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ABSTRACT 

An examination of information management in New Zealand's 

coastal zone was carried out. Th examination focussed on 

information relating to coastal processes and dynamics. It 

was recognised that decision makers require information on 

coastal processes and dynamics to make competent decisions 

about future developments in the coastal zone. 

The examination involved identifying the existing information 

management framework. From this examination a number of 

inade quac ies were found that related to; the funding 

structure, research and survey structure, mandates, and 

information transfer. 

A model framework was developed from the 

outlined the fundamental requirements 

literature which 

of information 

management. 

was examined 

examination, 

information 

The ex ing information management framework 

From this 

existing 

in ght of this model framework. 

two general problems with the 

management framework were identi ed; the 

information management framework is not clearly de ned, and 

there is no central information managament agency_ 

The general conclusion drawn from the examination was that 

information management in coastal zone management is 

inadequate. This inadequacy has several serious implications 

for future coastal zone management. 

A number of options were developed to address information 

management. These options 

incremental adjustments, and 

implications of each 

policy are discussed 

disadvantages. 

option 

along 

were; do nothing, specific and 

comprehensi ve 

for coastal 

with their 

review. The 

zone management 

advantages and 
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CHAPTER ONE 

INTRODUCTION 

1.1 INTRODUCTION 

The junction between the land and sea is the coastal zone. 

It represents a complex association between three major 

interdependent habitats; terrestrial, intertidal, and 

marine. As a result of this association the coastal zone is 

rich in resources and is a site of much human activity. 

The coastal zone is a finite resource. Increasing human 

activity puts it under pressure. Many activities have a high 

level of interference with the physical and biological 

processes. As a result, there is potential for activities to 

radically alter theenv ironment and have serious implications 

for other users. 

The range of coastal zone 

incompatibility with each other 

activities and their 

results in the need for 

control or regulation. The present structure of coastal zone 

management in New Zealand, appears however, to be inadequate 

to deal with many of the issues and problems that arise. 

Over the last 15 years many of the inadequacies in present 

New Zealand coastal zone management have been identified and 

discussed in the literature. Two broad areas identified are 

administration requirements and technical requirements. 

These inadequacies will be discussed in detail in chapter 

two. 

This research project will investigate one area of the 

technical requirements of management, that is, information. 

This investigation will involve looking at both the technical 

as ts information management and the administrative 
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framework as as it relates to information management. 

The purpose of concentrating on information evolved from two 

reasons. 

First, most 

literature 

discussion 

relates to 

of management 

broad policy 

problems in the 

and 

adm~nistration. Generally there appears to 

understanding of the present administrative 

mechanisms of 

be a good 

situation and 

necessary changes. Identification of the technical 

requirements for management has however, been minimal. There 

still a lack of understanding about the function and 

character of the technical requirements for coastal zone 

management. The technical requirements require further 

investigation to acknowledge their role and necessity in 

coastal zone management. Because of time limitations, this 

research project was limited to one area of the technical 

requirements, information. Information was chosen because it 

is seen to be one of the crucial technical requirements, and 

one that is inadequate in the present coastal zone management 

structure. 

The second reason for focusing on information is because 

there are at present moves to alter some aspects of coastal 

zone management in New Zealand. The setting up of the 

Coastal Coordination Steering Committee at the 1984 Coastal 

Zone Management Seminar is one such move. 

brief is 'the consideration of the 

This committee's 

development and 

improvement of existing and intended coastal management 

systems; preparation of draft national policy; and 

investigation of options availab to better coordinate 

linkage problems arising from the interface between key 

statutes and also between administrative authorities' 

(Cornforth, 19~4). The proposed rearrangement of 

environmental management in New Zealand may also result in 

changes to the present structure of coastal zone management. 
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These moves provide an ideal climate in which the results 

this study can play a valuable role. That is, to provide 

those people concerned with changing the management structure 

with a clear picture on the present character and process of 

information use in coastal zone management. 

1.2 PROBLEM STATEMENT AND S'rUDY OBJECTIVES 

The problem statement on which this research project is based 

is: 

Present management of the coastal zone does not 

appear to have sufficient information or 

understanding of the natural processes operating in 

the coastal zone. This lack of information creates 

risks and uncertainty in decisions about future 

developments or uses in the coastal zone. 

The objectives of this research project are as follows: 

To identify and clar ify the nature of present 

information management for coastal zone management in 

New Zealand; 

To identify the inadequacies of the existing information 

management system; 

To discuss the implications for coastal zone management 

of the existing information management system; 

To discuss the implications for policy of the findings 

of this report. 
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1.3 STUDY OUTLINE AND METHOD 

The study addresses the above objectives in the following 

manner. 

Chapter 2 puts informatiopn management in perspective. From 

the literature, general problems in the coast are outlined. 

The causes of these problems are identified and discussed to 

provide background on the nature of the coastal zone system. 

Discussion concentrates on information management to provide 

the focus for this report. A question raised from chapter 2 

is, why is there an apparent conflict between the need for 

but lack of information. The remainder of the report 

addresses the problem of information in the coastal zone. To 

address this problem the report focuses on two aspects of the 

problem, that is, information and coastal zone management. 

First, information is considered. A model framework for 

information management is identified. The model is intended 

to be applicable to coastal zone management. The model 

amework for information management is outlined in chapter 3 

and important principles of information management are 

identified. These principles are incorporated into a model 

that outlines six elements of the information management 

process. These six elements are information; source, 

analysis, storage, dissemination, use, and feedback. The 

model is used as a basis to compare the existing information 

management framework. 

Second, the existing framework for information in coastal 

zone management is considered. The nature of information 

management within New Zealand's coastal zone management is 

investigated. From this investigation inadequacies in 

information management are drawn. 
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The nature of information management in New Zealand is 

identified in Chapters 4 and 5. Chapter 4 identifies the 

main management institutions involved in coastal zone 

management and their principal statutory responsibilities. 

The management agencies that have responsibility for 

collecting, analysing and disseminating information are 

outlined and from this discussion a number of potential 

problems in the information management system are identified. 

Chapter 5 is a survey of the coastal zone management agencies 

in South Canterbury. The survey identifies the perceptions 

the various management agencies have of information in 

coastal zone management. Areas investigated include; the 

need for information, the responsibilities for providing 

information, and the problems in the information management 

structure. Chapter 5 concludes by identifying a number of 

problems and issues with information management in the South 

Canterbury region. 

Chapters 3, 4, and 5 examine the various aspects of the 

problem of information in coastal zone management. Together, 

the three chapters provide information on which to draw 

several conclusions on the existing information management 

framework. Chapter 6 is a synthesis of the previous three 

chapters. 

Chapter 6 provides an outline of possible consequences from 

the interaction of the problems identified in information 

management. The chapter concludes by discussing means of 

addressing these problems. The importance of looking at 

information management as a system is emphasised. 

Chapter 7 identifies three general options for addressing the 

problems identified in this report. The three options are 

presented and discussed to provide an analysis of advantages 

and disadvantages of each. 
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CHAPTER 2 

THE PROBLEM IN PERSPECTIVE 

2.1 INTRODUCTION 

New Zealand's coastal zone serves an intensive complex of 

people and economic activity. It is recognised in statute as 

being a resource of national importance (S.3 Town and Country 

Planning Act 1977). New Zealand has a large coastline 

relative to its population. However, over 80% of the 

population is urban. Many of the urban centres are 

concentrated on the coast (Kirk, 1979a). The concentration 

of people and activity on the coast would not be a problem if 

there were an infinite supply of coastal resources (land, 

foreshore) and if there were few fragile resources involved. 

Neither is the case. The result is an area prone to 

problems. 

This chapter identifies many of New Zealand's present coastal 

zone problems and the causes of these problems. These causes 

are primarily identified from the New Zealand literature of 

the last fifteen years. The latter section of this chapter 

focuses on one of these causes, information, which is the 

topic to be studied in this research project. 

2.2 PROBLEMS IN THE COASTAL ZONE 

Typical problems occurring in the coastal zone are primarily 

those concerned with the natural resource endowment. Such 

problems include pollution, erosion, siltation and general 

destruction of the natural environment. The following table 

om Burns (1978) (Table 2.1.) is an excellent summary of 

present problems and their sources in the coastal zone. 

Conflict between user groups is another problem. The nature 

of the coastal zone provides poten al for one user to alter 
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or destroy the aspects that other users requireo This is 

because many uses are exclu ve and may drastically change 

the environment, for example, land reclamation. 

2.3 CAUSES OF COASTAL ZONE PROBLEMS 

The literature identifies many causes of present coastal zone 

problems, some of which are quite specific. Most of the 

problems in the coastal zone appear to result from the 

interaction between the coastal environment, human use, and 

management. The interaction between various human uses, and 

between these uses and the coastal environment often results 

in conflict or problems occuring. One role of management is 

to rectify or ameliorate problems arising from these 

interactions. When problems persist it is because management 

has not identified the real problem or because solutions are 

inadequate in some way. 

Thus, the three features required for a problem to exist 

relate to the following: 

1/ The coastal environment; 

2/ Human use; and 

3/ Inadequate management processes. 

Each of these will be examined in turn. The following 

discussion is not an indepth analysis of all the perceived 

causes of problems present in the coastal zone. Its role is 

to identify the more important characteristics of each 

feature. It is stressed that the cause of problems is the 

interaction between these three features. It is for clarity 

that each ture is discussed separately. 
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Table. 2.1: Sources stress in coastal zone. 

