Jrce . Relevant 

considerations include the length of time a re s our ce 
development proposal will affe c t the resour ce, and any 

c hang es in those impacts over time. The planning horizon 
should en compa ss the notion s of flexibility and the inter
temporal di s tribution of resource us~. 

The notion of flexibility is concerned with maintaining th e 

ca pa c ity to make adjustment s to a chosen pattern of r es our ce 

us e . So me resource use de c i s i on s fore c l o 5• e present and 

future options for the use of that resource. For ex ample , 
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if in the case of the Rakaia River it was decided to allow 

maximum extraction for irrigation, this would restrict 

opportunities for present and future in-stream uses. The 

cost to future generations should therefore be given ful 1 

cons ideration and , wh e re possible, flexibility in future use 

options s hould be pre se rv ed. 

The notion of in ter -te mporal distribution focusses on the 

di str ibution, through time, of costs and benefits accruing 
from a resource use. Alth oug h c lo se ly re lated to 

flexibility, it is primar ily concerned with the costs 

imposed on future generations. At presen t there is a 
tendency to give more attention to options providing short 

terrn rather than long-term benefits. However deferred costs 

may, in the long term , outweigh s hort term be nefit s and 

s hould be given greater cons ideration. 

~ Y ~ t~iD~~!litY 
Renewable (flow) resources occur in many form s , suc h as 
land, soil, water, forests and food sou r ces. However, they 

all have one major chara cteristic in co mmon; they are 

capable of existing in perpetuity, providing that any 

di s turban ce does not result in their rl est ruction. A society 

which insist s that all use of renewable resources is 
sustainable

1 
ensures that it will benefit from these 

resources indefinitely. 

To achieve sustained benefits, renewable resources require 

care ful management. It follows that: 

"for renewable resources, a sustainable [management] 

strategy is one in which the resource is used at a rate 
no faster than the rate at which it is renewed'' (Hunt, 

1979, 12). 

B~~2Yrf~ ~~~ ~ff!~!~n~Y 
Resource use efficiency can be defined nominally as 
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minimising the wastage from production and maximising the 

use of the resource. The benefits from ef fi c i en t use of non 

renewable (stock) resour ces are different f rom tho se of 

ef fi c ient flow resource use. The Rak a i a River water s are 

generally considered a fl ow rather th an a s to ck r esource in 

the str ict sens e. Yet , as th e numb e r of braided river 

s ys tem s is fix ed, the Rakaia River is undou bt ed ly part of a 
finite stock of r iver s. 

Careful allocation and use of s tock re s ource s by the pr~sen~ 

generation will help to ensure that adequate re s ource s arP 

available f or future use . Effi c ient stock re so urce usP 

co ntribute s to the flexibility of re sou r ce a l l ocation 
decisio ns a nd usua lly improve s the inter -te mp oral 
distribution of costs and benefits. Some benefits of 
efficient us e 1 suc h as the reducti on of waste produ c t s from 

resource extraction and production pro cesses, may accrue t o 
soc i e ty now. 

In any re s our ce allocation decision, co ns ide ra tion s hou ld be 

given to the efficiency with which the resour ce will be used 

in each use option. Where possible, the option providing 

for the most efficient use of the resource s hou ld be 
considered preferential. 
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3.4 MAXIMISING SOCIETAL WELL-BEING IN DECISION-MAKING 

This chapter has developed the concept of well -be ing and 

discusses t~1e factors whi ch contribute to well-being. The 

variou s factor s of well - being cannot be compared directly, 

s i nee each wi 11 be expressed in different term s . For 

example, GDP, as a mea ~nn-e of standard of living, i:. 

expressed in monetary terms, employment in the number of 

jobs created and recreation in hours of use. 

In developing the guiding principle, factors of well-being 

have been identified. Different use options ~roposed for a 

resource will allow for the provision o f different 

co mbination s of these factor s. The problem faced by the 

Planning Tribunal in allocating resources is to decide whi ch 

combination or balance between the factors will best be able 

to maximise well-being. An outline of the process, by which 

the factors contributing to well-being could be weighPd, is 
presented in chapter five. 

In deciding on the emphasis to be given to the various 

factors of well-being, the Planning Tribunal is in part 

dependent upon the information presented to them. The 

ability to recognise differences in the quality and the type 

of information is important for the implementation of the 

guiding principle. The following chapter provides a 

commentary on the information presented as evidence to the 
Rakaia River NWCO Hearing. 
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CHAPTER 4 : 

A COMMENTARY ON THE QlJALITY OF INFORMATION PRE SENTEU 
AS EVIDENCE TO THE RA KAIA RIVER NWCO HEARING 

4 . 1 INTRODUCTION 
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Many different typ es of Pviden ce are pre s ented to Pl a nni ng 

Tribunal Hearings. The sou r ces of evid e nce may vary , co rnin g 

from institutional or gov e rnm e ntal agen c ies and specia l 

intere s t group s , a s wel 1 a s private i ndi vi dual s. Th e 

Tribunal mu s t det e rmin e whi ch pa rt s of th e e vid e nce a r e 

us eful and relevant to t:he cas e bein g hea r d. In thi s 

chapter we comment on the eviden ce presented to the Rakai a 

River NWCO hearing . From thi s c ritique, gener a l c omm e nt: 
wi 11 be made about the manner in which ~vi de nee c: o1il d be 
viewed by a Planning Tribunal. 

Four major types of evidence have been identified. 

(1) scientific research; 

(2) economic analysis; 

( 3 ) s oc iolo9ical research; and, 
(4) opinion. 

Figure 4 . 1 li s ts par ti ci pants in Hie NWCO hearing \..'ho se 

evidence we exami'ned and the type of evidence presented by 

each. Each type of eviden r e i s des c ribed in more detail in 
the following discussion. There i s a l :; o a s hort critique of 

s om e of the s pecific method s use d to obtain the eviden ce . 

This critique is then used a s the basis for a more gen e ral 

discussion on ho\.J the quality of the four types of evidence 
can be judged. 

It should be noted that \.Jhilst the dis cussion in Appendix D 

on the nature of scientific evidence refers specifically to 
physical and biological research, much of it is applicable 
to economic ·analysis and sociological research. 
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FlGURE 4.1: A su111nary of approaches used and the users at the National Water Conservation Order Hearing 

~ 
PHYSlCAL AND BlOLOGICAL OP INION 

RESEARCH ECONOMIC SOCIOLOGICAL 

RESEARCH INTERPRETATION ANALYSES RESEARCH I NOIV IOUAL REPRESENT-F 

H 
PERSONAL EXPrnT EXPERT, PERSONl\l 

ACADEMIC EXPERIENCE ATlVE 

INSTITUTIONAL 

Canterbury United Council x x 

Crnnnission for the x x x x 
Env 1 ronmen t 

Dept of Internal Affairs x x x x 
(Wildlife Division) \ 

M.A.F . (Agricultural x x x x x x 
Research Division) 

M.A.F. (Fisheries x x x x 
Research Division) 

Ministry of Works x x x x 
and Development 

Ministry of Energy 
(Electricity Division) 

x 

North Canterbury x x x x 
Catchment Board 

INTEREST GROUPS 

Acclimatisation Societies x 

Canterbury Chamber of x 
Ooounerce 

Environment Defence Soctety x x x x 

Federated Farmers x x x x 

N. Z. Jet Boat Assoc. x x x x 

N.Z. Saln1on Anglers Assoc. x x 

N.Z. Salmon Company x x 

Rakaia River Association x x 

Royal Forest and Bird x 
Pro tee ti on Society 

INDIVIDUALS 

Citizen x x x 

Technical x x 

FIGURE 4.1: A summary of approaches used and the users at 

the National Water Conservation Order Hearing 
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4.2 EXAMPLES OF PHYSICAL AND BIOLOGICAL RESEARCH FROM THE 
RAKAIA RIVER NWCO HEARING 

The evide nc e presented in the NWCO Hearing provides examples 

of the stages of scientific investigation rliscus sed In 

Appendix A. The resource s urveys (both ecological and 

soc i ologica l) represent observation s tage s , whf le other 

evidence in cl udes hypothesis formulation and testing. 

Evidence ha s been considered under the broad heading s of 
c la ssical scfentific investigation and si mulation morlels. 
Major examples are briefly described. One example of each 

category is discussed in detail to provide illu st ration s of 
the nature of the scientific investigation. 

4.2. 1 ~l~~~if~l ~f!~ni!f1f !nY~~ii9~t1Qn 

(1) ~!l~lif~ ~~rY!~~L E~Yn~ ~~rY~Y ~n!t 
A nationwide inventory of s ites of special wildli Fe intere s t 

("Habitats of Note'') wa s provided. The areas were 

described, the range and number of spec ie s assessed and the 

areas given a subjective rating for their value as wildlife 

habitat. In c luded in the inventory were the braided river 
habitats of Canterbury and the Upper Wait aki Basin. The 

designation of an area as a "Habitat of Note" wa s done on 

the basis of the degree of modification of the habitat from 
its natural state (O'Donnell and Moore, 1983). 

(2) ~~E fi2bfr!~~ Bf~f~rfb Q1~i2!2fl if8Ql 
Investigations WRre conducted into the biology and ecology 

of th e Rakaia freshwater fisheries. These involved study of 
the fish stocks, their distribution and habitat. One 

parti cu lar study, described in the evidence of Glova (198 3) 

is an investigation of the effects of flow on the quantity 
and quality of food and space available to fish. 



34 

(3) MWD Water and Soil Division --- ----- --- ---- --------
The research by Mosley (1982) provides a good illustration 
of classical scientific inve s tigati on. Mosley deve l oped two 

relationships between minimum passage depth and total river 

discharge in Ca nterbury rivers. Si nce these relationships 
were the basi s of important evidence in five subm i ssions to 

the NWCO hearing, the research deserves close scr utiny. A 
full critique of thi s research i s given in Appendix B, the 

main points being su mmari sed below. 

The relationshi ps developed by Mo s ley are depend e nt on two 
major assumptions. These are that riffles in differ en t 

rivers have similar characteristics, and that data from four 

Canterb ury rivers can be meaningfully analysed together . We 
believe that th ese ass umption s may not be co rre ct . They are 
not nece ss arily sup por ted by the data presented in the 1982 
paper or by the conclusio ns of further re se arch by the sa me 

author (Mosley, 1983 ). Ther e for e, we believe results 

obtained from relationships that employ either of the se 

assumptions may not be scientifically defen s ible. We 
believe that these relationship s s hould not he used for 

predicting the total river discharge required for a minimum 

passage depth. 

The dependence of sc ientific results and conclusions on the 
underlying assumptions of the investigation i s illustrated 

in Appendix B by the use of new assumptions in deriving th e 
relationships between minimum passage depth and total riv er 

di sc harge. While the assumptions used by Mo s ley (1982) are 

appl ied to all Canterbury rivers, the new assumptions are 
relevant only to the Rakaia River. Based on the two 
relationships developed by Mosley, the predicted total river 
di sc harges required to provide a minimum passage depth of 

0. 25 mare 118 and 38 m3.s-1. Recalculation of the required 

discharges for the s ame depth based on the new assumptions 

gives valu es of 77 and 53 m3 s-1 respectively. While in 
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hydrological terms these differences of 11 and 15 m3 s-1 are 

not very large, they are sign i Fi cant in the context of thP 

Rakai(1 f~iver NWCO Hearing where the minimum flow s specified 

in the different f l ow rPgime s differed by as little as 5 m3 
s - 1 . 

Although the results based on the new assumption s are not 

necessarily any more correct than those they replace, they 

do indicate how results can be very sPnsiti ve to changes in 

the assu mpti ons on which they are based.. Simi l arly, where 

r e s u 1 t s a r e b a s e d o n f e w d a t a p o i n t s 1 H1 e r e s u l t s n1 a y be 

very sensitive to sma ll changes in those data . Si nce 

assumptions are not proven and data points always have 

associated errors, results should be expressed either as a 
range or 
possib .le, 

with co nfiden ce interval s . If tr1is is not 
it shou ld be made c le ar that the precision of th e 

results is unknown. 

Ap pe ndix C sum mari ses the way in which each of the five 

major part i c ipant s in the Rakaia River NWCO He aring has 

int erpre t ed and used Mo sley's work in their ca l ru lati on of 

mi 11 i mum re qui red r i v er di sch a r g es. It can be se en that a 1 1 

th e partic ipant s who used hi s work made mi s take s in their 

interpre t at i on of the methodology. The mo s t common error 

was in the way that groundwater and underflow loss es wer e 

incorporated into total discharge ca lculations. People 

usi ng th e resu lts of sc ienti f i c work have a re s pon s ibility 

to ensure that the me thodology i s c learly under stoo d and 
co rre c tly applied. 