1. Pollution - organic (sewage, oil, bark, plastic products, etc.) heavy metals, 

toxicants 

Sources indust.rial effluents, sewage, oil spills, rubbish tips, 

leachate from rubbish tips, etc. - caused by industries, 

towns and individuals. 

2. Erosion and excavation - removal of material or activities which promote removal 

Sources land di's turbance (e. g. clear felling, si te preparation for 

housing subdivisions, roading, etc.), quarrying, dredging, 

alteration of flow patterns (e.g. by sea walls), off-road vehicles. 

3. Sedimentation - addition of materiul, or activities I~hich promote addition 

Sources - land dis turbance (e. g. clear felling, site prep;1rat ion for 

housing subdivisions, roading, etc.), alteration of flow 

pat.terns (e.g. by sea I,mlls, dredging etc.), infilling 

'("reclamation"), rubbish disposal, drainage of wC!tlamls. 

4. Over-exploitation poor management or no management which results in 110n-

sustainable yields, e.g. shellfish, inshore fish, sei1\'leC!d. 

Sources - individuals, organisations. 

5. Over-utilization - excessive "people pressure" in areas valued for hiqh 

environmental quality. 

6. 

Sources - unacceptably high density housing, access (tracks, roads etc.), 

transmission lines, boats, cars, etc. 

Eutrophication - addition of high nutrient loads, especially ill laqoon", 

estuaries and shallow bays. 

Sources - sewage, run-off from fertilized land, concentrilted in[lo\ols [rom 

cowsheds, pigqeries, etc. 

? ilnaesthetic intr'URions - in some Gitt18tionr!; ;flo(li:1':icaLinn~) to 

tlle notural l8ndscape are 1)8rticnlaT'ly oi'fenr;ive. 

Sources 111lilrtinr;s, towers, transmiBs:iOTl linec, ll!:lY'i!ltl!l, 

pul)\}ish tillR, vehjcle Y'clily COl1rner; I.f~. 

Source; Burns (1978). 
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Coastal Environment 

New Zealand's coast is approximately 10000 km long. It is a 

region of sharp discontinuities and transitions in both 

physical and biological systems (Kirk, 1979a). However, 

because the coastal zone highly valued for a large number 

of uses, many of which are incompatible, when it comes to 

management of these uses, the coastal zone can be considered 

to be a fixed or finite resource. Increased demand upon the 

coastal zone can only be accommodated by more intensive use. 

As well as its nite nature, the coastal zone is a very 

dynamic system. This dynamism involves a fine balance among 

the driving forces of crustal movement, sea-level change, and 

erosion and sedimentation (Kirk, 1979a). The fine balance 

reflects the fact that a high proportion of New Zealand's 

coastal land resource is either eroding naturally or is in a 

delicate state of stability (Kirk, 1979a). 

Associated with this balance is an intimate link between the 

inputs and outputs of the coastal zone system to the 

surrounding terrestrial and marine systems (Commission for 

of this link the coastal the Environment, 1984). Because 

zone is sensitive to both fluctuations in, and disturbances 

to, the forces acting on it. Any disturbance to one part of 

the system is likely to produce local variations and to 

a ect other parts of the system. 

Human Use 

The second of the three tures is human use. Present use 

of the coastal zone has resulted from a number of factors. 

These include rapid urbanisation; property rights; and the 

multifunctional role of the coastal zone. 
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The coastal zone the home and workplace of most New 

Zealanders. with few exceptions the urban areas are 

concentrated around the coast. Urbanisation of coast 

however is not equally distributed throughout New Zealand. 

There is regional concentration people so that some areas 

are subject to very intensive use. This pressure of 

urbanisation is added to by a population that has more 

leisure time, mobility and money, the result of which is 

further physical and economic pressures on the coastal zone. 

Unlike land, which is largely in private ownership, the 

foreshores and coastal waters are principally owned by the 

public (Milne and Muers, 1974~ Ward, 1984). This public 

ownership makes it available to all potential users and in 

this respect the coastal zone can be considered a common 

property resource. Common property resource use typically 

results in overexploitation and resource degradation (Hardin, 

1968). 

Also as a result of public ownership the coastal zone has a 

mult unctional role. Its multifunctional role is based on a 

wide number of uses. Some of these uses are: recreation, 

housing, industrial and commercial activity, waste disposal 

and food production. The New Zealand Institute of Surveyors 

(1969) identified most uses in New Zealand's coastal zone 

(Table 2.2). Recreation is a further use, which can be added 

to their list. Recreation has become a major use in the 

coastal zone over the last 15 years. 

Uses of the coastal zone are of three types: compatible 

uses; exclusive uses; and displaceable uses (Ketchum, 

1972). A compatible use is one that is compatible with 

others. Such uses might include waste disposal, shipping, 

recreational boating, and urban housing. These are 

incompatible with others, however, such as scientific 

reserves and aquaculture, which are examples of exclusive 

uses. A displ use is one which can be displ to 

other locations, example a landfill site is a use which 
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Table. 2.2: Competing uses of the coastline. 

A, NO!l<-PROFIT PRODUCING. 
L Recreation Reserves providing facilities for active andpassingrecreation, 

institutional bodies such as health camps, and youth acitivites and special 
clubs such as sur! and boating clubs. These are required to cater for these 
needs: 

(a) National and/or 
(b) Regional and/or 
(c) Local 

2. Conservation Reserves for the preservation of areas containing important 
natural features, areas of particular scientific or historic or scenic in
terest, areas both on land and under the sea for preservation of flora and 
fauna and areas required for special purposes such as water catchments 
or erosion control. These also are required to cater for these needs: 

(a) National and/or 
(b) Regional and/or 
(c) Local 

B. PROFIT PRODUCING. 
1. RESIDENTIAL DEVELOPMENT 

(a) Permanent urban development adjacent to the coastline, including 
single unit. multi -unit, medium rise and high rise development. 

(bJ Holiday accommodation which is based on normal urban development 
standards. 

(c) Coastal housing which would include cabin-type accommodation over 
which individuais had leasehold or similar rights. 

(d) Marinas and associated residential development. 

2. PRIMARY PRODUCTION 
(a) Fishing, including wet fishing, fish farming and shellfish farming. 
0)) Forestry 
(c) Farming 

3. COMMERCIAL DEVELOPMENT 
(a) Retail shopping 
(b) Commercial funfair and playground facilities. 
(c) Tourist hotels, motels and ancillary facilities. 
(d) Marina developments providing pleasure-craft servicing and monrings 

and any of 3 (a), (b) and (c) above. 

4. INDUSTRIAL DEVEL OPMENT 
(a) Harbour works including wharves, slipways and docks, railways, high

ways and hinterland servicing areas for storage, packaging and whare
housing. 

(b) Manofacturing zones providing sites for the production of g~S and 
the provision of services required with or adjacent to port develop
ment. 

(c) Generation of electric power with stations using coal, oil, natural gas 
or nuclear fuels or hydro-electrical works. 

(d) The winning and ref'ming of minerals including both quarrying 
materials for local consumption and the mining and refinement of 
minerals. 

(e) Sewage treatment plants and waste outfalls. 

Source: N. Z. Institute of Surveyors (1969). 
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does not need to be situated on the coast. These d ferent 

types of uses provide an arena in which con ct is 

potentially high. For example, if compatible uses grow until 

they exceed the carrying capacity of the environment or begin 

to interfere with one another, conflict will arise. 

Inadequate Management 

The third feature that was identified as being required for a 

problem to exist inadequate management. The purpose of 

management in the coastal zone is to control and administer 

resource conflict and uses. Management of coastal zone 

is a multi aceted and complex process. Many issues are 

involved, which require input from a diverse range of 

disciplines and professional groups. 

The problems of New Zealand's coastal zone management can be 

broadly divided under two categories; administrative and 

technical. Administrative problems deal with legislation, 

institutions, and institutional jurisdiction and their 

policies. Technical problems involve analytic tools used in 

management. These include technology, information, and the 

expertise to take advantage of them. 

Administrative problems 

There are a large number of organisations and statutes 

involved in the management of the coastal zone. The function 

and role of the more important organisations will be 

discussed in chapter 4. Fig. 2.1 illustrates the 40 or so 

Acts that are involved, one way or another, at one time or 

another, in coastal zone management. The majority of Acts . 
either control specific activities or one particular 

resource. The result is an overlap of administration and 

juri iction (Kirk, 1979a; and United Nations, 1979). 
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Fig. 2.1: Acts Parliament with j ur isdi on 

coastal zone. 

'Fl.n\lerie" IIct 1939 
retroleum IIct 1931 
H:Hlnl! I'ollutlon I\ct 1914 
Harlnl! H"mmnl~ Pr<:'tection !\ct 1918 
n"tlonal D"v~lopmant IIct 1919 

<- . 
T~rritorial Sea nnd Exclunive Economic Zone ~ct 1911 

~Continentnl Shelf !\ct 1964 
Submarine Cables and 

ripe line. rrotection !\ct 1966 

~----------~----------~ Ha~ine Forming !\ct 1971 
Harine "".erv". !\ct 1911 

EXCLUSIVE ECOHOUIC ZONE 
200 nnutica1 miles 

TEIHHTOlll!\L SE!\ 
12 nauticnl mile. 

lNTr.nfll\l, H!\TEnS 
width varies 

COl\ST!\L llIHTEnL!\IlD 
wid th var ieu 

FOru:SIIOru: 

L W M 
I 

On.eline for 
Sea Boundaries 

H II W H 

Crown Grant. !\ct 1900 
"arbours !\ct 1950 
II!!n1th !\ct 1956 

Hining IIct 1911 
!\ntiquities !\ct 1975 
Town nnd Country rl"nning 
Coal ~lnes ~ct 1979 
Litter !\ct 1979 

Post OffiCe IIct 1959 
Water and 5011 runservatlon I\ct 1967 
HZ Ports !\uthority IIct 1968 
El"ctrlclty !\ct 1%8 

Histodc !'lace, !\ct 19BO 
rublic Works !\ct 1981 

Land Drninage I\ct 1908 
Iliver Doard !\ct 1909 
Soil Coneervation and Ilivers Control !\ct 1941 
Land I\ct 1949 
Wildlife !\ct 1953 
Maori !\Cfalrs I\ct 195] 
Civil I\vietion I\ct 1964 
neserves !\ct 1917 
National !'arks !\ct 1990 
HZ nnilwnys Corporatlon I\ct 1991 

Snnd Drift I\ct 1~08 
Swamp Drainage I\ct 1915 
Native Plants Protection I\ct 19]4 
Potests !\ct 1949 
Iron end Steel Industry !\ct 1959 
Civil Defence !\ct 1962 
Local Government !\ct 1974 
rorest and Rural rires !\ct 1911 

in the 

I\ct 1917 

-'" 

Adapted from Ministry of Works Development (1979). 
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Most of the Acts perpetuate the dichotomy that exists between 

land and water. Legi ation has established the Mean High 

water Mark (MHWM) as a planning boundary (Elliot, 1974 and 

Knox, 1979). The Town and Country Planning Act 1977 is the 

only Act that both spans the coastal zone and that is not 

restricted to a speci c sectional interest. However, it 

stops short of addressing the coastal zone comprehensively 

and makes separate provisions for planning of land and water 

(Tortell, 1980). Most activities that have an impact on the 

coastal zone move back and forth across the MHWM boundary_ 

The dichotomy between land and water management adds to the 

general confusion of present coastal zone management. 

Conflicting policies between institutions involved in coastal 

zone management is common. This conflict stems from the 

uncoordinated and fragmented nature of the present management 

structure. Many people believe that a lot of the conflicts 

between policies could be overcome if there were national 

policy for coastal zone management (e.g. McCombs, 1979; 

united Nations, 1979; Environment Council, 1980; and Healy, 

1980). National policy would give guidance to policy and 

decision makers. At present New Zealand has no national 

policy for coastal zone management. Neither has any attempt 

been made to establish a national policy (McCombs, 1982). 

There is however, recognition in the Town and Country 

Planning Act 1977 that coastal lands are a nationally 

important resource that must be adequately planned for. 

The planning framework in which many coastal zone management 

dec isions are made does not con'sider the national interest. 

Coastal zone decision making typically involves a large 

number of government departments and public organisations. 

When conflicts arise between these bodies the Planning 

Tribunal is commonly the mediator. However, the Planning 

Tribunal con ders each case in isolation and usually in 

terms of local ects only (Struik, 1978). This 

concentration on local effects will adequately manage local 

problems. It does not, however, consider the cumulative 



15 

fects of other local solutions which may lead to a decline 

in environmental quality at the national and regional level. 

Technical problems 

The second category of problems in New Zealand's coastal zone 

management is technical problems. Technical requirements for 

management provide support to the administrative 

requirements. Together these requirements make up the 

management framework. Technical requirements are the 

physical inputs to management. They include personnel, 

finance, technology, and information. 

The literature has identified only the information resource 

as being inadequate. There is little mention of problems 

with other technical requirements. Because information is 

the topic of this research project, the perceived problems 

with information in present coastal zone management will now 

be discussed in some detail. 

2.4 PROBLEMS WITH INFORMATION MANAGEMENT 

t1anagement for the coastal zone must consider the physical 

processes that occur in that zone. The natural forces and 

processes form constraints within which management must 

operate. If management fails to take these constraints into 

consideration the result may be poor decision making. 

Morton et aI, 1973; Best, 1974; Kirk, 1979a; and Burns and 

Williams, 1984 and others have all said that coastal zone 

management in New Zealand requires good information on 

coastal processes and dynamics. The necessity for 

information on coastal processes and dynamics is primarily 

due to the complex system of the coastal zone and the 

interaction of this complex system with human activity. 
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ven the need to have information on the processes and 

dynamics of the coas zone and the input of this 

information to management, there appear to be two main 

problems in the present information system in New Zealand's 

coastal zone management. These two problems are: 

1/ A basic lack of information 

2/ Poor transfer of information between the 

scientists and managers. 

These two problems will now be discussed. 

Lack of information 

There is a lack of knowledge and information on the dynamics 

of the coastal zone. At present New Zealand possesses no 

adequate nationwide inventory of the coastal environment. 

Although there is a lot of information on land-based 

activities, it is dispersed over a wide range of agencies and 

various sources. 

Although some information on coastal zone processes has been 

collected, there are large deficiencies in both areas of 

fundamental research and baseline surveys (Kirk, 1979a). 

What information is available on coastal zone processes is 

for the most part intermittant in space and time. This 

creates problems for a number of reasons. First, 

generalisations from locally studied situations to unstudied 

areas are unreliable. This unreliability is a result of the 

diversity of the coastal endowment (McLean, 1976). Second, 

it is not possible to simply borrow results from overseas 

stud Many conventions and theories derived from studies 

of Northern Hemisphere coast are not directly applicable to 

New Zealand owing to the location of New Zealand in the South 

Pacific and the nature of weather systems in the New Zealand 

region (Kirk, 1984). Also, the high proportion of mixed sand 

and gr beaches in New Z and, are rare on a world scale 
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International terature and experience provide a scant and 

very often incorrect guide to the management of these beach 

systems (Kirk, 1985). 

The lack of coastal zone information in New Zealand results 

from the inadequate research and survey structure used to 

generate this information. The inadequacies are of two 

types. First, many coastal investigations are focus on the 

research interests of individual researchers (McLean, 1976). 

Second, other investigations are applied to specific problems 

and limited areas (United Nations, 1979). 

Both of these inadequac result from a lack of formal 

attention to the information requirements of management. New 

Zealand possesses a lack of organised research on coast 

problems. No organisation exists that has the defined 

function of systematic and continuing cOllection of 

quantitative data on coastal processes and dynamics (Kirk, 

1979a). 

Poor Information Transfer 

If information is to be of value to management, the transfer 

of information from the scientist to the planners and 

managers must be good. There is little value in doing 

research and surveys if the information is not being 

incorporated into the management framework. The importance 

of information for management will be investigated in chapter 

3. 

At present it appears that the transfer of information 

between the scientist and managers in New Zealand's coastal 

zone management is not good. Healy (1982) states; 

'Yet an 'ignorance' 

between the efforts 

or 'credibility gap' exists 

and results of the research 

scientist, and the acceptance and implementation by 

the coastal planners and managers. II 
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This credibility gap has been identified by others 

Hickman, 1980; and Environment Council, 1980). 

There are several reasons put forward as to why 

(e. g. 

this 

credibilty gap exists. The more important are; First, the 

dissemination of information is poor. Many research results 

are typically Ilock Upl in journals and unpublished reports 

(Healy, 1982). This locking up results in the information 

being familiar to only a relatively small group of scientists 

while many potenti users remain unaware of it. 

Second, the jargon and formulae used in many reports is often 

inhibiting to many users. This problem occurs for two 

reasons; 1. The complexity of many reports makes it 

difficult for 'untrained l users to interpret the information 

correctly, 2. There is a general shortage of trained .coastal 

managers who have the necessary expertise to adequately 

interpret research results. 

2.5 SUMMARY 

This chapter has identified general problems of coastal zone 

management, particularly in relation to information. 

Problems in the coastal zone are of two types. First, those 

that deal with the destruction of the natural environment. 

Second, conflict between user groups. These problems stern 

from the interaction between three features. These features 

arei the natural environment, human use, and management. 

The above review of the features required for a coastal zone 

problem has concentrated on inadequate management. This 

focus is because management is an absolute 

resolve many of the problems associated 

requirement to 

with the coastal 

zone. Important aspects of the coastal zone to be managed 

are the interactions between the; dynamics and complexity of 

coastal zone processes; the finite nature of the coastal 

zone resource; the multiple use criteria; and the common 

property nature of the coast zone resource. 
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The inadequate management structure results om basic 

failings in two sectors of the structure, administrative and 

technical. The administrative sector has problems in both 

administration and jurisdiction. These problems result from 

the large number of organisations and statutes involved in 

coastal zone management and the dichotomy between land and 

water management. A lack of guiding national policy results 

in conflicting policies between institutions. Further, the 

national interest is not considered by the planning framework 

in which many coastal zone management decisions are made. 

The discussion on the technical requirements of management 

was confined to the failings of information in coastal zone 

management. The problems associated with the management of 

information are of two types; the basic lack of informatio~ 

and inadequate incorporation of information into the 

management framework. 

The fundamental cause identified for the lack of information 

was the apparent lack of formal attention to the information 

requirements of management. Two sources for this information 

transfer problem were, the dissemination of information and 

the complexity of the information. If coastal zone 

management is to be effective it requires good information on 

coastal processes and dynamics. A question which can be 

asked, therefore, is why is there an apparent conflict 

between the need for, but lack of, information in New 

Zealand's coastal zone management? 

To answer this question there is a need to first, examine the 

management framework in which information management occurs. 