Three of the five su bmis s ion s chose to us e only on e of the 

two methods developed by Mo s ley, to predict total river 

discharge for different minimum passage depths in the Rakaia 

Riv er. While there may have been valid reasons f or thi s 

choi ce , no explanations were giveh. Furthermore, none of 

the parti c ipants questioned the ass umption s which formed the 
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basi s of the re lati onships derived by Mosley . 

4 .2.2 er~dl~t!~~ ~!m~l~t!2n ~21 ~1~ 
Comp ut er simulat i on mode l s are o ften us~d t o prPdict tl1e 

behaviour of co mpl ex s ys tems . They contain variables 

related t o eac h other i n s pecific ways and expressRrl in 

mathe matical ter ms. Eac h variable ma y be manipulated to 

exp lore the effect it has on the overa ll s ystem. 

(1) ~8E ~gr!fYlt~r~l E~~~~rfn Q!Y!~!2n i~8Q1 
A daily water-b ala nce demand model was use d by the MAF to 

s imul ate growth of c rops and pa s ture under vario11s 

irrigation regim es. Us ing 24 years of c l i mati c data, th e 

mode l was used to predict irrigation requirements, the flow 

available for irrigation, the likely irrigation deficit s and 

c rop and pasture yield s. 

Co mparison s were made of the probable irrigation water 

de fi c its under different water allQ ca tion rules. In us ing 

the model to determine water demand for irrigation from the 

Rakaia River, MAF inc orporated a number of assumptions based 

largely on experience. Some of these are discussed below. 

The a ss umptions made about land use and irrigation area were 

very rigid. Only a s ingle value was used in the MAF model 

to repr ese nt the area of land to be irrigated by river 

water. However, there is a large degree o f uncertainty 

s urrounding this value 

groundwater supplies, 

due to incomplete knowledge of 

changing pumping technology and 

variations in the costs associated with the use of 

groundwater for irrigation. Thus the ac tual area irrigated 

co uld differ considerably from that estimated. Furthermore, 

only one ratio of crop area to pasture area was tested for 
each soil class. As the character of water demand for 

pasture is significantly different than that for crops, 
changes in this ratio could affect demand significantly. 
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Assumptions about irrigation are unt es ted. For each soil 

and land use gro up, only one time period between irr igations 
was con s idered . A range of irrigation cycles shou ld have 

heen evaluated as the overall efficiency may rlepend on soil 

type, wind, s lope, temper atu re, crop co ver a nd ro ot 

distribution. Any one of the se variables may differ over 

the sc heme area and should be te s ted to determin e how such a 
va riation might a ff ec t th e mod e l' s re s ults. 

The model considered one type of response by Farmer s to 
uncerl'.a i nty (l f water supply. In reality, response t: 0 

unc e rtainty i s likely to vary depending on the per sona lity , 
experience a nd other chara c teristics of the farm er s 
involved. Alternrlt:ive re s ponses should have been t'.ested. 
There was al so an assu mption of ttgoodtt farm management 

(i .e., that management capa ble of producing plateau yield s ) 

over the entire sc heme area. This is unlikely, so level s of 
production are probably overestimated by the model. 

The preceding discussion shows that the assumption s made by 
MAF about land area, land use, irrigation efficiency and 

farm management are all subject to variability. Where a 
complex model, 

an examination 
s uch as this one, has a number of variable s , 

of the sensiti vity of the whole model to 
changes in each variable should be included. The MAF 
evidence does not provide s uch sensi tivity analyses. Whf le 

the model it self may be based upon objecti vely determined 
relationships between variable s, 

use are entirely subjective 
the conclus ion s from its 

unless a 1 l re l evant 
co mbinations of variables are explored and reported. 
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4.3 ECONOMIC ANALY SES 

4. J. 1 J.DiI:QQ!d~ti2B 

H1i s section will 

by partic ip ants 

Three types of 

cost/be nefit 

multiplier s . 

including tr1e 

examine t he various economic analyse s used 

a t the NWC O hearing on the Rakaia River. 

economi c analysis have been iden ti fi ed: 

ana ly s i s ; budgeting; and, th e use () f 

The t heory of eac h of tr1e thre e meth odo logie s , 

rationa l e for their use and an acro unt of 

their assumption s and limi tations , is discussed in Appendix 

[l . 

This sec tion exa min es the studies rlone in pr eparat i on for 

the NW CO Hearing. Economic inf ormati on wa s provided by the 

Ministry of Agricu lture and Fisheries, New Zealand Sa lmon 

Anglers As osociat ion, New Zea lan d Sa lmon Company, New 
Zea l an d Jet Boat Associa tion and the Commiss ion for the 

Environment. The i nf ormation varied from economic analyses 

whi ch attempted to derive a net benefit, to attempts at 

quantifying only some of the benefits and cos ts. For each 

of the economic s tudies, sect. i on 4. :3.2 contain s a 

description of 

Finally, there 

their major omissions and 

i s a discussion co mparing the 

economic analy ses. 