This can be done by looking at the institutions involved in 

coastal zone management and their policies which underlie the 

information management framework. The examination will 

identify who has responsibility for collecting and 

disseminating information, and who at 

and disseminating this information 

in chapter 4. Before look at 

present is collecting 

This d cussion will be 

the present management 
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framework however, it is value to investi te the theory 

surrounding the importance of information to the management 

process. This investigation will allow the development of a 

model framework for information management in resource 

management. The present coastal zone information management 

structure may then be compared to this model. Chapter 3 will 

describe th investigation. 
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CHAPTER 3 

RESOURCE MANAGEMENT AND INFORMATION 

3.1 INTRODUCTION 

Management of the coastal zone is needed to ameliorate 

conflicts among uses and users. Management provides a 

process or framework for decision making and impact 

assessment. A fundamental factor affecting decision making 

is information. Information is crucial to decision making. 

Its usefulness and therefore its value to decision making 

varies according to a number of its characteristics. For 

these reasons, information may be thought of as a resource 

and one that requires management. 

The first section of this chapter outlines the resource 

management process. The importance of information within the 

process is discussed. Information varies in type and value. 

Different types of information are recognised and factors 

that affect the value of information are discussed in section 

3.3. Management of information is fundamental to resource 

management. Section 3.4 identifies the essential features of 

information management. The chapter concludes by building on 

previous sections to develop a model for information 

management. The model will be used in chapter 6 to identify 

the adequacy of the existing coastal zone information 

management framework. 

3.2 RESOURCE MANAGEMENT FRAMEWORK 

Resource management is a rational framework of analysis 

within which various issues are addressed (O'Riordon, 1971). 

Two fundamental components of resource management are 

• problem solving' and 'planning'. Problem solving is 

typically a reactive process in which perceived problems are 

addressed. Planning involves seei societal needs and 
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identifying a strategy to ach those needs. Because of 

its planning and problem~solving roles resource management 

considers both present and future issues. 

Both problem solving and planning involve decisions. A 

deci on is a conscious choice between various options or 

stateg to determine an appropriate plan or action. There 

are four principal stages to the decision making process. 

These stages are: 

Stage 1. Identification of the problem and objectives; 

Stage 2. Identification of fe 

Stage 3. Establishment of 

alternative courses of action; 

ble alternatives; 

preferences 

and 

between 

Stage 4. Implementation, monitoring, and evaluation of 

the chosen course of action. 

Each of these stages will be briefly outlined. 

Stage 1. Identification of the problem and objectives: This 

stage involves three distinct steps. First, perception and 

formulation of the problem. Second, identification of 

objectives, and third, construction of a model. The first 

step identifies the problem or issue which is being 

addressed. It clarifies the problem so that later activities 

operate on the 'right' problem. Objectives are aims that are 

formulated according to principles that reflect policy or 

societal values. Objectives identify specific and attainable 

ends which provide direction to the decision maker. The 

model describes the situation under study. It involves 

identific ion of all relevant factors involved. The model 

also identifies the management framework within which the 

study is undertaken and the constraints of the study. The 

constra ts include time, finance, expertise, and politics. 
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Stage 2. Identification of feasible ternatives: 

Alterna ves are courses of action designed to transform the 

existing situation into one that is judged more desirable. 

The range of alternatives identifed will depend in part on 

the complexity of the problem, the amount of available 

information, and the cognitive limitations of the decision 

maker. 

Stage 3. Establishment of preferences between alternative 

courses of action: This stage involves reviewing 

alternatives, comparing the results from the review against 

criteria, and choosing the most favourable alternative. 

Identification of a favourable alternative requires 

prediction of the likely outcomes. There are a number 

analytical techniques for establishing preferences, for 

example, economic cost/benefit analysis. The actual 

applicability of anyone of these techniques depends upon the 

amount of quantitative information available about the 

particular problem under consideration. Many variables are 

not quantifiable and therefore are not easily compared. 

Therefore, perceptions and experience of the decision maker 

are important determinants in the review process. The 

results from the analysis on alternatives are measured 

against criteria. The criteria determine how well each 

alternative achieves the objectives. If objectives are 

specific enough they may be used as criteria. 

Stage 4. Implementation, monitoring, and evaluation of the 

chosen course of action: Implementation requires a plan of 

action. The tasks and responsibilities of management are 

defined. A critical stage to the decision making process is 

monitoring and evaluation. Differences between expected and 

actual outcomes are compared to determine the success of the 

alternative and to identify any further action needed. 
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The above four stages are not independent of each other. The 

decision making process is an iterative process with 

continual movement back and forth between each stage. 

Information plays a fundamental role in decision making. It 

reduces uncertainty. Information has value in the decision 

making process in that changes the probabilities attached 

to expected outcomes in a decision situation (Davis and 

Olson, 1985). Every stage the decision making process 

requires information. Fig. 3.1 illustrates the integrated 

nature of information to decision making. The figure is an 

adaptation from a figure given by Radford (1977). 

Information is derived from data. Data, in turn, result from 

measurements of elements or aspects of the management system. 

In resource management these elements include the biological, 

physical, economic, social, cultural, political, and legal 

environments. Information may be defined as follows: 

'Information is data that has been processed into a 

form that is meaningful to the recipient and is of 

real or perceived value in current or prospective 

actions or decisions' (Davis and Olson, 1985). 

This definition recognises the value of information in both a 

specific decision and also in guiding and affecting future 

decisions and actions. This reflects the problem-solving and 

planning functions of resource management. 

Resource management provides a comprehensive framework in 

which decisions are made to allocate resources. The 

framework is made up of elements or aspects of the management 

system. Resource management often deals with complex 

problems for which a number of objectives must be pursued 

simultaneously. As a result, resource management typically 

requires information on all elements in the management 

framework. The amount of information required on each 

element and its interactions with other elements is, however, 
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Fig. 3.1: Diagramatic representation of the Decision Making 

process emphasising the input of information. 
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dependent on the issue being addressed. 

The amount of information is not the only important 

determinant for decision making. 

characteristics that make it 

Information has a number of 

decision situation. These 

more or 

characteris 

less 

of 

will be discussed in the following section. 

3.3 NATURE OF INFORMATION 

There are basically two types of information. 

valuable to a 

information 

These are 

descriptive information and functional information (Dorcey 

and Hall, 1981). The distinction between the two types of 

information important because each type has a different 

role in the decision making process. 

Descriptive information describes the elements of the 

management system as listed in section 3.2. Descriptive 

information of two types; inventorying and monitoring. 

Inventorying empasises description of elements at different 

locations at one point in time. Monitoring, in contrast, 

emphasises the description of each of these elements at 

different points in time. A combination of the two types of 

information provides a framework that identifies the 

character of the elements present in the management framework 

and their changes over time. 

Functional information involves understanding the interaction 

between and within the system's elements. The importance to 

management of functional information is to specify the 

cause-effect relationships between the elements to provide a 

predictive ability in management. 

The two types of information are necessary for 

decision-making. Functional information could not be 

obtained without the aid of descriptive information. Because 

functional information involves identifying cause-effect 

reI ionships, it e decriptive information on which to 
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base observations. Descriptive 

little value to decision making if a 

what resources were present. The 

information is enhanced greatly if 

functional information. 

information would have 

it did was describe 

value of descriptive 

it is combined with 

Information in resource management comes from two sources, 

research and existing information. Research typically 

collects primary information derived from field work, but may 

analyse existing data to create secondary information. The 

information derived from research can be added to the 

existing information resource and then becomes available for 

input into future decisions. 

Information is a resource as fundamental as energy. It is a 

reusable resource, which may be retrieved and used so that it 

does not lose value. In some circumstances information may 

gain value through credibility added by use. Like most 

resources, information has varying value or quality. The 

quality of information is determined by how it motivates 

human action and contributes to decision-making (Davis and 

Olson, 1985). 

The quality or value of information to decision-making is 

determined by a number of factors. These factors include the 

administrative framework within which decision-making is 

carried out, the perceptions of the individual making the 

decision, their 

characteristics 

particular expertise in the matter, and the 

of the information itself. The 

characteristics of information affect the usefulness of the 

information to decision makers. The main characteristics of 

information will now be outlined. 
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Characteristics of Information 

The following five characteristics are important in 

determining the value of information. 

purpose: Information must have a purpose, otherwise it 

simply is data. The basic purposes of information are for 

communication, evaluation, and the organisation of other 

information. 

Mode and Format: In management the two basic modes of 

information are v ual and oral. Format typically verbal 

material or printed documents. As the form of information 

more closely matches the requirements of the decision-maker, 

its value increases. 

Frequency: A third important characteristic of information 

is its frequency. Information can be generated or received 

either continuously or at discrete intervals. The frequency 

with which information is generated should be related to the 

decision-maker's need. 

Reliability: The degree of .confidence a decision-maker 

places on information is determined by its reliability. 

Reliability is a measure of precision. It is usually more 

expensive to obtain more reliable information. 

Validity: The fifth important characteristic of information 

is validity. The validity of information is a measure of the 

degree to which information represents what it purports to 

represent. That is, is the information measuring what we 

think it is measuring? 

The value of information is highly dependent on these five 

characteristics. However, the value of information to 

decision making is also constrained by the time and cost 

to generate information 



29 

Cost of information 

Information is not a free good. It is expensive both in the 

time and money it takes to collect and analyse. Because of 

its costs, there exists a point at which the value of 

collecting more information for decision making is outweighed 

by the cost of collecting it. This tradeoff situation is 

illustrated in Fig. 3.2. In this figure both the value of 

information and the cost of information are represented in 

monetary terms. On Fig.3.2, X illustrates the theoretical 

point at which the costs of more information equals its 

value. However in reality it would be impractical to 

determine the value of information before a decision 

situation. 