4. 3.2 ~fQD2m!f ~tY~!f~ Used for the 

~~~riD9 

Rakaia - ·- ---~ 

weaknesse s . 

methods of 

River NWC O -----

(1) ~~E Agr!fYltYr~l ~~~~~rfb Qi~i~iQD E~rrn ~~~g~t!.D9 
Evid ence presented by MAF gave so me weight to the 

deteriorating profitability of dryland farming in Canterbury 
and to the likely benefits that might accrue to the farmers 

from 

There 

irrigation 

appeared 

under a range of river allocation rule s. 

to be three main reRsons for exa mining th e 

impact to individual farmers: 
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(a) There is an assumption that increase~ profitability at 

the farm level will translate to increased benefits to 
the nation . 

(b) It i s assumed that the likely benefit s to farmer s will 

be a major determinant of their ac ce ptan ce nf an 
irrigation sc heme . 

{c) There is a conce rn for the welfa re of farmer s . 

In relation to the fir s t assumption, it ca nnot always be 

assumed that a sc heme providing positive net benefits to the 

farmer will be of benefit to the nation. Farmer s have 

widely varying cost structures; in particular their level of 

debt servicing i s extremely variable. Although the se costs 
may have a major impact on farm profit, they are transfer 
payments within the New Zealand economy and as such they 

will not directly influence the net benefits of a sc heme 
from the national perspective. Also, the pricing use d in 

farm budgeting includes subsidies on input and output 

prices, and on capital items for development. It cannot be 

assumed that the subsidy schemes currently in place wil 1 

provide an efficient allocation of re s ources from a nation al 
standpoint in all cases where major development programmes 
are considered. 

With regard to the second assumption it is possible thRt a 

scheme may t~fbTiif~ll~ provide increased production 
possibilities. However, farmers are wary because of the 

risks and stresses associated with shortfalls in irrigation 

water supply. Brown (MAF), in his submission to the NWCO 

hearing, stated: 11 farmers are generally risk averse and are 

therefore unwilling to invest in developments which have 
uncertain prospects 11

• 

The budgeting analysis carried out by MAF did not include 
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any sens itivity analyses on th e many techni ca l pricing And 

ma nagem e nt assu mptio ns inco rporat ed in th e work. Wh en 

dealing with small profit in c r eases , whi ch wa s the case for 
so me nf the more restri cti ve water ma na geme nt rules, changes 

in these variables may be impo rt ant. 

( 2) ~~[ ffQfl2~if2 Qi~i 2i2D ~~liiEli~r 2t~9i~~ 
Evidence wa s presented at the hearing that rec og niserl the 

follow-on effects of irrigation development. All of the 

theoretical assumptions and limitation s of the 1i se of 

multipliers, whi ch are out lined in App e ndix 0, apply to the 

MAF evidence. Also, the figure obtained mu s t be examined in 

the co ntext nf pre se nt regional trends, particularly when 
co ncerned with regional employment. In reviewing s tudie s of 
irrigation sc heme s c urrently in operation, Leathers ~t ~l 

(1983) foun d that in so me cases farmers have not employed 

extra labour units on irrigated farms. 

(3) ~~E ~£QD2IDif~ Q!~i~i2D ~Q~ilB~nffi! 8n~lY~i~ 
The Ministry of Agriculture and Fisheries c laim to have used 
this method to assess the national net ben efits that might 

accrue from the use of Rakaia River water for irrigation. 

In addition, they have attempted to assess the cost to the 

nation, in 

i rri gati on 

terms of production foregone, 

water supply under the NWCO rule. 

of restricting 
There are a 

number of weaknesses apparent in their analysis: 

( a ) At the time of the NWCO hearing, only the Lower 

Rakaia Irrigation Scheme (LRIS), with an irrigable 

area of 22,010 hectares, had been the subject of a 

CBA. In estimating the national benefits from the 
much larger total scheme area (96,600 hectares), 
there was an implicit assumption that the rest of 
the sc heme area would produce a $imilar rate of 

return as the LRIS. 
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No sens itivity analyses were ~arrie~ nut on any o t 

the variable s within their ana l ysis. The 

following are th e si9 nificant variable s that may 
a lter the net return tn the country. 

(i) The values asc ribed to Hie technicc1l 

parameters associated with this analysis are 

Jl(lt precise. As ou tline d in Appendix D 

there may be cnnsidera ble variation in thP SP 
va lue s. Thi s fact has not been mentlonPd in 
their anc1 ly sis. 

(ii) Recent events in New Zea land show that 

c hange s in the on and off - farm capital costs 

may s eriously alter the scheme's viability. 

(iii) There was an assumption about the rate of 

development of the sc heme, and therefore ~b~D 

benefit and cost streams will 6ccur. There 

may be variability in this factor due to 
delays in construction or the adoption ratPs 

of irrigation by farmers may not be as 
forecasted. 

(iv) Procfoct prices may be uncertain as a res1Jlt

of the changing world marke ts for our primary 
products. 

(v) Production 

yields. 
lev els were based on plateau 

Although these are below tho sP 

techni ca lly possible, they repre ~en t the 
'likely' yield, under 'good' management, 

given the vagaries of weather, pests and 
disease and management uncertainties. 

A CHA from a national stance s hould explicitly 

exclude input and output subsidies for farm 

production. While it may be inferred that the MAF 
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( d ) 

( 4 ) 

analysis did exclude subsidies, it was not made 

clear. 

There a re likely to be benefits and cost s f or 

whi ch no market price Pxists. In thi s cRtegory 

there are in - stream values of the Rakaia ~.uc:r1 as 

fishing, jetboating, ranoeing, wildlife and other 
natural value s. In their CBA the Mi nistry of 

Ag r i cu l tu re a n d F i s r1 er i es as~. 1i med the opp or tu n i t y 

cost of these in-stream values to be zero on the 

basis that the 1974 North Canterbury Catc hment 

Board alloration rule would not detrimentally 

affect these value s. In so doing, they avoided 

the problem of valuation. Given the uncertainty 

s urrounding the likely impact s on In -strea m uses, 

in-stream values should nnt be so readily 

dismissed. 

Other Economic Studies ----- -------- -------
The New Zealand Sa l~on Company, the New Zealand Salmon 

Anglers' Assoc iation and the New Zealand Jet Boat 
Association al 1 provided information of an economic nature . 

All were attempts to quantify the in-stream value of Rakaia 

River water. 

The New Zealand Salmon Company estimated gross return s from 

the sale of salmon eggs to place a dollar value on the 

water, for the purposes of salmon ranching. However, there 

was no indication as to how much this would be reduced, or 

even if it would be reduced, should irrigation go ahead. 

Therefore the benefits from salmon ranching cannot be 

regarded as an opportunity cost of irrigation until it is 

proved that they are mutually exclusive uses. 
The New Zealand Salmon Anglers' Association attempted to 

quantify the . recreation al fishing value of the Rakai a. This 
was achieved by observing and valuing the boats, fishing 
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gear, vehicles and caravans at the mouth of the Rakaia on an 

u n spec i f i e d day i n Mar ch. However, there was no di s c 1J s s i on 

of methodology, or how this relates to thP actual fishing 

value of th e river. Al so , t:here 1;1as no attempt t:o :.t:>para!.P 

the val 11P. of the portion of equi pmenl: used in ot.hPr 
activities. It was ass1imed, in effect, tr1at: (ar:; a nd c0 H1er 

Pquipment wer0 purchased exclusively for fi s t1in9 the ka~airt 

River. 

Hie New Ze<1land Jet Boat As soc iation used data de tived t-rom 

a surve y of their members to determine a gross PxpenditurP 

on jet boating, thus valuing the river's rPcrPJtic;nal val11e. 

Again, no attempt was made to separate that portion nt 

equipment value and expenditure associated with jet-boating 

on river s other than the Rakaia. This could considerably 

over-value the jet boating opportun itie s of the Rak a ia. 

The New Zealand Jet Boat Association also attempterl to 
identify 

activity. 
the secondary benefits of their recreational 

No v a 1 u es were g i v en, b 1j t i t was stated th at 
''benefits [toJ accommodation, serv i ce stations and food 
stores can be quite considerable lforJ the lo ca l community 

from jet boating on the Rakaia" (NZ Jet Boat Association, 

198 3 ). On its own, this statement does not provide any 

verifiable data, but it does present a possibility for 
further research. 
be developed to 
boating. 

Regional or employment multipliers could 

estimate the secondary benefits of jet 

Dr Ken Leathers (for the Commission for the Environment) 

presented a review of the available information relating to 

the econom i c, social and environmental i ss ue s from 

irrigation development. It was emphasised that "no formal 

cost-benefit analysis of tb~ i22~~ i~ g~~~tiQ~ at this 
hearing (i.e., the NWCO) has been undertaken" (Leathers, for 

the Co mmi ss ion for the Environment) (our emphasis). 
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However, the work to date on the instream benefits 
attributab l e to the Rakaia i s di~cusserl, Rnd it was 

concluded that "the estimates are !n1!f~i!~~ QDlY of what 
the Rakaia fishery and amenity resource might be worth in 

economic terms to th e rPginn~ (Leathers ~t ~!. 1983). 

4.3. 3 ~2~eQr!f2TI Qf 8~ ~~1!~ fr2m ~~2n2mif ~n~lY~~~ 

GivPn the previous discussion of the theory and use of the 

various economic analyses, it i s possib l e to comment on the 

comparability of the outcomes. Even though the results of 

anal y s i s of var i o us 1J s e opt: i on s we r r~ expressed i n do l l a r 

terms, th ey cannot always be direct ly compare d. There are 

tpwo main areas where diffi cult ies in comparison arise. 

(1) The 5tance of the analyses 
The s tan ce taken in an econo mic analysis has a major bearing 

on the identificatio n of cos ts and benefits. From an 

individual s tandpoint, the analysis will be concer ned with 

identifying costs and benefits accruing directly to th e 
individual. The costs and benefit s associated with that 
enterprise may be quite different to the national cos ts and 

benefit s. It is possible that a factor may be regarded as a 
cost from one stance and a ben ef it from anot her. For 
example, a go vernment s ubsidy on an input to a venture would 
be regarded as a benefit to the firm, but as a cost to the 
nation . Ther efore it is not possible to co mpare the net 

benefit s of various ventures if different stances have been 

used to esti mate those benefits. 

At the Rakaia River NWCO hearing, economic information was 

presented from the individual, local, regional and national 

sta nce s. It is important to consider which stance was 
appropriate for this hearing. As a NWCO was being sought, 
rather than a LWCN, it wa s appropriate that the national 

accoun ting stance be used in the first instance. The 
individual, local and regional stances are useful to 
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determine whether individuals or regions would incur 
disproportionate cos t s from the institution of a NWCO. 

(2) The estimatio n of henefits and costs 

The methodologies available for the estimation nf non-mar~et 

values have not yet been sufficient ly tested to provide 

rPliable results. The results of analyses using such values 
~nd those relying on market pr i cing canno~ be compared with 
any degree of confidence. 

None of the analyses used made any attempt to recogni s e 

risks or uncertainties associated with thP vario1Js project s. 

For example, the benefits accruing from sa lmon ranching may 
be highly unpredictable given the risk of disea se or mark Pt 

uncertaintie s, while the returns from irrigated agriculture 
may be more predictab l e. There are methodo l og ie s available 

for the in corpora tion of risk and uncertainty within a CBA 

framework ( see Be ll, 1977; Irwin, 1978). How e ver, these are 
not widely used. 

The necessary assump ti ons within a ny economic analysis and 

the problems of obtaining accurate estimates of benefits and 

costs, mean that c le ar comparisons of projects cannot always 

be made. The results can on ly provide approximate 

compa risons and then only where s imil ar stances are taken. 
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4.4 SOCIOLOGICAL RESE AR CH 

4.4.1 Inir2Q~fti2n 

The phi l osoph y of socia l sc iPn ce i s simi l a r tn that nt t-he 

phy s i ca l sc i ences, but it-s fo c u:. i~· tr1E" behaviou r of f-1um,1n 

hei ngs . 

The primdry di t fe re nce bet ween socia l and physica l sciences 

is th~t a large borly of s ocial sc ien ce dea l s wi t h peop l e ' s 

verbal repor·ts of their behaviour, rather than dire c t 

nhservation by the re sea r cher of the behaviour it s elf. M11(h 

o f the informa t ion obtained by social s c ience i s therefore 

qua li tati ve in nature, and does not lend it se l f to 

meas urement and rep l ication. 

Ho we ver, meas ure ment an d re plica tion a re s imply the 

t ec hnique s use d by t he phy s i ca l s c i e nce s to va lid a t e th e 

i nf or ma ti o n the y pr od uce. Beca use th es e t ec hn iq ues ca nn ot 

ofte n be app li e d i n soc i a l sc ien ce, a num ber of >ve ll workerl 
a nd sop hi s t ic at ed me thod s for va lid ating qua lit a tiv e 

in for ma t io n h av e bee n de v e lo pe d (see , f o r ex am p l e , Hu ghes , 

1976 ) . Th ese in c lud e methodol og i ca l div ers it y a nd cross

val i dat i on of info rm a t io n obta i ned from di f f erent sowrces. 

4 . 4 . 2 s~~ ~e 1~~ Qf ~ 2 ~ i2l 2 9i s~ 1 R ~~ ~ ~[~b 

(1) ~ ~~ ~ ~ 8~~ 8~~ ~ !~ 8 i Y~r Qn :~ it ~ 8 ~~ r ~~ ti 2 n ~ l ~~rY~ ~ 
Thi s r ep or ted the res ult s of a surv e y of r ec r ea ti nnal use o f 

t he Rak aia ( see Bow de n, 1983 ; Sa vill e-S mith, 1983). A 

var iety of meth ods were us ed t o obta in th e res ult s, 

inc ludin g : 

(a) two su rvey s of user s , one on- s ite, one a t home; 

( b) interview s with key informant s ; 

(c ) s ite inventories; 
(d) aeri a l s urv e y count s of re c reator s ; a nd 

(e) fi s hability experiment s . 
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(2) Ib~ ~~~ ~~~l~D~ l~i ~Q§t ~~~2fi~tiQn 
A quest i o nna i re was sent to al 1 members in a n attempt to 
obta i n da ta abou t t he use of the r iv er . Members were also 
aske d f or ln t or mati on about t he a mount of money t hey sp ent 

on th e s po rt s o th a t a n economic e va lu at i on of t he Rakaia's 

va lu e as a recreationa l jet-boating resource (Ould be made . 

(3) ~ ~f f! §b~r i~~ B~~~~rfb Q!~!~!Qn l~~tiQn~l 8!Y~r ~nglf na 
~ ~ rY ~Y 

This was a n attempt to assess the r~l~ t iY~ importance of New 
Zea l and 's rivers an d s t reams to recreat ion a l a nglers. It 

was a nationa l survey, cond ucted using a samp l e of licen sed 
a ng l ers from each acc l imatisa ti o n rl i s t r i c t. . The anglPrs 
we r e a s ked t (l 1 is t t: h e r i vers t hey fi s hed a nd r a t. e tht::. 
import ance of eac h riv er t o th em on a sca l e of 1-5. 
Respo ndents were a 1 so aske d t o ass e ss the r iv e r s th Py 
li ste d on th e bas i s of qu a litie s beli e ved t o be a ttrib utPs 
of gnod r iv er fis herie s . An e valu a tion of r e s pon ses t o th e 

qu est ionnai re resulted in a li s t of fi shing riv ers of 
na ti onal imp ortan ce. 

Tw o f ea tur es of thi s surv e y, in par ti c ular, co ntribut e to 

it s use fuln ess a s a qualit ative assess me nt o f the fi s hin g 

va lu e of diff e rent riv e r s . Fi rs t , th e ass umpti ons a nd 

me thod s used to ga ther the information a r e c learly s t a t ed. 

Thi s e nabl es the reader t o assess th e va lidity of th e 
r es ult s a nd co nc lu s ion s dr awn f ro m th e m. Se con d, it was a 
na ti ona l rath er than r egi ona l s ur ve y a nd thu s s houl d pro vide 
a comp ar i so n of pr ac tic a lly a ll f i s hing river s i n New 
Zea l a nd. 

How ever, the s urvey did ha ve a number of limitation s. To 

e nable r e l a tive value s to be ass igned, the re s ult s f r om 

different rivers must he comparable. In thi s s urv ey th e 

s even fi s hery attribute s were designed to pr ovide th e ba s i s 

for comparison between different river s but, de s pit e th e 
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inclu s ion of attribute de finitions in the questionnair e , t:h e 

re s ults s howed that angler s ' interpretation s o f eac h 

a ttribute varied . Tr1us, tr1e information obtained i s u ~. eful 

only a s a general indication of th e importan ce of ea ch 

river , and not a s a dire c t co mpari s on between riv e r s. 

Other limitAt i on s or th e s urvey wer e : 

( a) Ac., on I y J d 1J l t. who ·1 e - ~;Pa s on l i c en c e - ho l de r s wer e po l 1 e d , 

th e inf orm a tion obtain e d i :. no t fully r e prt"Se nt: ot:i v e o f 

the whole angling po pul a ti o n. 

(b) .Que s ti onnair e re s pon se rat es we r e low (40 -60% de pe ndin g 

on the region). 

(c ) No dis c us s ion wa s included on the level s o f confidence 

of th e re s ults. (This ha s been in c luderl, more 

r ec e nt ·i Y, i n Regional Reports s ent to Pd Ch 

acclimatisation s ociety (Davis, FRO: per s. comm.)) 

(d) When the conclusions were drawn, Although reference wds 

made to the limitations identified previously, no 

implications of tr1e s e limitations were di sc uss ed. 

Th~ s e points illustrate the difficulties ass ociated with 

interpreting the results of much sociological resear ch, and 

the need to specify precisely what is being surveyed and the 

bounds of a particular survey design. However, s urveys are 

only one method of obtaining information and feedback on 

issues. Opinion represents another method where the public 
have an opportunity to have a say on particular matters of 

interest and/or concern. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

49 

4 .5 OPINION 

4 . 5 . 1 Introdu ction 
-------·· -~---

This s ection dis cusses i nformation presented as opinion. An 

opinion i s an express ion of be li efs, values and a ttitude s. 

A di s tinction may be mad e between repre sentative opinion a nrl 
individu a l opi ni on. Rep re sentative opinion is when J 

spo ke s per son exp resses th e col l ect iv e view of a uroup, even 

though so me individual member s ma y di sagree with the gro up 

s tatement. Converse ly, indivi dua l opi nion i s an in depende11t 

s tatement made by one person. Individual opinion can bP 

divided into : 

( 1) Personal op i ni on , where the per so n spea ks on the 

basis of in divi dual ly he ld belief s and value :. ; 
and 

(2) Expert opin ion, where the person expresses an 

opinion on a matter in either t he ir own specia li st 

field of research (i.e. expert acade mic opinion), 

or as R result of l ong s tanding experience or 

know l edge (i.e. expert exper i ential opinion). 

The expression of an individu al 1 s or group 1 s opinion i s one 

of the fe w op portuniti es for th e public to participat e in 

de c ision s regarding water resource allo cation. At pre se nt, 

there is an increased in terest in publi c part i cipation in 

r eso urce al l ocat ion. Thi s pressure for in c re ased 

part i c ipation i s based on both phi l osophica l and pr ag matic 

considerat io ns. There is a general belief th a t in 

democratic s ocieties, individuals have the right to be 

informed and co ns ulted, and to express vi ews on matter s 

whi ch affect them personally. More pragmatical ly, the 

demand for more participation ste ms from di s trust in th e 

ab ility of the decision-makers to adequa tely gauge publi c 
preferen ces . Thorn (1984) further outlines so me aspe cts of 
public parti c ipation at the Rakaia River NW CO Hearing. 
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4.5.2 ~~~!!l!:?l~.2 of Qe1.Di2n fIQ!!l the Rakai ci River NWCO ------ ---- -

~~~:Ci!19 
The participants at the HParin9 identified a range of 

na ·tural system N.nd existence valu~s. Witt·1in the diversity 

of expressed rub l i c, pr i vat e r'\ n d i n s t i t lJ t i on .:i. 1 co n c er 11, H1 f 

followin9 categor i es were iden ti fied : 

(1) ecologica l va l ues 

(2 ) braided river value s 

( 3 ) v a 1 11 e to sci enc e 

(4) aest het i c values 

(5) wild a nd scenic va lue s 

(6) amenity value 

Although these categories were often di sc ussed sepa rately by 

participants a t th e heari ng, it should be re cogni se d that 

they are closely inter-related, that is the per ce ption of 

quality of life va·1ues a re reliant on the existence of 

natural s ystems values. The 'obligation s ' of the 

participant (whether institutional, interest group, 
technical wit ness or c itizen) tended t o determine th e ranqe 

of va lu es tr1ey addressed. Institutional (i.e . governmental) 

age ncies referenced a wider range of natural system value s , 

whereas the individual c itizen appeared to be more spec ifi c 

in their area of concern. 

This illu s trates one of the co nflict s the Tribunal may hav e 

to reso lve - which information ha s the gr ea ter relevance to 

the issue in question? For example, 

fi s hing the Rakaia River all their 

a person who has be en 

life (basing their 

ex pert ise on 'personal experience') may agree that from 

observing river characteristics, such as mouth closure or 

fish passage up shallow minor braids, a specific low flow 

may have little or no effect. The person who bases th e ir 
opinion on 'academic experience', however, may argue that 

the same low flow will cause the river mouth to close or 
restrict fish passage up the channel braids. There is 
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difficulty in deciding whi ch proposition is more correct on 

th e basis of the information presented . l"he 'academi c 

expert' may be dr aw ing their information from a wider 

under s tanding of t he charJcteristics of the natural sys tem 

as a who .le, whereas Hie ' per c:. onal experience expert' may be 

presenting information that is based on site-specific 

exp 1?rie nce. H1u s, t:r1e Trib JJn a l needs to decide wheth er thP 

is s ue i s bes t addre s sed by e ith er the wider or the more 
site-spec ifi c app roach. 

4. 5.3 ~2mmfnt~ry QD !nf2 rm~t!2n Er~~~ Dt~~ ~~ QE!n!2n 
In any inquiry int o NWCO s, the Tribunal is lik ely to be 

co nfr onted by a wide va r i et y of op inion about t he values, 
uses and qualities of a particular river. Deliberation s and 

de c i s i ons will require balancing of information pre sented. 

Two co mmon elemen t s concern ing information present~j as 
opinion are conte nt an d presentation. 

~2n .t~!!.t 
Opini o n i s distinguished from other a pproache s since it i s 

an ~~ Er~ ~~ !QD of one's though ts a nd feeling s. Subje c tivity, 
therefore, i s an inherent featur e of opinion. The value s 

and ve s ted intere sts of parti c ip an t s may be refl ected in 

their presentation and ma y bia s the f ocus of their 

s ubmi ss ion. Participants shou ld make their biase s c lear and 

not attempt to present subje c tive opinion as objectiv e fact. 
However, subject ivity does not invalidate an opin i on. No 

opinion s hou ld be ent i rely disregarded , a lth ough opinion s 
expressed by a number of participants may have rnorP. weight 

than those expressed by a s ingle individual. 

~r~~~n.t~ti2n 
This c~n be s ubdivided into written submissions and oral 
pre se ntations. 
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In deliberating its decision, a Tribunal wil I undoubtably 

refer to th e written subm i ssion. Therefore, it is important 

that the Tribunal is satisfied the information contained in 

a s ubmi ss ion is accurate and that a ny Interpretation of that 

information is valid. For example, in the Rakaia River NWCO 

heRring, the PVidence of 'expert' witnesses on behalf of 

Federated Farmers was based on case - stud ie s of individual 

farmers . The evidence, however, was neither co-ord inated 

nor presented in a manner which complemented the case-study 

Format. 

Similar ly, the Wildlif e Ser vi ce did not show thP validity of 

their system which rated the Rakaia as an "outstanding'' 

wildlife habitat . What on the surface is discussed as 
scient ifi c evidence appears in fact to be the opinion of 

Wildlife Service officers. It is their interpretation of 

the invento ry. The Tribuna l s hould seek to separa t e the 

elements of opin i on fro m the discussion of sc ientifi c 

evidence. 

There are two means by whi c h the validity of inform ation 

presented as opinion ca n be assessed. Fir st, by examinin g 

its basis. For example , it may be based on lo ng experience, 

academic expert i se or strong feeling . Second, it can be 

validated by corrobora ti on, when the same or simi l ar opinion 

i s expressed by a number of participants. 
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4.6 CONCLU SION 

It has been s hown in thi s chapt e r th At the inform At ion 

presented to <'l resource-al lo ca tion hearing can be of varyi n(. 

types a nd qualities. Critical evaluati on of the validity of 

the informati on is required at the initial :.tages of 

proceedings. The Planning Tribunal or any other de c i s ion

making body must be aware of the limitations of any evidence 
presented and this cannot a lway s be left to other hParin g 
parti c ipant s tn provide. 

Although it is important to assess the quality of 

information, another import ant as pect of inform a t ion 

presented involves co mpar abi lity of si milar value s or 

results . Simply be ca use two values are exp res se d in a 

c omm on numerair~ (e.g. dollars) doe s not mean they can be 
dire ctly compared. The manner in which thP information wa s 

deriv e d, as well as the values it purports to reprP s ent, 

mu s t be care fully assessed. Valid comparisons of 
information can only be made where the validity of th e 

information is established and the information repre se nt s 
s imil a r values. 

Th e general commentary about the four major trpe s of 

information (scientific, soc iologi ca l, opinion a nd econnmi c) 

has critically examined the method s used and highlighted 

deficiencies in the information they produce. When 
assessing spec ific pieces of information, the following set 

of criteria are useful for identifying their short-comings. 

l. 

2. 

Has the objective of the investigation or analysis been 
clearly stated (e.g . a hypothesis)? 

Have the underlying assumptions been stated and are 
they justified? 
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3. Ha s a full description bPen given nf any specific 

methods used to obtain or a naly s e data? 

4. Are the methods relevant to the stated objective of the 

investigation or ana ly s i s? 

5 . ArP the conc lu sions drawn valid and relevant to the 

proble m or issue addressed? 

6 . 

7. 

What cnnfidence can be pl aced i n resu l ts or 

conc l u ~.i on :. ? That is, are error values or limits ot 

confidence stated? 

Have t.h e 

co nc lu sions 

manner? 

full implications of the r e~" ult s .and 

presented bee n discussed in an objective 

It i s essential that major resource a ll ocation de cis ions are 

made using reliable information. Where obvious gaps are 

apparent in information presented, the tribunal should 

endeavour to determine the sign ifi cance of the omission. 

Occasionally it may be necessary for the tribunal to seek 

additional advice. 

" 
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l n Chc:n>ter J, a q 11 i ct i n n pr i n (' i p 1 t~ for re~. o ·1 v i n q r ~· s n !Ir- r- r· 

al l n(atinn conflicts wa s devP l uppd whi c h p r o po s e s th a t : 

R e s o u r c- e s s h o 1J l d b e .:t l J o c a t e d s o a s t o m a >< i m i "· e 

t h e w "' I l -· b e i n q o f N • .,. \.J Z e a l C\ n d ':« ) c i f' t v o v P r t i m e . 

1 h i s q 11 i d i n q p r i n c i p l 1~ w a s t h e 11 f u r t tlf.• r d e v e l o p e cl ti v tr 1 P 

i d P n ti f i cat i o n of 0 n 11 m h Pr o f f R ct or s ·~ ~; s e n t i ri l t o th e \" f'' l l --

bei nq of New Zea l a nd s oc ie t v (n addition, re s our ( 1., 

help to ensurP the rnana<ie1r1i=~ nt cons id erat ion s that 

ma i n t P n & n c e o f w e I I - h e i n q o v e r t i me w e r <.~ d i s c u s 5 e rJ . 

In the r eso lution of resource a lloc ati on conf li cts, tw n 

procf"sse:• of a ppraisa·1 are ne cessa rv . fh e first i s thf~ 

~~sess men t o f information for its val ictitv a nd relev a nr0 . 
1 n Cr1 a pter 4, a c ommentarv was pre s e nt ed on thP, nature 0r 
i n f (>rm at i on i n trod u c e d a s e v i cl e nc r ''\ t the f<t-1 k <~ i a R i v ..-. r NW! , U 
HP. a r i n q _ From th i s co mm en tar v , i:.\ s et of c r i t t! r i <'l \·1 as 

dPveloped whirh wi 11 enable the va lidity u t s uch informa ti o n 
to be asse5sed . The second apprais~l process inv olvPs ~he 

co mparison of different use option s in terms o f t he q ui ~inq 

principle and factors described in Chap ter 3. A proc ess 

within whi ch the se two aspec t s mlaht be inteqr at~rl i s 
o 1J t l i n e d i n t r1 i s ( h a p t e r . A l th o u q r1 pr e s e n t e d .~ s a 

~;f! q11 e ntial process, in pract i ce it i s lik e lv to be rnorP. 
itP.r at ive 
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~. ::' TH f: A ~;\ 1 .. :) '._, M ~ N r n f r Mf () h' MA r 1 (1 M 

I t1 P i n i t i a 1 ~. t a q e i n t. he pro c f' c, c, i '· t. he i cl f ' n t. i f 1 •: <"1 t i o n r: t 

r~'•<l 11r10 use or, tion' .. ·1 t1 i ·; r P q u i r r-" ri c I ~,a r (1 n d ,- ,1 r i:· f u l 

rl f~ " c r i r t i n n o t t h e v a r ·j o 11 :. p r o p n c, ,=i l ~. f o r t- h P m ,; n <'l q P. m f' n -L- 1:i t· 

t . t1f' rpc,o ur·r:p i n q1JP'\ti0n . 

I ti P n f' x t " t .'\ q f' i n v () l v e :. R n A c; s c-· '; s me n t o t t h P i n r o r m 11 t i n n 

0 .,; fl i I ,;1 h l P a t> o 11 t E' <'l c h r t"· c: i"• u r r e 11 s f' o p t i o n . T h i c, A. p p r Cl i c, :-1 l 

will havP f- ~1n n.5pf~(t.c, Fir s t , thi:.· Vctliditv ot t:r1e 

i n t n rm .1 t: i o n n P ~~ d " to bf' ci c, .:;. es c; e d . r tH· c r i t Pr 1 -'l ~'1 .. r.~ c, P n h· d i ri 

Ch eifd:r.r 4 provirl e ,-, tnf·<:\ns by v;hi ( r1 it iC\ p0r, o:. it1 l e t:o 

cl ~ t P r m i n f~ w h P t h P. r a :. u f f i c i P n t r.; t ci n cl d r d o t r i q o ; 1 r w •1 ~ 

.=1 pp I i i:· d i n n ht. a i n i n q th P i r1 f 01· m J t ·j on . Th t:~ ~, l ,1 n n i n q 

·1 r i h 11 n a l , by c n n " i d e r i n q ea cti pi e c e o f e vi ct en u· i n term s of 

the c> e c r i t er i a , ca n ;1 c, s e s :. ·i t ~. qu a l i t v .:is i t1 r or ma t i o n . 

s~1 nnrl , tr1e Planninq lribun a l need :. to co ns ider tr1e 

r· e levan(e and complPt e ne s s of the se t o f inform ation . 

Information i s needed a bnut eac h use option in term s of eac h 

of the factor s co ntributinq to wPI 1- beino a nd co ns ideration s 

for the practi ce of resour ce manaqem~nt pre s ented jn Chapter 

~ However, we co ns ider the li ~ t of f actors wP nave 

pre se nt ed to be a minimum requirement . Some re s our ce 

a l I o r a t: i o n c o rlf l i c t s m a y r P q u i r e a d 1j i t i o n El l f a c t o r s t n b E' 

taken into account . 

ln this s taqe of the proress, then, the members of the 

Planninq Tribunal need to s ati s fy them se lve s as to the 

validity, relevance and comp l eteness of the se t of 

information avai ·lable to tr1em . If the vali dity or 

completeness of the information i s questionable, then the 

Planninq Tribunal s hould exercise its power to delav rnakinq 

a decision until more s atisfactory information is avai I able. 