The ability of a management agency to maximise the net value 

of information (value minus cost) would be difficult. The 

difficulty arises because, although the cost of gathering 

information is easily determined, the value of information to 

the decision maker can only be determined after the decision 

has been implemented. It may be possible however, if a 

management agency deals with similar problems, for it to use 

previous decision making exercises to determine the value of 

similar information and thus further information needs. 

The higher the value of information the more useful the 

information is for decision making. The quality of decision 

making depends in part on the value of the information used. 

Valuable information is reliable, valid, timely, and in a 

form that is accessible to and understood by the 

decision-maker. To ensure that information possesses these 

qualities, information requires management. 
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Fig. 3.2: Diagramatic representation of the cost and value 

of information to a Dec ion situation. 
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3.4 FEATURES OF INFORMATION MANAGEMENT 

Information management has two important functions. First, 

it coordinates what information is available for decision 

making. Second, it identifies areas where further 

information is required. 

Coordination occurs at all levels of the information process, 

from collection through to input to decisions. Features of 

the coordination function involve identifying and gathering 

existing information, matching information characteristics to 

the needs of the decision maker, and disseminating 

information to the appropriate users. If the coordination 

function of information management is carried out 

e ectively, it will identify gaps in present information. 

The second function of information management is to identify 

areas where further information is required. The 

identification of the information gap helps determine what 

further information would be useful for decision making. 

However, before initiating further information collection the 

I tradeoff' between the value of information to the 

decision-making process and the cost of generating and using 

that information shOUld, if possible, be considered. 

Some form of control is required to determine what further 

information is collected. This control is required because 

of contraints caused by the tradeoff situation discussed 

above. Fundamental to this control is the establishment of 

priorities. Priority assessment involves determining what is 

investigated, the detail that is required, and the time scale 

over which the information is collected. Priorities are 

determined by a number of constraints. These constraints 

include, the magnitude and importance of the problem, the 

political arena in which the decision-making process 

operates, and the resources that the management agency can 

apportion to the problem. 
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Information should be made available to other 

ision-makers. Once iorities have been assessed and a 

program formulated, the information that is generated should 

be incorporated with existing information. Information that 

is generated for specific problems may in some circumstances 

be of value to other users. By incorporating the new 

information into the ex ting information resource it has the 

opportunity to be of value to other decision-makers. 

To incorporate information into the existing information 

resource requires some form 

information system may involve 

of information system. This 

different formats, such as 

reference book material or computer storage systems. The 

function of the information system is to act as a framework 

for information cOllation and dissemination. This framework 

involves storing information and making it available to 

decision makers. To be useful the type and extent of 

information held by the information system should be known by 

potential users. It must also be readily available to the 

users. There is little point in having an information system 

if potential users do not know its contents or have ready 

access to it. 

In summary, five main features of information management are 

recognised. These features are: 

1/ Identification 

information; 

and collation of existing 

2/ Matching of information 

decision-maker's needs; 

characteristics to 

3/ Making information readily available to decision 

makers; 
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4/ Identification of further information requ ed; 

and 

5/ Identification of priorities for information 

topic, detail, and time scale. 

Each feature plays an integral role in the information 

management process. 

This section has discussed several important features 

relating to information management. The information 

requirements are fundamental to resource management. The 

purpose of section 3.5 is to integrate the features 

identified in this section into a framework that has 

application to coastal zone management. 

3.5 MODEL FRAMEWORK FOR INFORMATION MANAGEMENT 

A model framework provides a basic guideline or approach for 

thinking about processes and problems. The framework assists 

in simplifying and structuring a problem for solution and in 

choosing among available alternatives. Users are able to 

specify their requirements more correctly and completely if 

they understand the phenomena underlying their needs. 

This section will develop a model framework for information 

management that will be useful in coastal zone management. 

The framework identifies the fundamental requirements 

necessary to manage information in coastal zone management. 

Figure 3.3 illustrates the model framework for information 

management. In this amework information source, 

information analysis, information storage, information 

dissemination, and information use are the 

elements. These elements are sequentially related. 

principal 

Feedback 

important and provides a control or regulating function. 

Each element will be briefly discussed to illustrate their 

more important tures. 
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Information source: Coastal zone management requires a 

considerable amount of information on many elements of 

management system. Management agencies typically obtain a 

lot of information from other agencies, whose function it is 

to do research and collect information. The research 

institutions must be identified by the management agencies 

along with ilie types of information they produce. 

Information that is not available from other agencies may 

have to be collected by the management agency itself. 

Information analysis: The information supplied by research 

agencies or other sources must be analysed and evaluated. 

The analysis determines the suitability and validity of 

information to the management agency1s function. Analysis 

may be by a number of means. For example, it may be an 

iterative process, in which the decision maker identifies, 

through its use, that the information is valuable. Another 

means is through professional advice given to a management 

agency on the value of certain types of information. The 

purpose of the analysis is to identify a list of information 

sources that matches determined information needs. 

Information storage: Once information is analysed and its 

value determined, the information needs to be stored. The 

information base must be physically organised and stored so 

as to promote shareability, availability, and integrity 

(Davis and Olson, 1985). 

Shareability - Information obtained for one 

decision situation is available to all decision 

situations. 

Availability - Information should be available for 

all uses, current and future. 
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Int ity - The information should have a hi 

level of accuracy and consistency. 

When large amounts of information are to be stored for later 

retrieval, the information must be classified in some way so 

that particular information can be readily accessed. 

Information Dissemination: 

analysed and stored in 

Once information has been 

a way that makes it readily 

accessible, dissemination is the next step. Dissemination 

involves making information readily available to decision 

makers. To be readily available information needs to be in a 

form that is both accessible and understandable. However, 

decision makers must also be aware of what information is 

available to them and be prepared to obtain it. 

Information use: Information is a key resource 

making. The purpose of having information 

decision makers with a better understanding of 

situation. 

in decision 

is to provide 

the problem 

Feedback: Analysis of how useful certain information was to 

a decision situation is used to determine future information 

needs. There are two steps in the feedback process. First, 

the decision maker will evaluate and identify what 

information was not of value to the decision situation. The 

information obtained from the evaluation is then fed back to 

the information management system. From the information 

obtained from the analysis the information management system 

is then able to determine from what stage, the inadequacies 

arose1 information analysis, information 

information dissemination. The second step to 

process is feedback to the information source. 

storage, or 

the feedback 

This feedback 

is important because it provides information to those 

agencies collecting information, about the usefulness of the 

information they are providing. 
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The five elements of the formation management amework 

require coordination particularly the three central elements; 

analysis, storage, and dissemination. This coordination is 

provided in part by the feedback function. However, also 

required for coordination is for information management to be 

the responsibility of one management agency or a number of 

well coordinated agencies. 

The model amework has provided a basic guideline for 

understanding information management. The model framework 

may not only be applicable to coastal zone management, but to 

most resource management situations. Application of 

information to decision making is a fundamental requirement 

for resource management. 

3.6 SUMMARY 

The main purpose of this chapter was to identify: the 

importance of information to resource management, information 

characteristics, why information requires management, and 

finally, to develop a model framework for information 

management that will have application to coastal zone 

management. 

The chapter first 

information is 

management was 

problem-solving 

outlined resource management and why 

a fundamental input to it. Resource 

seen as a framework that involved 

and planning. Both problem-solving and 

planning, in turn, require decision making. Four stages to 

decision making were identified and outlined. These stages 

were discussed to provide an understanding of how decisions 

are made and thus where information is required within it. 

After recognising the need for information in resource 

management, the nature of information was investigated. 

Information is a resource that varies in both type and value. 

The value of information to decision making varies according 

to a number of factors. An important factor the 

characteristics information. Five characteristics were 
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identified and outlined. It was recogni that information 

is expensive, both in the time and money it takes to collect, 

analyse, and disseminate it. A tradeoff was identified 

between the cost of providing information and the value of 

the information to a decision. The variable nature of 

information plus the tradeoff between cost and value, led to 

the recognition that, like many other resources, information 

requires management. 

Two functions of information management were discussed and 

five features of information management identified. These 

features are key requirements for effective information 

management. The chapter concluded by developing a model 

framework for information management. The framework is 

relevant to most resource management situations, but in this 

study is used for coastal zone management. The model 

framework identi es six concepts required for an information 

management system. These six elements are; information 

source, information analysis, information storage, 

information dissemination, and information use, and feedback. 

The framework provides a basis for analysing information 

management. This analysis of the existing coastal zone 

information management will be undertaken in chapter 6. 

The following two chapters will identify New Zealand's 

present Coastal zone information management system. Chapter 

4 will identify the management agencies responsible for 

information management in the coastal zone and chapter Swill 

use a regional survey to identify existing information 

management in the coastal zone. 
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CHAPTER 4 

RESPONSIBILITIES FOR INFORMATION MANAGEMENT 

IN COASTAL ZONE MANAGEMENT 

4.1 INTRODUCTION 

Activities in the coastal zone are many. These activities 

typically use both the land and sea areas of the coastal 

zone. Present management agencies regulate either; land, 

foreshores and the sea, or activities. There is no central 

statute or agency whose function it is to plan, manage, and 

administer the coastal zone. New Zealand's coastal zone 

management amework is based on a network of specialist 

departments. These departments mostly regulate activites 

that have impact on the coastal zone and there is overlap in 

both administration and jurisdiction (Kirk 1979a; united 

N at ions, 1979). 

The first section of this chapter descibes the coastal zone 

management framework. The discussion deals with the four 

principal statutes in coastal zone management and from this 

discussion, identifies the management agencies involved, 

their responsibilities and jurisdiction. Section 4.3 

outlines which of the management agencies have responsibility 

for information management. The chapter concludes by 

identifying a number of issues. These issues will be 

expanded in chapter 6. 

4.2 THE COASTAL ZONE MANAGEMENT CONTEXT 

The coastal zone management framework is complex. This 

complexity occurs because of the restricted and overlapping 

nature of statutes. Because of the complexity in the 

management framework a committee was set up in 1984 by the 

Commission for the Env onment to identify present coastal 

zone management responsibilities The committee found the 
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exercise difficult because the nebulous nature of the 

management framework. The study, however, uncovered a lot of 

Igrey areas' in management responsibilities (D. Le Marquand, 

pers. comm.). 

This Section will outline the coastal zone management 

framework and identify the most important statutes involved. 

This section is not a detailed investigation into the coastal 

zone management framework. The purpose of the following 

discussion is to brie y outline the management framework in 

which the gathering and dissemination of information is 

carried out. 

The four principal statutes of coastal zone management are: 

Harbours Act 1950; 

Town and Country Planning Act 1977; 

Water and Soil Conservation Act 1967; and 

Soil Conservation and Rivers Control Act 1941. 

The Harbours Act 1950 and the Town and Country Planning Act 

1977 primarily deal with planning and managing defined areas 

of land or water. The Water and Soil Conservation Act 1967 

and the Soil Conservation and Rivers Control Act 1941 provide 

an integrated management framework for soil and water. The 

four acts provide management functions for a number of 

agencies. Fig. 4.1 illustrates these management agencies, 

their areas of jurisdiction, and the principal act which 

gives them their powers and functions. 

Each act will be discussed briefly to illustrate its role in 

coastal zone management, and to show the powers and functions 

it places on specific management agencies. 
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Harbours Act 1950 

The Harbours Act 1950 provides for the management of 

Foreshores and waters in three ways: 
~----------~--~~--~~~----

1/ It allows the definition of harbour limits and the 

ection of 

Act with the 

the limi ts 

the Act; 

Harbour Boards, which are charged under the 

responsibilty of managing the area within 

and with the aid of bylaws made pursuant to 

2/ It allows the delegation of management to a local 

authority or Catchment Board, again with bylaws as the 

management tool; and 

3/ It requires direct management, where there is no 

control by a Harbour Board or grant of control 

authority, by the Ministry of Transport (Milne, 1980). 

Four agencies identified above are Harbour Boards, Local 

Authorities, Catchment Boards, and the Ministry of Transport. 

The four agencies are given management responsibilities by 

the Harbours Act 1950. The first agency, the Harbour Board, 

has extensive powers to make bylaws and general harbour 

regulations to control the use of and to manage harbours and 

land held by Harbour Boards. These bylaws and regulations 

include; the siting of buildings, reclamations, mooring, 

sewage, refuse, discharge of oil, and foreshores. The powers 

of the Harbour Board, however, focus only on the harbour and 

harbour waters. 

The second agency is the Ministry of Transport. The Ministry 

of Transport has overall responsibility for the management of 

the coast below mean high water mark. In 1976, Cabinet 

confirmed that the Ministry of Transport was representative 

of the Crown as landowner of the foreshore and sea bed, and 

defender of the public interest in the coas environment. 

The Ministry Transport is at the centre of a network of 
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specialist departments. The Ministry is involved in this 

network through provisions in other statutes. These 

provisions require the consent of the Minister of Transport 

before ac ities can be authorised to occupy or use areas 

below mean high water mark. Activit requiring 

authorisation include reclamation, 

erosion protection, recreational 

discharge. 

mining, marine 

boating, and 

farming, 

waste 

The third and fourth agencies are Local Authorities and 

Catchment Boards. To simplify presentation, the functions 

and powers of these agencies will be discussed with the Town 

and Country Planning 1977 and the Water and So 

Conservation Act 1967, respectively. 

Town and Country Planning Act 1977 

The second principal statute in coastal 

the Town and Country Planning Act 1977. 

zone management is 

The Town and Country 

Planning Act provides functions and powers to Regional, 

Local, and Maritime Planning authorities. The functions and 

powers given by the Town and Count Planning Act 1977 

broadly provide for a planning duty. This planning duty 

requires that each authority, in the preparation, 

implementation, and administration of their planning schemes, 

must consider a number of matters that are considered to be 

of national importance. Of particular relevance to coastal 

zone management are the first three provisions of Section 3 

of the Act. These provisions are as fOllows: 

la/ The conservation, protection, and enhancement of 

the physical, cultural, and social environment; 

b/ The wise use and management of New Zealand's 

resources; 
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c/ The preservation of the natural character of the 

coastal env onment .•. and the protection of [it] 

from unnecessary subdivision and development.' 

The three authorities set up under the Act are the Regional, 

Local, and Maritime Planning Authorities. Their 

responsibilities are as follows; 

Regional Authorities: Regional planning authorities have the 

power to plan for both land and coastal waters out to the 

twelve mile territorial limit. Their main purpose is to 

direct and coordinate management and planning activities of 

the many local and public authorities in their region. 

Approved Regional Planning schemes are binding on both local 

and public authorities, and the Crown. 

Local Authorities: Local Authorities plan at the district 

level. The general purpose of district planning is to direct 

and control the development of the district and for the wise 

use and management of resources (S.4, Town and Country 

Planning Act 1977). District planning carries out it purpose 

via District anning Schemes. Every District Planning 

Scheme must make provision for the matters referred to in the 

second schedule of the Town and Country Planning Act 1977 

(Appendix 1). Provisions relevant to coastal planning from 

the second schedule are: 

S.8(a) The avoidance or reduction of danger, 

damage, or nuisance caused by .• flooding, erosion, 

landslip, subsidence, silting, and wind; and 

S.9 The relationship between land use and water 

use. 

Typically district planning includes all land above mean high 

water mark. In some instances a Local Authority may control 

designated coastal waters under a grant of control from the 

Harbours Act 50. A grant of control is a delegation 
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management responsibilities under the Harbours Act. 

Maritime Authorities: Maritime Authorities are similar to 

district authorities except that they plan for designated 

areas below mean high water mark. The general purpose of 

Maritime Planning as stated in S.4 the Town and Country 

anning Act 1977 the wise use and management of the 

resources, and the direction and control of the development 

of an area. Present government policy has led to maritime 

planning being established only where extreme conflict in 

uses is encountered or expected, and where other forms of 

management or planning have proven inadequate or 

innappropriate (Brosnahan, 1982). Maritime Planning is 

therefore being used as a tool for direct conflict resolution 

rather than for the comprehensive planning of the coastal 

zone. 

Each planning authority in the preparation, implementation, 

and administration of their planning schemes must have regard 

to the principles and objectives of the Soil Conservation and 

Rivers Control Act 1941 and the Water and Soil Conservation 

Act 1967 (S.4(c) Town and Country Planning Act 1977). This 

requirement provides some integration between the three acts 

for coastal zone management. 

Soil Conservation and Rivers Control Act 

Soil Conservation Act 1967 

The Soil Conservation and Rivers Control Act 1941 and the 

Water and Soil Conservation Act 1967 are the basis for water 

management and soil conservation in New Zealand. These 

acts are principal statutes in coastal zone management. 

two 

Both 

water management and soil conservation are structured through 

the National Water and Soil Conservation Authority (NWASCA). 
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National Water and Soil Conservation Authority 

The National Authority guides national regional, and local 

administration of water management and soil conservation. 

The Auithor i ty advises the Minister of Wor ks and Development 

on water and soil conservation topics,' including legislation, 

and gives advice on the coordination of public policies 

related to water and soil (Anon, 1984). The functions and 

powers of NWASCA are given in S.ll of the Soil Conservation 

and Rivers Control Act 1941 and S.14 of the Water and Soil 

Conservation Act 1967. 

The Water and Soil Directorate of the Ministry Works and 

Development is the servicing organisation for NWASCA. The 

Directorate provides technical, administrative, and research 

services to the Authority. It examines all proposa that 

corne to the Authority for approval, carrying out the 

appropriate technical studies and making recommendations on 

the submitted proposals. 

Other functions of the Water and Soil Directorate include; 

advising the Minister of Works and Development on matters for 

which the Ministry has responsibilities, assisting Local 

Authorities with technical advice on water and soil matters, 

and conducting research work. The water and Soil Directorate 

has three science centres, which are primarily involved in 

various aspects of applied water and soil research. 

Catchment Boards and Regional Water Boards 

At the regional level, water and soil management is carried 

out by Catchment Boards and Regional Water Boards. Catchment 

Boards were set up under the Soil Conservation and Rivers 

Control Act 1941 and Regional Water Boards under the Water 

and Soil Conservation Act 1967. 
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Catchment Boards functions are oulined in S.126 of the Soil 

Conservation and Rivers Control Act 1941, and broadly include 

the design and implementation river control, erosion 

control, soil conservation, and land drainage works. 

Regional Water Boards primar with water quality 

control and water supply. Specific functions and powers are 

given in S.20 of the Water and Soil Conservation Act 1967. 