On S<l me occasion s a trade-off mav have to be made depcndinq 
on t.he 1l!'9en cy of a deci~•ion, the ava 1·1ab ilitv of 

information, the relative import ance of the unsatisfa c tory 
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5. 3 THf CO MPA RISO N OF Rt50URCE USF OPTIONS 

lhe next taa.k is tn assess the ~if f erent use options in 

tPr ms of their abi lity to contrihutr to the we ll -beinq of 

Nrw Zea l and snc i etv. Thi s involves explicit (onsider,1t.ion 

of riow well eac h resource 1 J~>e option will pr(Jviclf' for ~Mh 

o t t h P f cl c t o r s ( n n t r i b ii t i n q t o w e I l - ti e i n q . T h c P l a n n i n 9 

·1 r i h 11 n a l a l c; n n er rl s to ,;i :. s es s how we 1 l e C't c h r !'!source use 

n pt: i n n w o u 1 rl per form i n t. er ms o f t: he co r1 s i de rat i on c, for the 

rrart:irr nf rfsn urce manaaement. fh i q staqe involve s 

ro nsirleratinn nf thP uncertainties a nd risks involverl in 

eRch use of the resource, and who is bearinq t-he risks, t-he 

'; u :d: a i n (l hi ·1 i t- y o f ea c:- h te a. o 1ir t e use , the p l an n i n q ho r i 7. n n 

involved and the overal 1 effirienrv of Rach resource use. 

One use ful 

t.n se t 1Jp 

u b vi 0 lj s ·1 y ' 

qualitativ e 

techniq11e for orderinQ thi s informati~n co uld be 

a mRtrix o f the kfnd s hown in Fiq urf 5. 1. 

much of the i nform a tion invo lv ed wil l be 

in nature. We ro ns idf'r t h j t it i s hiqhly 

irnprobAl)le t1'1 dt a ny so rt of q1rnntitative ~·c ori nq or r anki nci 

is likely to be e ither po ssi hle or meaninqful in this 

s ituar.ion . Wh at would he entered ·in each column, thereforP, 

would be a s ummary of the effects of the proposed rPsource 

use on e<-1ch of the fa c tors contri bu ti nq to wt I ·1-hei nq, .rnd 

of th e resource manaqement conside.ration5 involved in s 11 ch a 

propns~l. The matrix can then se rve two purposes: tir s tlv, 

as a checklist to ens ur e that a ll the f acto r s have heen 

co ns idered and secondly, as a means of s umm ari s ina anrl 

r omparing the information about the prop os ed re so ur ce uses. 

llowever , while it i s a useful tool, a matri .x c;:1r1 not be i'\ 

substitute for careful eva lu ation of the detai .led e viden ce. 

This step s hould provide the Planninq Tribun a l with a c le a r 

picture of the effects which different use options a r e 

likelv to have, both now and in the future. 



FIGURE 5.1: Information Matrix RESOURCE USE OPTIONS 

PROPOSAL A PROPOSAL B PROPOSAL c 
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::::> z: 
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~ w 
0:: en Traditional and cultural value f- I 
z: .....I 
0 ...... . 
u w Existence value 3 
V> 
0:: 
0 0 
f- f-
u Aesthetic auality cl: 
LL. 

Scientific value 

Distributional equity 

V> Risk and uncertainty z: 
0 

r-~ 
WZ:f-
u w cl: Planning horizon 0:: :::;::: 0:: 
:::>WW 
0 <.!:l Cl 
V> cl: ~ 
w z: V> 
0:: cl: z: Sustainabilitv ::;:a 

u 

Resource use efficiency 

- - - - - - - - - - - - - - - - - - - -
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~.4 fHf CHOICE OF RF SOURCE USf 

H1 e task of de c i di n q w hi ch i 7. tr1 e mos t pre t er 0 h I P 11 :. P o f the 

reso11rce requires the exercise of iudqement . ~nd must Give 

reqard tn hoth societa l preference~ at the time 

dE>1~i si on and re .sou rce manaqement practices th&t wi ·1 ·1 

sorietv tn ratPr for c ha nq es in it s pre feren ces 

f 11 t: u re . !his iu dqement will require the Pl anninq 

nf" tr1e 

en&ble 

i r1 the 
1· r i t-, u n fl. 1 

tn rlPcide whirh factors sho11ld be qiven more or le ss 

emp ha sis in a ny re source allocation decision . 

fhe emp hRsis accorded to eac h f actor will depend in part on 

ex i s t i n q path~ r n s of re~. o 1n- c e use . 

res n 1Jr c e use t. o a f R c t or w i I I be 

satisfactorv mean s of cn ntributinq 

The co ntribution nf a 

more im po rt ant i f other 

to th a t factor arP scarrP 

or non -existent. For exRmple, i n ~ u s it uAtion of hiqh 

unemploy ment, the ability of a resour ce use to provide \1 

siq nif ica nt n11mb er of s uitable iot> s mav be verv important. 

Si mi -l a rlv , tr1e sc ientific or existen ce value of a relativelv 

1rnmodifi ed nat1nal s ystem m«y be highly siq nificant if .:1 1 ·1 

co mpar ab l e nat1ir a l c. ystems hFlve a lready been extensively 

modified as a result o f previou s uc,e c hoi ces. 

The relativ e importa nce of the f actors will b~ different t or 

ea<h :»ituatio n, an d th e ta sk of ass iqnin q prior itie s wi I 1 

therefor e need to be undertaken for eac h new dec i s ion. Wh en 

rnnfl i (ts arise between matt ers of local, reqiona l or 

national importance, the appropriate plan ninq l eq i s l atinn 

mav qive 

priority. 
exp .li cit ly 

9uidan (e abo ut whi c r1 sta nce sr101Ald bE· 

If not, then a ll the s e :.ta nce s 

co ns idered when assessinq the effects 

option on eac h fa c tor. 

accorded 

s ho1.i"I d he 

of eac h 

lhi s staqe of the process, in s ummarv , i s for th e Planninq 

Tribunal to co nsider the s et o f co nsequences that each 

resn11rce u~e option has for soc iet a l well-beinq, 

appra i se the relative importan c e of those consequences . 

and 

It 

I 
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t rr e n d e c i d e w h i c h s e t o f c o n s e q u e n c e s w i 1 l c o n t r i b tJ t e 

tn the well-beinq of New Zealand soc iety over time . 
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~.S CONCLUDTN<i COMMENT: THE ROLF OF THI S STUD Y 

lhe decision s involved in the proces s we have rlP ~<. ribed 

demand so11nd iudqement r a th er th a n Jccurate r0 l c ul ntion . 

I h i s i s t 1'1 e r o I P. n f t he P ·1 R n n i n q Tr i b u r1 a l . HH' t:D s k <» r t-:1'1!:' 

analyc;ts Rnd proponents of the vari ous resour r e use n pti n n ~ 

i s t:n provide the Planninq rrihun a l with the hest pn ssi hl~ 

in f or mation on which to base its i1Hfq PmPnt . 

·1h e rolP which we believe our work fulfils is tn mak e 

PXpli c it the factor s whi ch mu s t be co nsidered , hoth in the 

assPss ment of information for it s validity and us etulnP ss, 

anrl in the evaluation nf re s o11rce us e option s tor their 

Ahi .lit:v to co ntril)UtP. to soc ietal we·11-beinq . t1 l t:houql'1 

these is s ues mav be addressed implicitly in decision - makinq 

at present, we cons id er that there is real value in makinq 

them explicit.. 

We helieve that if a decision process s uch a~ the one that 

we have s 11qqested wa s adopted, it would enable people to ~ee 

that consiste nt standards were beinq applied to each 

resource allocation decision. Furthermore, if the co nce rn s 

that we have discussed were qiven specific rPference hy the 

Planninq Tribunal in publishina its decisions, it would 

enable people to observe the relative sianificance accorded 

to different fa ct ors in reachinq the de c ision . The public 

would then be able to decide whether these priorities were 

acreptab le a nd whether they arcord with the direction in 

whi c h people wish to see societv evolve. Without an 

expl icit set of standards it would be difficult to be 

co ns istent 

decisions . 

across the range of 

fnconsistencv could 

resource allocation 

result in societ y 

unwittinqly foreclosinq options and limitinq the ranae of 

alternative~ available to it . We believe that if the 

guidance we have s uggested i s endorsed, it will ass ist the 

re s ource Rllocatinn process for the benefit of soc iety. 
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lhe quidan ce that we have provided i s desiqned for the 

PXi<>tinq leqislativP anti in5titut.ional tr.'\rnework . We 

believe trrnt it s application <ioes not C'O nflirt. with Rriv ot 

the Planninq Tribunal' s existinq leqal respnnsibi Ii tie s. 

However, we (:onsicter that it wo1Jld be appropriate for s uch 

quidan ce to be qive n formal recoqnition . Furthermore, it 

c,hollld be nnt17.d th ci t the ro nflirt s which the Planninq 

1ril.)L.rn.,. 1, i s c- alled upon to re solv f> arise durinq e& rli er 

s t. a q e <:; i n tt"l e r e s o u r c e c1 l l o c a t i o n p r o c e s s . W e b e l i P. v f• 

therefore, that. thP quidan ce we ~rn v e provicled s hould he 1Jc,p(j 

Rt a ll le vel s of the pl anninq and decision-makinq prore ss . 
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CHAPTtR b: SUMMAR Y 

~P s nurce us e ha s alwav s be e n a n intPqr a l pnrt of P(n nomic 

growth and development in New lPa l a nd. ln c rea s in a ro nce rn 

t o r t r1 P. c o n s e r v c1 t i o n n t r e s o 1 i r c e c. , t o q e t r1 e r \J i t h . i w i rl P 

r anqE· o t d e mand s for t he use nt ;1 va il a blr· rP ·'.o ur ces , 1'1 ,-15 

i nevitshlv c r ea ted confli ( t . 

Irie Plannin q lrih1rnal r1ae, th e rp .:, po n'". ib i lit v iH 1dt;')' t.r1P w.-1b., 1· 

A. n d ::; o i ·1 ( o n ~ P Y"v c) t i 1H1 A rt. 1 q 6 -; ;i r 1 rl t h e 1 ti 8 J. r'\ m f• n d m P. n t- t\ d . tr) 

n1 a k e de c i s i o n s when co nt l i 1- tr.. i n wa ter re s n 11 r ( e a I I o c ,-1 t i o ri 

r a nn ot he r es olved by other methorl s. 

lhis s t 11 rlv was motivated bv two prnt>lPms th;'\t h ~ vP to hP. 

addre s sed by t he Pla.nninq Tribuna l when ma kinq re s our ce 

allocation de c isions . Fir s tly, thP. quid a nc e provided t) y 

l e qi c; 1 at i on i s i n ad e <1 'Hl. t e an rl sec n n d 1 v . e v ·i de n c e ·:> up port i n q 

a range of reso ur ce us es must be evaluated and c ompared hv 
tt1F~ Tri t.)una l . 1o re sol ve thec.e problems, the RakaiR Rivf'r 

NWCO hearinq ha s been used as a fo c us for this s tudy . rwn 
obje(tives were defined: 

(1 I Tn de velop a quidinq principle that could assi s t the 

Planninq Tribunal wh en considerinq re s olution nf 

conflicts in resource a ll ocation; and, 

(21 i·o provide a commentarv that could as s ist the Plannina 

Trib 11nal in its interpretation of evidence and to make 

valid co mp ari so ns between difterent proposal s tor 
reso ur ce use. 

We re~oqnic.e that it the Planninq Tribunal is to be assisted 

in its pre s e nt role, any quidance sho uld be capable of 

implementation within the existinq leqislative fr Rmework . 

Our approach to this st udy, therefore, heaan with a review 
of the leqaJ. and institutional context within which National 
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Wat e r Conservation Order decision s a rP mAdP . We Hien 

characterised resourcP Al loc a tion co ntlict with pa r tirular 

reference to Hie Ral<aia r~iver. n·,;c, c- onfl ·ict \1/ 8. S ident i tiPd 

a c: re s 1i I ti n q from di ff P. rent or i n i or1 .:. a h o '' t t: h .-. n <:> h H' P o ~ th f' 

r ec; o1ir c e And how it SriOU] d be 1.J ~; Pcl. 

Soc i e tRl Pxpe r tatinn s for the ma11aqement of resour c Ps were 

~· x a m i n P d . T r1 e ~; e i n c 1 u d e cl P x p ti" r: t a t i o n ~" t o r t. h P. i.J a v i n w r1 i c 11 

n d e c i '' i n n i c; m a d e , R n cl e x p e c t c-1 t. i n n ~, f o r t h P. o u t c o rn 1~ o t· t h E'' 

.1. l I n r a t i o n p r o <' e ~- s . W e f o u n d t r1 e s e e x p e r t t'1 t i o n s t o t:i ~· i n 

5tRtutP s, polit i ca l clPh ri t Ps, petit1on c; , t:hP l10 <1 1 '-> 0 1· 

int~rest qroups and in s uhmic; s ions t o the Rakaia River NW! .0 

Heari nq . Our exa min ation r e vealPd a c ommon desir e to 

maximise benefit ~ acc r11inq to soc i ety throuqh re s our c P 

allocAtion, and pro vid ed the hasis f or our quirlinq prin c ipl e 

that : 

Re sn1ir ces sr1ou ld be ci. 11o cci. ted so as to rn ax imi sP Hie 

well - heinq of New Zealand soc iety over t im e . 

rhe key concept of this principle i s well -bei nq , whi c h 

enco mpa sses thP notion s of health, happin Pss a nd pr osperity. 

lo provid e a better under s tandinq of this concept, we so uqht 

to id entify fa c t or" of well-beinq, dr1~winq on le9 ·i slation 

a nd state ment s hy interest qroups. Th e fa c t 0rs we 

identified were: 

(1) Sta ndard of livinq 

(2) Emp ·1(Jvment 

(:3) Maintenance of recreational op port1Jnity 

(4) Tr aditional a nd c ultur a l vRlu es 

(5) Fxi s tence values 

( 6 ) A e st: he t i c q 1rn 1 i t y 

(7) Sc ientific value 

(8) Distributional equity 
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fn addition, there are consirleratinns t or the pr actire nt 

rec;o 1ffu~ manCt.qemPnt ... ,hi cr1 i ndi rPrt. Iv rontr-i bute to WP 1 ·1 •·· 

t1ein0. These ar1:·: 

( 1 ) r i s k a n d 1~ n c e r t a i n t v ; 
(2) planninq hori zon ; 

( .1 l "> u s ta. i n a bi l i t. v ; c:H1 d 

(4) resource use efficiency. 

W e 11 n t. e t h a t. t. h e F' I (\IHI i n q r r i b u n ,; l m 1 J -:-. t m a k P d e c ·i s i o n c, o n 

i:tH' ha 5 i s of the i n t (l r n1 ,'\ t i n n pr P sent e c:l to the in . f he 

Planninq Tribunal is presenterl with n wirl e ranqe of evidenre 

n f v a r i e d t. v p e a n <J q u a I i t y . T t nH1 <> t: d e t. e r m i n P. H1 r· 

usef11lne ss and relevance of this evidPnce to the problPm nt 

res011rrP c1l lo cat ·ion under dispute. lo ,~ssist t he p ·1 ~n ninci 

Trib un ol in tr1is task we have provided a critiq ue ot- the 

me t: h o d s ti s e d t o o b t a i n t h e e v i d e n c e p r e s e n t e ct a t t: h e R '" k a i a 

f.<i ver NWLO heari nq, and a comrnentfl.ry nn the 1ist' of- H1e se 

methorls hy the participants at t hat hearinq . For 

<: n n v en i enc e , the e v i ct e nc e was qr o up e d i n to f o 1n' m <'l i n 

categorirs; scie ntifi c research, economic analy s i s , 

socioloqical research and opinion. Examples were se lert pd 

fro m each cateqo ry for mor e detailed discussion. 

The main conclus i on drawn from the critique of scient ifi < 

evide nce is that the assumptions on which the evidence f c; 

hased must be justified and c learlv s taterl . We found that 

this require~ent wa s not al ways met in the presentation nt 

"C ientifi c evidence by pClrticipant!', at the Rakai a NWLO 

Hearinq . Ditterent assumptions or s mall r hanqe s in thP 

a o; s 1J mp ti on s can ca 11 s e mark P. ci c h a n q e ~; i n the res u I t s o t tt-1 e 

study and the conc lu s ion s drawn from t he se results. 

Wh ere econo mi c analyses are performed it is important that 

the standpoint of the a nalv ses are made clear. A weak nt'ss of 

much of the economic evidence presented at t he hearinq WA S 

that the sta nces of the ana ly ses were not exp li cit l y stated. 
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VAiid compa ri so ns hetween res11lts ot economic analyses 

cannnt he made if the s tandpoint s of the analvses rliffer . 

[c nn omi c a naly ses performed from a nationa l standpo int, 

therefore , are not directly co mparab l e with tho s e made frnm 

a req innal or l ocal sta ndpoint . 

[nfnrma t ion pre se nted in the for m of op inion s ho11ld be 

s r r 11 t: i n i ~. e d for i t s re l e v a n c e a nd v a ·1 i ci i t v . T t1 e v a I 1 d i t v n t 

opinion ca n be assessed by exarnininq it s basis or hv 

c nrrobn nd~ i nn .. 

nveral l , from the se method s ot qeneratinq intormation, J 

n11mb e r of co nclu s ion s ca n be marl e about the relev ance anrl 

validity of that in formation. They are t he fol l owinq: 

lhe nhje c tive~ of t hP research or analysis s hould 

c l ear ly be s taterl a lonq with t he rea s on s for 

c hno si nq a pa rticular me thod . 

All ass umpti o ns use d in ohtaininq information mu s t 

he made explicit. Where required, the ~ss umption s 

s h o 11 l d be t e s t e d a n d v C\ l i ct a t e d . 

A clear statement of the me thod s use d to qe nerate 

information i s needed. Thi s will e na ble An 

examination of the validity of the meth ods, and 

e ns ure that they hav e been co rrectly app lied . 

Confiden ce limits should be placed on the results 

obtained. 

On the basis of the se four point s it will be po ss ible to 

determine whether the evidence is relevant and whether the 

c on c lusion s drawn from the work are valid. 

We suq qest a process whi ch provides a means of app lyinq the 

911idin9 prin c iple and the criteria for the assess ment of 
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information 
cont' .li cts . 

five :-.t.eps: 

to the resolution of resource allocation 

This process can be summarised by the followinq 

fl) Identification of resource use op tion s. 

(2) As sess ment of information: 

( 3) 

- for validity (in terms of the criteria in 

Chapter 4 a nd Appendi ces A and D); 

- for relevance a nd co mpletenes s (with respect to 

the factors and co ns irleration s in Chapter 3). 

Ils e of Hi e information t () identify the 

co nse quence s of each resource us e option ( i n term s 

nf the factors and considerations in Chapter J ) . 

( 4) Determination of the relative s iqnifi ca nce of each 

factor in the situation under co ns ider at i on. 

( 5) .Judgement as to whi ch set of ro nseque nces wi i ·1 

contrihute mo s t to the well-beinq of New Zealand 

soc iety over time. 

We s ee a number of advantaqes i n the adoption of this 

pro cess . lt make s explicit the basis on whi ch resource 

a llocation rlecisions are made and provides for consistency 

across the range of s uch de c isions . It a l so allows for the 
reassessment of priorities, by both the public and de c i s ion 

mRkers , as societal preferences chanqe over time. It can, 

therefore, enahle the resource allocation process to be more 

responsive to society's wishes. We believe that there would 

be considerable benefit in the application of this proces s 

at all levels of the planning and decision-making pro cess . 
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APPENDIX A: THE NATURE OF SCIENTIFIC INVESTIGATION 

The purpose of scientific investigJtion is to gain a greater 

understanding of a system. The system may be natural or 
man-made. An investigation should accurately de scribe the 

nature of a system or allow predictions to be made About it s 
behaviour. In the context of the Rakaia River, 
investigation s were carr ied nut to gain a greater 
understanding of the river ecos ys tem and it s different uses. 

The information obta ined wa s used to predict the impact of 

various management regimes on the river s ystem and on in
strea m and abstractive uses . 

To know with certainty how a system will respond to a 
specific set of conditions, one must impose these conrlitions 

and observe the result. However, it is usually impractical 

to test every part of a system, thus only parts of it are 
tested and the results are assumed to be representative of 
the whole system. 

Scientific investigation involves use of a speci fie 

investigative format (Popper, 1959). On the basis of 

observations, a prediction or hypothesis is propo sed and 

then tested by means of further observations or by variou s 
experimental methods. The hypothesis is rejecte d or 
modified if any observation or experimental result is not in 
agreement with those predicted by the hypothesis. Ex cep t 
where it is very simple, a hypothesis cannot be proved 
correct. However, the greater the number of observations 
and results which agree with those predicted, the greater 
the confidence ooe can place in the hypothesis. 

In reality, scientific investigation tends not to be this 
rigorous. Instead, observation, hypothesis formulation and 
hypothesis testing occur more or less simultaneously and may 
influence each other considerably. Furthermore, there is 
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scope for the investigator' s own beliefs and expectation s to 

influence all stages of the i nvesti 9at.i on. 

Once an hypothesis has been used for some time it can become 

entrenched. Thus, when observations and results which are 
not consistent with the hypothesis are noted, t.he 
observations and results are considered anomalous, rather 

than the hypothesis being rejected. Only when there are 
sufficient anomalies is the hypothesis rejected. The more 
firmly entrenched the hypothesis, the more anomalies Are 

required before its validity become s suspect. 

~i~~ ~n9 Qbl~fii~~~ 
The aims of scientific research are broad statements of 
interest. The aim may not be attainable but provide ~ 

direction to the study, and should therefore be explicit at 

the beginning of any scientific in vestigation. The 

objectives of the study should be derived from the aim. 
They provide explicit proposals of what is to be 

accomplished by the investigation and should be capable of 

both attainment and measurement . The statement of aim[sJ 

and objectives allows the reader to check that the 
assumptions, methods and conclusions are both relevant to 

and fulfil led by the research. 

~?~~!l!E!l2D~ 
Assumptions are points taken to be true for the purpose of 
the argument or action. All scientific investigat i ons 

contain assumptions, the most common being that the part of 

the system tested 1s representative of the whole system. 
Other assumptions will depend on the nature of the 
investigation . An example from the evidence of Glova (MOWD) 
is "that the suitability of habitat for a particular species 
[of fish] can be described by measuring the water depth, 
velocity, and substrate composition of the sites occupied by 
f i Sh II. 
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should be 
framewor k 

within whi ch the scientific investigation is made, and as 

such they are not usually tested during the investigation. 
It is important, therefore, that the assumptions used in an 

investigation are consistent with what is already known 
about the system and with the methods and techniques 11sed in 
the investigation. The assumptions behind all sc ientifi c 

work s hould be que s tioned and, if ne cessar y, te sted, to 
ensure that they are reasonable. Without this, the value of 
scientific work i s limited . 

A clear statement of the assumptions used allows readers of 
scientific work to determine whether they agree with tho se 

assumptions, and whether the re s ults are internally 
co nsistent; that is, they are reasonable in light of the 
assumptions made, regardless of whether the assumptions are 
valid. 

~~ibQ12 

The methods used in an inve stig ation must be appropriate for 

the · type of results required, and mu s t be clearly explained . 
Inappropriate methods may give re su lts which, although 
technically correct, are misleading in that the method ha s 

not tested the hypothesis. For example, when calculating 
the degree of farmer acceptance of irrigation, it would be 
inappropriate to use a method based on farmers' profits if, 
in reality, farmer acceptance was related only to the 
farmers' perception of risk avoidance, and not to profits. 

In the same way that assumptions must be clearly stated, the 
methods used in an investigation must be clearly explained. 

This allows the reader to determine whether the methods used 

are appropriate and allows meaningful comparisons to be made 
with other scientific work. Careful description of methods 
facilitates further analysis of the results by the reader 
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and should allow the work to be repeated. 

~f~~I~fY Qf g~~~lt~ 
The objective of all investigation is to produce results 

from which conclusions can be drawn and predictions made. 
Results are never completely precise and it is necessary to 
describe the level of accuracy or the magnitude of possible 
error involved. Thi$ is usually done by statistical 
analysis, which requires that investigations be designed and 
conducted in accordance with principles of experimental 
design (Steel and Torrie, 1980). 

The accuracy of results is expressed in the form of the 
result plus or minus the associated error. This describes 
the range of values in which the result will probably be 
found. For example, a result of 150 plus or minus 10 with a 
95% probability, means that there is a 95% chance of the 
correct value lying between 140 and 160. 

Sensitivity analysis is another technique used to determine 
the accuracy of results. It assesses the effect on the 
system, or part of the system, of a change in one variable. 
Thus the variables to which the system is most sensitive can 
be identified. 

~QDf l~~iQD~ in ~f i~Diif if !nY~~ti9~ii2D2 
It is important, when drawing conclusions from a scientific 
investigation, that all the results of the investigation are 
taken into account. A conclusion drawn from only selected 
results may give a misleading view of the system under 
consideration. Furthermore, conclusions must be relevant to 
the purpose of the investigation. 