In summary, the four statutes outlined can be said to provi 

the backbone of a coastal zone managment framework. However, 

there are a multitude of other statutes involved in coastal 

zone management (Fig. 

activity related and 

2.1) . These statutes are primarily 

provide little overall coastal 

management responsibility. 

The coastal zone management framework is complicated. The 

framework provides a complex of interacting and overlapping 

functions of the many management agencies involved. Because 

of these interacting and overlapping functions, it is 

difficult to identify which management agency has 

responsibility for certain management functions. The 

following section will attempt to identify the management 

agencies and their mandates for the management coastal 

information. 

4.3 .£I1.ANDATES FOR INFORHATION MANAGEMENT 

The purpose this section is to determine what agency or 

agencies has mandate or responsibility for information 

management in coastal zone management. The responsibility is 

for both the collection and dissemination of information on 

coastal processes and dynamics. 

The mandate of an agency is typically derived from three 

sources. The three sources are: 
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1/ Regulations which establish the agency; 

2/ Statutes; and 

3/ Administrative directives. 

The institutions involved in the collection and dissemination 

information on 

broadly divided 

institutions are: 

coas 

into 

processes 

two types. 

and 

The 

dynamics can 

two types 

1/ primarily service oriented. Those agencies 

whose purpose is principally to collect information 

and make it available to other users. These 

agencies include D.S.I.R., Universities, and the 

Meteorological Service. These institutions 

primarily collect information on specific topics, 

which are identified from either management needs 

or om the enabling statute that established the 

agency. 

2/ primarily management oriented. Those agencies 

whose function it is to collect information and use 

it in decision making. These agencies will often 

compile and use information generated by the 

service oriented agencies. These agencies include, 

NWASCA, Catchment Boards and Regional Water Boards, 

Harbour Boards, and 'Local and Maritime Planning 

Authorities. 

be 

of 

The following discussion will be confined to the mandates 

given to management agencies to collect, disseminate, and use 

information. This confinement of discussion is primarily 

because of restrictions in the time available to undertake 

this research project. It was necessary to confine the 

research brief to a manageable size. Because management 

and direct what agencies have the function to guide 

information is collected are the most sui 

identifying how sent information management 

focus 

operates. 
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Management agencies have a coord ting function for the many 

agencies whose principal function is to collect and 

disseminate information. 

Under the present framework coastal zone management the 

responsibility for 

is poorly defined~ 

jurisdiction and 

information collection and dissemination 

Management agencies have varying 

responsibilities with respect to their 

management functions. Jurisdiction may be national or 

limited to a defined area or resource. National jurisdiction 

enables coordinated coastal zone management as control is for 

the whole of New Zealand's coast. Under the present 

management structure (Fig. 4.1), there are two management 

frameworks that can provide coordinated national management 

of the coas t • 

These two frameworks are the Regional Authority framework and 

the NWASCA, Catchment Board, and Regional Water Board 

framework. The focus for management of each framework is 

different. Regional Authorities focus on planning for area, 

while the NWASCA, Catchment Board, and Regional Water Board 

framework focusses planning and management water and soil 

resources. The dichotomy between the functions of each 

management framework results from the legislation. As 

outlined in chapter 2 this dichotomy is seen as one of the 

more important problems facing coastal zone management. 

The Ministry of Transport, Harbour Boards, Local Authorit 

and Maritime Authorites, each manage limited areas of the 

coastal zone, making it difficult for any coordinated 

national jurisdiction. Further, the Ministry of Transport, 

Harbour Boards, and Local, Maritime, and Regional Authorities 

have no specific mandates to collect and disseminate 

information on coastal dynamics and processes. These 

agencies do, however, have a need for such information, if 

they are to effectively plan for the areas, and thus have 

an implied respon bility to collect such information. 

Contrast this situation to NWASCA, Catchment Boards, and 
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Regional water Boards, which are in a suitable position in 

the coastal zone management framework to undertake 

information management. These agencies have explicit 

mandates that direct them to collect, disseminate, and use 

information. These mandates will now be discussed. 

National Water and Soil Conservation Authority 

The powers and functions of NWASCA are set out in the Water 

and Soil Conservation Act 1967 and the Soil Conservation and 

Rivers Control Act 1941. Under the Soil Conservation and 

Rivers Control Aqt 19 the objectives for which the 

Authority is established are primarily to promote soil 

conservation, and to prevent and mitigate soil erosion 

(Section 10 (a), (b». The functions of the Authority are 

set out in Section 11. Provisions relevant to information 

management on coastal processes and dynamics are: 

I (a) The carrying out of surveys and investigations 

to ascertain the nature and extent of soil erosion 

in New Zealand. 

(e) The recording and publishing of the results of 

such surveys, investigations, designs, experiments 

and demonstrations. 

(f) The dissemination of information with regard to 

soil erosion, flood control, and soil conservation, 

and reclamation.' 

The Water and Soil Conservation Act 1967 provides further 

functions to the National Authority in respect of 'the 

conservation, allocation, use and quality of natur water, 

and for promoting soil conservation and preventing damage by 

flood and erosion and for promoting and controlling multiple 

uses of natur water ...• I (Long title; Water and Soil 

Conservation 1967) . 
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The functions of NWASCA are set out 

Water and Soil Conservation Act 

in Section 14 

1967. There 

of 

are 

the 

two 

provisions relevant to management of information on coastal 

processes and dynamics. The two provisions are Section 

14(3) (k) and 14(4) (k). These two provisions read as: 

S.14 (3) (k). To gui 

matters relating to 

conservation and the 

thereby acquired. 

and encourage 

natural water 

application of 

research in 

and soil 

knowledge 

S.14(4) (k). To carry out hydrological research and 

to promote research in matters where, because New 

Zealand conditions may differ from those upon which 

work has been done overseas, there is a lack of 

research data which would enable the applicability 

of overseas work to New Zealand conditions to be 

assessed. 

The provisions both the water and Soil Conservation Act 

1967 and the Soil Conservation and Rivers Control Act 1941 

are specific empowering directives to the National Authority. 

The directives are to undertake research and to interpret and 

disseminate the findings, on various aspects of water and 

soil in the coastal zone. There is, however, no specific 

directive to NWASCA to collect, interpret, and disseminate 

specific types of information. The directives are general 

empowering provisions only (Goldberg, pers. comm.). 

Because the provisions of the Acts are empowering provisions 

only, NWASCA has the power to carry out the directives, but 

it is not mandatory for them to do so. NWASCA has a limited 

and set budget for undertaking investigatory work so 

priorities determine what investigations are carried out. 

Before an additional investigation can be incorporated into 

NWASCA's overall programme, it must first be endorsed by 

NWASCA. Endorsement involves a proposal being submi 

whi outlines; why the propos investigation is nat 
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important, the expected benefits from the investi tion, and 

the cost of implementing it. Depending on the magnitude of 

the proposed investigation, approval for implementing it may 

be sought from either NWASCA, the Minister, or Cabinet 

(Goldberg, pers. comm.). If a new investigation is to be 

implemented an existing one must cease because of the limited 

budget of NWASCA. 

To carry out the 

National Authority 

information management function, the 

has technical assistance from the Water 

and Soil Directorate of Ministry of Works and Development. 

The express function of the Water and Soil Directorate is to 

service the National Authority. There is no specific 

legislative base for the Water and Soil Directorate. The 

Directorate was set up as an administrative response to 

requirements laid down in the Soil Conservation and Rivers 

Control Act 1941 (S.8) and the Water and Soil Conservation 

Act 1967 (S.30). The Directorate structure, organisation, 

and performance are not defined or circumscribed by 

legislation (Baumgart and Kneebone, 1984). 

To carry out its servicing function to NWASCA the Water and 

Soil Directorate has three science centres. The science 

centres are, the Water Quality Centre at Hamilton, the soil 

Conservation Centre at Palmerston North, and the Hydrology 

Centre at Christchurch. Research relevant to coastal 

processes and dynamics are carried out by both the Water 

Quality Centre and the Hydrology Centre. A summary of their 

work is given in Appendix 2. 

The science centres are not the only agencies doing water and 

soil research and surveys in New Zealand. A 

multi-disciplinary approach, both within and outside the 

Water and soil Directorate is encouraged. Much work takes 

the form of cooperative ventures with other organisations or 

carried out under research contract (Colman, 1985). 
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The funding structure for grants from NWASCA for coastal 

inves gations can be broadly divi into two types. First, 

that which supports pure research; the aim of which is 

primarily to collect functional information. These grants 

support the science centres and other contracts. The 

requirement for the work is that it be of national 

importance. The second type of grant is that which supports 

applied research. Information from this type research 

mu have direct application to the needs of management. 

These grants are primarily given to Catchment Boa and 

other local bod at an allocation rate of 60:40 (Ie 

Marquand, pers. comm.) 

The water and Soil Directorate also provides input to NWASCA 

through its Planning and Technical Services Group. One 

function of this group is to provide assessment of the use 

and potential of water and soil resources. It also has 

responsibility for computer archives and custody of technical 

information (Baumgart and Kneebone, 1985). 

NWASCA has the power, acting pursuant to Section 16(1) of the 

Water and Soil Conservation Act 1967 to delegate its 

functions and powers to any Government Departmant, Regional 

Water Board, local authority, corporation or person. In 1983 

the National Authority delegated to all Regional Water Boards 

the functions and powers contained in sections 14(3) (a), 

14 (3) (k), 14 (3) (1), 14 (3) (n), and 14 (4) (k) of the Water and 

Soil Conservation Act 1967 (NWASCA, 1983). 