When research conclusions are quoted to support a particular 
viewpoint, it is important that they are used in the context 
of the original research. Conclusions can only be 
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considered valid in the context of the system within whi ch 

they were derived, and under assumptions made about th at 

system. If they are use d under another set of assumptions, 

or in another system, then thi s mu s t be clearly s tated. 
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APPENDIX B: A CRI TI CAL EXAMINATION OF SCIENTI FIC EVIDENCE 

The two methods developPd by Mo sle y (1 982) to relate minim11m 

depth s to river di sc ha rges are important in the context nf 

the Rakaia River investigation. All participants at the 

NWCO hearing who requested minimum river di sc harge s used 

the se methods to predict required total river discharge for 

various minimum passage depths. This paper ha s been 

crit ically examined to illustrate so me of thP feature s of 
sc ientific investigation. 

The fir st method involved the development (l f two 
relationships; the minimum passage depth on any riffle at a 

given discharge (equation 1), and the proportion of totAl 

discharge carried by the main channel (QmlGt) at a given 

discharge (equation 2). By combining the equations for the 

two relationships, the minimum pa~sage depth in the main 

channel of a river was established for any total dis c harg e 
(equation 3). 

In Method 1, data is interpreted on the basi s of two 

assumptions. The first is that "there is no reason to 

s uppose that the riffles on the [different] rivers do not 

conform to the same relationship". ·This assumption appear s 

ju s tified for the data set presented in Figure 3 (Mosley, 

1982) as the points for the three rivers (Ashley, Hurunui 

and Rakaia) fall within the 95% confidence interval around a 

single regression equation. Equation 1 is derived from the 

lower envelope of this data set and is used to repre se nt 
minimum depths at different flows. 

The second assumption is used to determine the relationship 

between OmlOt and total discharge (equation 2). Mosley 

assumes that the rivers have the same characteristics and 
that combining data from different rivers is warranted 
(Figure 1). 



84 

... ... 
.j 

<I> 1-0 .... ...... r 0 0 v 
Ol ...... ... 

~ 0 

L- ... 
... ... '\. 0.'7"7 

0 

0 • 0 
.c-

• •V' • .. u <I> 

... : v. 
I/) c 

8 v : "~ 
·- c 

.,13 •• : 
Oo 0-5 

:.. 
.L: c;u 

0 :v 
-c .. o ._ 
f- 0 

c;::?: 
5£ 02 
tu 
0 <I> 
ci ·L: 
0 L-
L- 0 

a._ u 

0·1 10 1000 

Total Discharge (m 3s -1 l 

Figure 1: Relationship between the proportion of tot a l 
di sc harge carried by th e main channel Qm/Q1 and 
total discharge Q1 for the Ashley ( .& ) , 

H u qrn u i ( • , ) , 0 ha u . ( O) , a n d R a k a i a ( v, . me a s u red · _• , 
estimated from aerial photographs) rivers. 1h e 
s olid line is the lower e nvelope with the equation 
Qm!Q1=0.fl5Q1-o.2 (From Mo s ley, 1982). 

However, in a second paper (Mosley (1983), he presents the 

sa me data set (with the exce ption of a few low QmlGt va lue s ) 

and co ncludes that combining data 

develop a flow relationship is 

discussion of this data, he states 

from different. rivers 

inappropr iate. In 

the following: 

t 0 

hi s 

"The re is a weak tendency for the proportion of flow in 

the largest channel to decline as total flow increase s 

(Figure 24), but this may be because the data are drawn 

from several rivers, each covering different flow 

range. ~g~inL !b~ ~~~t!~r i~ ~Q gr~!! that the 

r~l~!iQn~b!E b~~ littl~ e~~~!f!iY~ Y~l~~-" 
(Our emphasis) 

Although the relationship referred to in the 1983 paper i s a 

regression rather than a lower envelope equation, we believe 

that the conclusion drawn from the data in the 1983 paper is 

co rrect. The conse quence of this conclusion is that the 

relations hip between QmlGt and total discharge developed by 

Mo s ley (1982) does not hold. Therefore equation 2 s hou ld 

not be used in the derivation of a relationship to predict 

the discharge required to maintain a specified minimum 
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passage depth in Canterbury rivers (equation 3). We believe 

that a more conservative assumption on which to base the 

second relationship is justified. This assumption should 

deal with data from each river separately, and since the 

major use of Mosley's work has been by participants In the 

Rakaia NWCO hearing, we have chosen to reinterpret only the 
Rakaia River data set. 

There are two options for the new assumption. The first is 

to draw a lower envelope for the Rakaia River data alnne. 

Con s idering the variability of data for GmlGt at any given 

discharge, too few data point s Rre available over too narrow 

a range in river di sc harges to provide a reliable lower 

envelope. Therefore we will not use this assumption. The 

second option is to assume a single minimum value for Om/Gt 

for the Rakaia River. This means that OmlOt is assumed not 

to a l ter with changing total d i scharge over the range of 
discharges 

relationship 

valid, then 

prese nted . Accepting that a predictive 

based on data from different rivers is not 
for the Rakaia River data set the assumption 

that Qm!Qt is constant, is justified. 

The derivation of Mosley's equation 3 has been reworked 

using the assumption that GmlGt = 0.25, the minimum depth 

value for the Rakaia Rive r (Mosley, 1982). 

equation 1 

2 

2' 

3' 

4 

4' 

Figure 2 shows 

depth and total 

It can be seen 
assumption used 

Dmin = 0.092 q0.34 

OmlOt = o. 65 Ot-o. 2 

GmlOt = 0.25 Gt 

Dm i n = o.os? qto. 34 

Dm i n = o. 14 Gt0.16 

Dmin = 0.53 q0.39 

the relationship between minimum passage 

river discharge using equations 3 dnd 3 1
• 

from Figure 2 that changing the underlying 
in deriving the relationship alters 
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predictions of minimum passage depths using Method 1. A 

compar i son of results from equations 3 and 3 1 is given in 

Table 1 . While in hydrologi ca l term s a difference of 9.4 

m3.s-1 (for 0.25 m depth) i s not large, it was sign ifi cant 

in the contex t of the Rakaia River NWCO Hearin g. 
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Predicted total discharges for Rakaia River using 
equations 3 and 3 1 

Minimum Total Discharge (m3. s-1) 
Required Depth Equation 3 Equation 3 1 

4 .5 8.9 

49.8 60.4 

67.8 77.2 

0. 12 

0.23 

0.25 

0.30 133 .0 132.0 

The seco nd method developed by Mo s ley (1982), to relate 

total river discharge to minimum passage depths, was based 
on field mea sure ment s of minimum riffle depths in the main 

channel of the Ashley, Hurunui and Rakaia Rivers. Minimum 

riffle depths were plotted against total river discharg es 

and a lower envelope line was fitted to the data set to 

derive equation 4. This method depends on Mosley 1 s fir st 

assumption (that "there is no reason to suppose that the 

riffles on the [different] rivers do not conform to the same 

relationship".) In the context of Method 1, this assumption 

appeared justified for the reasons stated above. When 

applied in the context of Method 2, however, there are two 
reasons why this a~sumption is unjustified. 

First, in his 1983 paper, Mosley invalidates the assumption. 

He examined "the effects of changing discharge upon channel 

characteristics that are of relevance to environmental 
impact 

chosen 
investigations 11

• Data was collected "at randomly 

the Ashley, 

concluded the 

cross-sections in braided reaches of 
Hurunui, Rakaia and Ahuriri Rivers. 11 He 
following from his 1983 research: 

"Al though general qualitative relationships exist 
between discharge and 

variability is so great 

little predictive value. 
quantitative prediction 

channel characteristics, 

that the relationships have 

Scientifically defensible, 
of the impact of discharge 
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change on the fcological ly s i gnifi ca nt as pe cts of a 

given braided riv er ca nn ot be made using: 

(a) re l at i onships of the regime equation type; 

(b) ext rapol at ion of knowl edge from anot her r i ver havin g 

dis charge s in th e ra nge f or whi ch prediction is 

reqqi red; or 

(c) extrapo l ation of trend s in the target r iv er me asured at 

disc harge s other than tho se for which pred i c tion is 
reqLii red. 11 
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Total Discharge ( m3 sec-1 I 

Relationship between observed minimum passaqe 
depth Dmin Rnd discharge 01 for se lected reac h ~s 
of the Ashley (.A.)L Hurunui (•) and Rakaia { \l) 
Rivers. The s olid line i s equation 4, the 
~nve!ope .. c urve fi~ted.to t~e.data pojnts _for th e 
uhree r1ver s. E4uat1on 4 1s the 11n e titted to 
the Rakaia data alone. 

Seco nd, the 

reasona ble 
ass umption doe s not appear to us to provide a 

ba s i s fo r interpreting the data set presented i n 

Figure 3. We believe a more reasonable interpr e tation of 

Mo s ley' s 1982 data set can be obtained by treating the three 

rivers as discrete systems. In Figure 3, best-fit lin es 

have been drawn (by eye) for ea ch of the three data sets. 

The effect of changing this assumption is to markedly a lter 

the river di sc harges predicted us ing Method 2. Tabl e 2 
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shows predictions for the three rivers of the discharges 

required to give a minimum passage depth of 0.25 rn (an 

approximate minimum depth for fish and boats). Discharges 

shown in column one are based on Mosley's assumption an~ 

were calculated using the lower envelope of the co mbined 

data (equation 4 in Mosley, 1982). The second column shows 

discharges ca l culated from the individual best-fit l Ines. 

TABLE 2: Predicted total discharges to give minimum pa ss age 

depth of 0.25 m. 

River Predicted Total Discharge (m3.s-l) 

A ~.h l ey 

Hurunui 

Rakaia 

Using Combined Lower 
Envelope 

37.5 

37 .5 

37.5 

a: approximate only 

Usinq Individu <:.1 1 
Best - Fit Line sa 

4.2 

20.0 

5 3. () 

The predictions based nn the individual best-fit lines for 

the Ashley and Hurunui Rivers are 'int erpo lati ons', and are 

from 'same-river' data. They are therefore consistent with 

M6s ley' s (1983) conc lu s ion s (quoted above) and therefore 

have greater predictive capabi litie s than Mo s ley' s original 

interpretation (equation 4·) . However, it is impo rtant to 

note that the smal l number of data points for each river 

mean that the predictions are only approximate . 

Predictions based on the Rakaia data set are l ess reliable 

s ince a data base co mpri s ing two points is completely 

Inadequate for predi c tive purposes. Furthermore, Mosley's 

(198 3 ) co nclu s ion (as above) implies that predictions ~annot 

be made outside of the data range (65-110 rn 3 . s-1). Bearing 

these limitations in mind, we calculated the equation 
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(equation 4 1
) of the bes t - fit lin e for the Rakaia River 

data poin t s, and used it t o predic t the t ota l discharge 

re qui red for variou s minimum 

pred i ct ions are s hown in Tabl e 3 

passage dep th s. Th es P 

together with pred i ct i ons 

calcu l ated from Mosley' s combined river dat a l ower e 11v Plop~ 

equation (equa tion 4). 

We 
are 

do not s ugge s t that the predictions in Table s 2 and 

correct, but rather present t hem to illu s trate 

r~ 

~· 

th e 

effect of reasonab l e changes to the assumptions underlying 

thi s sc ientific inve s tigation. 

TABLE 3 : Predicted total di sc harges for Rakaia River using 

Equations 4 and 4 1 

Required Dep th 

0. 1 2 

0.23 

0.25 

0.30 

Equation 4 

Dmin = 0.14 Qt0.16 

Mini mum Total Di sc r1arge { m3. s- 1) 

Eq uation 4 

0 . 4 

22.3 

37.5 

117. ] 

Equation 4' 

Equation 4 1 

8. 1 

42. 8 

53.n 

84. fi 

Dmin = 0.53 Ql).39 

It has bee n shown here that the predicted total discharges 

are highly dependent on the assumptions used in interpreting 

the data. The as s umption that riffles in different river s 

behave the sa me (Mosley, 1982) has been questioned both by 

the a naly s is presented here, and we believe, by Mo s ley i n 

hi s 1983 paper. Therefore results obtained by any metr1od 

employing this assumption, s uch as Method 2 above, are not 

sc ientifically defensible. These methods ought not to be 
use d for predicting the total river discharges required for 

minimum passage depths. 
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The major conclusion emerging from this analysis is that 
there are, at present, no ~dequate data for the Rakaia River 

from which relations hip s between river discharge and minimum 

passage depth can be determined with an y specified level of 

confide nce. Wat er allocation decisions based on predictions 

from such re l at i onsh ip s involve consid erable risk unless 

they are based up on th e high est va lue of th e range of 

predicted flo ws. 



M 
m 

s.... 
Q.J 
> 
~ 

ro 
ro 

..::£ 
ro 
~ 

Q.J ...--.. 
..s::: c::a 
.µ 

>< s:: .,... 
. ,... " s:: 
...--.. Q.J 
N CL 
co CL 
0) ro 
..-i 
.......... ..s;;;: 

.µ 
>,·r-
Q.J 3 
.-
Ul" 
0 ro 

::E: Q.J 
s.... 

E 
0 Q.J 
s.... ...Cl 
4-

0 
Q.J .µ 
u .......... 
c.: 
Q.J en 

" s:: 
•r- •r-
> s.... 
Q.J ro 

Q.J 
4- ..s::: 
0 

C> 
Q.J u 
Ul 3: 
::::>Z 

u 

>< ........ 
Cl 
z 
w 
CL 
CL 
c::t: 

- -

M.W.D. 

N.C .C.B. 

F .R.D . 

USE OF METHOD 1 
(equation 3)A 

Accepted method 

USE OF METHOD 2 
(equation 4) 6 

Accepted method 

Averaged results from two methods for minimum depth of 0.25 m 
(68 m3s-1 and 38 m3s-l), resulting in a predicted discharge 
of 53 m3s- 1 • 

Accepted method Accepted method 
Used predictions of discharge from both methods for 0.25 m 

as one input to final discharge recommendation . 

Accepted method 
Used 0.25 m depth, predicted 
68 m3s- 1 minimum discharge as that 

necessary to maintain fish passage 
for salmon. 

Ignored method 

No explanation given 

Salmon Anglers Accepted method Ignored method 
Association 

Jetboat 

Used prediction of 68 m3s - 1 (0.25 m 

depth) to fonn basis of minimum dis
charge requirement for migrating 
salmon. 

Accepted method 

No explanation given 

Ignored method 

Used equation to detennine predicted No explanation given 

minimum discharge for 0.30 m depth. 
Calculated minimum discharge 
incorrectly to be 125 m3s- 1, 
actually 133 m3s-1 . 

METHOD OF ACCOUNTING FOR 
GROUNDWATER AND UNDERFLOW 

Subtracted 20 m3s-1 from prediction derived from 

equation 1 and 2 to determine minimum flow that 
could be expected at Great Island area (Locality 

expected to have greatest water loss in the river) . 

Added estimated groundwater and underflow loss to 
results of method 1 and 2 . 

Did not incorporate . 
Assumed incorrectly that method gave predictions 
for discharges at the gorge . 

Added maximum estimates of loss given by N.C.C.B. 
Resource Survey (Vol 2) to prediction given by 
method 1 (i.e. 68 + 13 + 25 m3s-l). 

Did not incorporate into minimum total discharge 

calculations. 

A Total discharges derived from equation 3 are predictions of discharge at study sites (P. Mosley pers. comm.) 
B Total discharges derived from equation 4 are predictions of gorge discharges (P. Mosley pers. comm . ) 

UNDERLYING ASSUMPTIONS 
OF METHOD 1 AND 2 

Not questioned 

Not questioned 

Not questioned 

Not questioned 

Not questioned 

- - - - - - - - - - - - - - - - - -
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APPENDIX 0: THEORY OF THE ECONOMIC METHODOLOGIE S 

~~~g~.t!ng 

A budgeting exercise endeavours to quantify the cos ts and 

benefit s of A particular propnsal t o an individual or a firm 

nver a fixed period, usually one year All (Osts and 

benefits are expressed in dollars of the day. The net 

result will be an indir atio n of profitability to th at 

individual or firm and ca nnot be viewed in terms of bPnefit 

to the nation. Therefore a budgeting exerc i se does not, and 

i s not intended to, account for the distribution of 

commoditie s among groups in s ocie ty. 

f'.h.!l.tiEl! ~r2 

A rn u 1 t i p l i e r i s d e s c r i b e d i n H u b b a r d a n d ~ r ow n ( 1 9 7 9 ) a s '' a 

mea s ure of the total impact on an economy generated by an 

initial expenditure inje ct ion". The rationale for thi s i s 

that an indu s try, into whi c h the capi t al inje c tion i s made, 

has s trong linkage s with the regional and national economic s 

via the goods and services it demands and produr.es. 

Hubba r d and Brown s tate that successive rounds of ou tput , 

in c ome and emp loyment creAted by the indire c t and induced 

effects can be mea s ured using output, in come and employment 

nwltip l ier s . The size of these multiplier s, and hence the 

s econdary effects, i s determined by 'l eaka ges' fr om th P 

economy through savings, taxes and imports. The greater 

the se leakage s , the smaller the multiplier effec t s 1,.1ill be. 
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Gen e r a lly, when multiplie~- s a r e us ed, t.he f o ll owin g 

ass 11m ption s a re made: 

Multiplier s may bP con s tructed using lo cal, 

r e gional, national or world data ba s es. It i s 

i rn po r t a n t t h a t t h e mu l t i p l i e r u s e d h a s b e e n c o n s t r tJ c t e d 

from the appropriate data base, i.e., if the i ndi r e c t 

e ffe c t s on the regional economy are being e s timated, 
then region a l input/output table s s hould be used. If, 

for example, national input/output tables are us ed, it 

is ass umed t.hat the r Pginn a l eco nomy i s a miniature of 

th e nati onal econom y. 

All s e c tor s in th e economy are as sumed to be fully 

utili s ing their equipment and re so urc es . 

Any addition a l r es our ce s us ed by lo c al firm s to meet. 

local demands have ~ zero opportunity cost. 

Changes in out.put do not alter the structure of th e 

economy. 

There are s ome 1 i mi tat i on s i n the 1J s e o f mu l t i pl i er s : 

The data required to obtain multipliers is extensive 

and detailed. As such it is published years in arrear s 

and as Hie multiplier analysis relates only to a s ingle 

year, discrepancies may occur. 

It i s not po s sible to estimate the time horizon over 

which the multiplier effects will operate . This has 

implications for both planning and development.. 

Multipliers are more likely to be over-stated than 

under-stated. In the absence of a detailed analysis, 

an employment multiplier is often averaged at 2.0 
(meaning that for every job created in the agriculture 

or construction sector, one further job is created in 

the associated service or processing industries). 
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The use of multipliers can lead to approximations of 

employment and regional econo mic effects, but it must be 

remembered that these are only estimates and as such are 

indi cat ive of the probable order of magnitude of development 

impacts. They provide no information on the ~istrf bution of 
development impa c ts. 

~2~iL~~D~fii ~~~l~~i~ 
Cost/Benefit analysis (CBA) i s an analytical tool used to 
determine the economic efficiency of a proposal from a 

national stance. The methodology compares thf present day 

value of future benefits and costs generated over the 1 ife 

of a project. The re sults, in the form of a net present 

value and an internal rate of return, allow ready co mparison 

with results of other CBAs. The methodology can also allow 
the inclusion of shadow weights on cost or benefit streams 

to reflect specific policy decisions. An example of 

weighting is the extra value attached to foreign exchange 
transactions. 

Government projects are evaluated by CBA. This is done for 
two main reasons. First, the methodology se rv es as a means 

of rationing scarce government funds. In New Zealand this 

is achieved by a requirement for a 101 internal rate of 

return on public sector investment. The second reason is 
that CBA offers a means of ranking projects, by comparing 

their internal rates of return and net present values. 

CBA can be seen to have several limitations: 

(1) It does not provide any information on the 

distribution of benefits and cos ts among groups in 

society. The implications for the welfare of 

different groups in the population must be 
described in a separate exercise and placed before 

the decision-maker, alongside the results of a 
CBA. 



98 

{ 2 ) 

( 3) 

It can accommodate non - m ar~et values where these 

have been expressed quantitatively. In some 

instances, soc ial values c an be approximated in 

mopetary terms by inferring what consumers would 

be willing to pay for the produ~t or ser vi ce!. In 

thi s way, the Agri cu ltural Economics Research Unit 

at Lincoln Co llege gave imputed valuation s to 

re c reation values by using travel cost as a proxy 

and also by using the con tingent valuation method . 

The wide discrepanc y in the result s obtained 

s uggest that the s e methods have not been 

suff ici ent ly well developed to provide accurate 

results {Kerr, 1984, pers. com m.) . Therefore, ft 

may be questioned whether it is appropriate to 

in c lude s uch figures in a CBA. It may be argued 

that all valuations in a CBA have a degree of 

Lrncertai nty. Ho1Hever, in most cases reco9ni sed 

market valuations appear to be more reliable than 

the imputed valuations for natural values and 

recreation. Therefore, it may be appropriate not 

to include non-market priced values within a CBA 

framework, but rather to ex press them separately 

in 'Hritten form as opportunitie s foregone. 

As there is no recognised means of determining a 

social rate of time preference for use as a 

discount rate, project analysts have used the 

opportunity cost of capital in the private sector 

as a proxy. However, there is disagreement about 

the validity of this approach . In particular, 

there is the belief that inadequate provision i s 

made for the interests of future generations, as 

the relatively high discount rate suggested by the 

opportunity cost of capital favourR benefits in 

1 Alternative values are consumer surplus and consumer's 

willingness to accept compensation. 
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and 

and 

Wheth er provision i s made for the interests of future 

generations within the CBA framework by adjustments to the 

discount rate, or whether this is s ue is dealt with within 

the wider decision-making framework, is not the central 

issue. What is important is that future intere s t s be 
addressed explicitly. 
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APPENDIX E: PARTICIPANTS' EVIDENCE AT THE RAKAIA RIVER NW CO 
HEARING EXAMINEn IN THIS REPORT 

The review of the ev id ence pre se nted to the Rakaia River 
Nation a l Water Conser vation Orrler He aring focussed on the 

fol l owing participants and their respective witne sses: 

Canterbury Chambe r of Co mmer ce 

Canterbury United Council 

Com mi ssion for the Environment 
Environmental Defence So(iety 

Federated Farmers of New Zea land Inc . 
Malvern founty Cou ncil 

Ministry of Agriculture and Fisheries 

- Fisheries Research Division 

- Agri cu ltural Research Divi s ion 
- Economics Division 

Mini stry of Energy 

- Electricity Division 

Department of Internal Affair s 
- Wildlife Division 

Ministry of Works and Development 
New Zealand Acclimatisation Soc ietie s 
New Zealand Jet Boat Asso ciat ion 

New Zealand Salmon Angler s' Asosociation 

North Canterbury Catchment Board 
Rakaia River Association 

Royal Forest and Bird Protection Society 
- Canterbury Branch 
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ABBREVIATION S 

Cost Benefit Analy s is 

Fisherie s Research Division, Mini s try of 

Agri c ulture and Fi s heri es 

Grn5s Domestic Product 

Lower Rakaia I rrigati o n Sc heme 

Local Water Conservation Noti ce 

Mini s try of Agriculture and Fi s heri es 

Ministry of Work s anci Development 

North (a nterbury Catchment Board and 

Regional Water Board 

National Water and So il Conservation 
Authority 

National Water Conservation Order 



Internal rate of return: 

Leakages: 

Net present value: 

Numeraire: 

Opportunit y cost: 

Plateau yields: 
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GLOSSARY 

ThP interest rate by whi ch th e 

benefit and cost streams would 

need to be discounted to produ ce 

a zero net present value. 

Flows of goods, service s or 

money beyond the boundaries of 

the economy under con s iderati on, 

e.g . regional or nati o na l 

economics. 

The net value of future be ne fit 

and cost streams discounted by 
the cho sen discount rate to 

present day values. 

A commodity by which all other 

com moditie s can be valuerl, a s a 

benchmark or a yardstick, e.g. 
dollars. 

The return that might might be 

expected from the next best 

alternative use of the resource 

in question. 

These reprfsent th e maximum 

potential yield of a given crop 

when one agricultural input, 
e.g. water, ceases to be 

limiting in any way. The 

assumption that all other inputs 

wi 11 be managed as carefu lly a s 
possible is central to the 

notion of plateau yield. 
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S ~1 adow wei9hts: 

Socia l rate of time 

preference: 

These are weight s attached to 

cos t s and benefits i n an 

analysis t o reflect mor e <: le <.1rly 

the soc i e tal value pl aced on a 

go od policy or t (J reflect 

government policy. 

Thi s expressPs the valu e s ociety 

pla ces o n future cos ts a nd 

benefits. 
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