Delegation of these functions and powers was seen as the only 

practical way for these functions to be carried out. This is 

particularly so in areas where there is no Catchment Board or 

Commission, so Section 126 of the Soil Conservation and 

Rivers Control Act 1941 does not apply (Anon, 1984). The 

functions and powers of Regional Water Boards and Catchment 

Boards will now be outlined. 
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ional Water Boards and Catchment Boards 

The role of water and soil management at the 

the function of Catchment Boards and 

regional level 

Regional Water 

Boards. Catchment Boards have different functions and powers 

than Regional Water Boards. The general functions and powers 

of Catchment Boards are given in ion 126 of the Soil 

Conservation and Rivers Control Act 1941. There are no 

provisions within 

information. 

this section relevant to managing 

Functions and powers of Regional Water Boards are given in 

Section 20 of the Water and Soil Conservation Act 1967. 

Provisions relevant to information management are S.20(5) (f). 

This provision reads: 

'As directed from time to by the Authority 

the Board shall collect, sort, and record data on 

resources and availability of natural water, and 

shall supply to the public authorities and the 

public information so collected'. 

Regional Water Boards were delegated two other provisions of 

the Water and Soil Conservation Act 1967. These two 

provisions are Section 14(3) (k) and 14(4) (k). These 

provisions read: 

'To guide and encourage research in matters 

relating to natural water and soil conservation and 

the application of knowledge thereby acquired. 

To carry out hydrological research and to promote 

reseach in matters where, because New Zealand 

conditions may di er from those upon which work 

has been done overseas, there is a lack of research 

data which would enable the applicability of 

overseas work to New Zealand conditions to be 

assess 
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Again, these provisions are empowering directives only and 

are constrained by financial and technical limitations of the 

individual Boards. 

Both NWASCA and the Regional Water Boar have empowering 

directives to examine problems and make plans in respect of, 

'the control of erosion on the banks of rivers, the shores of 

lakes, and the seashore .... ' (S.l4(3)(a)ii). Although the 

provision does not spec ically identify collection, 

interpretation, and dissemination of information, these 

features of information management are implied requirements. 

To 'examine problems' involves COllection and interpretation 

of information while to 'make plans' involves incorporation 

of the information into plans. 

4.4 CONCLUSION 

The framework for coastal zone management is complex. 

Consequently management responsibilities for many of the 

agencies involved are unclear. 

Mandates for coastal zone management put main 

responsibilities for information management with NWASCA and 

Regional Water Boards. Many of the responsibilities, 

however, provide little guidance of the type or scale of 

information required to be collected. The directives are 

general and leave a large amount of discretion to the 

individual Authorities. 

These general responsibilities for information management are 

subject to financial and technical constraints. The agencies 

responsible for information management are constrained in the 

extent to which they carry out their information functions by 

lack of funds. 
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The functions Regional water Boards for information 

management have only been delegated in the last 2-3 years. 

Consequently, many Regional Water Boards are probably only 

beginning to carry out these functions and the results of 

this change in management structure are not yet obvious. 
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CHAPTER 5 

SOUTH CANTERBURY REGIONAL SURVEY 

5.1 INTRODUCTION 

Management agenc in the coastal zone require information 

on the physical processes and dynamics operating on the 

coast. In this chapter a regional syrvey is presented to 

identify information management in the coas zone 

management framework. It was considered appropriate for the 

survey to cover a region because New Zealand's coastal zone 

management framework is based on a network of regional 

authorities. 

The first section of the chapter outlines the survey's aims 

and method. The following seven sections describe the 

perceptions and responsibilities of each coastal management 

agency in the region. The conclusion draws toget'her issues 

raised in the previous sections to identify a number of 

problems in the information management framework. 

The problems identified from the survey are likely to be 

typical of problems experienced in many other regions. The 

implications associated with the problems will be outlined in 

chapter 6. 

5.2 AIM AND METHOD 

Aim 

The purpose of the regional survey is to identify how the 

information management system operates in the coastal zone 

and where problems in this system exist. South Canterbury 

was used for the regional survey. 
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South Canterbury was chosen for the survey for a number of 

reasons. First, most of the agencies identified in 4 

are active in the region. Second, all agencies except NWASCA 

were based in Christchurch or Timaru and thus were i 

accessible. Last, the region is typical of many other 

r ions in New Zealand, both in the types of problems being 

ienced (erosion and flooding), and the rural character 

the region. 

Background to the Region 

South Canterbury has a coastline approximately 140 km long. 

It extends from the Rakaia River in the north to just north 

of the Waitaki River in the south (Fig. 5.1). The coast is 

made up of relatively steep mixed sand and gravel beaches. 

The adjoining continental shelf, in contrast, has uniform and 

well sorted sands, and gently slopes offshore to the edge of 

the shelf (Tierney, 1977). Predominant wave direction is 

from the east to southeast quarter reSUlting in a south to 

north littoral drift of sediments (T ney, 1977). 

As a result of port developments in Timaru and in particular 

the construction of breakwaters, significant coastal changes 

occured around Timaru. The main effect of the port 

construction was to cause sediment to begin to accumulate 

behind the breakwaters and in Caroline Bay. 

It is generally accepted that the coastline north of the port 

is eroding, decreasing in severity with increasing distance 

northward. Long term erosion rates of between 0.6-la5 m yr~l 

exist for most of the coastline 

Peninsular (Kirk, 1979b) . The 

stretch of coastline at present 

between Oamaru and Banks 

affected most seriously 

is the barrier beach 

enclosing Washdyke Lagoon (Hastie, 1983). Washdyke Lagoon 

acts as the outlet for a coastal drainage network which 

services the low lying land behind the coast, and the barrier 

beach supports the Tirnaru City Sewer outfall. Also adjacent 

to the lagoon is an industrial estate that is thre by 
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5.1: Administrative boundaries 

agencies in south Canterbury. 
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sea water flooding and erosion. 

Loss of the lagoon would have serious consequences for the 

Timaru area. This hazard situation has been subject to both 

a considerable amount of research and to planning 

restrictions aimed at preventing development of a portion of 

the coastal zone (Kirk & Weaver, 1982). Most of the Research 

undertaken in the Timaru area was initiated by the Timaru 

City Councilor Timaru Harbour Board. 

Method 

A series of semi structured interviews were conducted. At 

each interview a number of questions were asked which related 

to the following: 

a/ The activities of the management agency in the 

coastal zone; 

b/ Whether 

anticipatory; 

management was reactionary or 

c/ The need for information on coastal processes; 

d/ The availability of information on 

processes; 

coastal 

e/ Perceived problems with the present information 

system; 

f/ The role of the Catchment Board in providing 

information on coastal processes. 

Most interviews were recorded so that analysis of the results 

could provide as much useful information as possible. 
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Agencies identified in the region with coastal management 

responsibilities were: 

Aorangi United Council; 

Ashburton County Council; 

Strathallan County Council; 

Waimate County Council; 

Timaru City Council; 

Timaru Harbour Board; 

South Canterbury Catchment Board and Regional Water 

Board; 

Ministry of Transport, Southern Region; and 

NWASCA. 

Fig. 5.1 illustrates the jurisdictional area for 

management agency within the region. 

each 

The following seven sections to this chapter will outline 

each management agency in the region. Each section will 

first discuss the specific responsibilities of the agency 

where relevant. The responses from the interviews will then 

be discussed. The responses identify the perceptions of the 

management agency to; their role in coastal zone management, 

the need for and availability of information on coastal 

processes, and who they think has responsibility to collect 

and provide such information. 

5.3 AORANGI UNITED COUNCIL 

The first management agency involved with coastal zone 

management in South Canterbury is the Aorangi United Council. 

The Aorangi United Council is the most recently constituted 

United Council in New Zealand. It consists of four counties 

and one city; Ashburton, Strathallan, Waimate, Waitaki, and 

Timaru respectively. The United Council was constituted 

around 1983. 
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In 1984, 10 reports were prepared on anning issues arising 

in South Canterbury. The reports were submi to the 

united Council and have since been formally rec The 

report on Water and Soil issues recognises coas erosion 

problems in the region. However, the Council has yet to 

develop working pol ies from the reports on which to base 

its Regional Planning Scheme (Shelldon, pers.comm). 

5.4 ASHBURTON, STRATHALLAN, AND WAIMATE COUNTY COUNCILS 

The next three management agencies to be discussed are 

Ashburton, Strathallan, and Waimate County Councils. The 

three agencies are discussed together because of their 

similar approach to coastal zone management. These three 

counties make up most of the coastal area in the South 

Canterbury region. Each County has responsibility for land 

use planning and the provision of services for their 

counties. 

All three Counties have a planning consultant who prepares 

the County's district planning schemes in liaison with the 

Council officers. The planning consultants for the three 

counties were contacted rather than the County Councils 

themselves. It was felt that the planning consultants would 

have a good understanding of how the counties carried out 

their planning duties and could provide the required 

information. The consultants for the three Counties were Mr 

D. Bryce (Ashburton) and Mr B Thompson 

Waimate), both of Davie Lovell-Smith 

Christchurch. 

(Strathallan and 

and Partners, 

Each County Council recognises the coastal zone as being an 

important area to manage but not as far as requiring a 

seperate planning approach. The Councils have typically 

reacted to problems as problems arose. The County Councils 

have a statutory duty to ensure that buildings are not 

located in areas which are hazardous. Hazardous areas are 

required to be identif and incor ated into the district 
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planning schemes. However, in identifying the hazardous 

areas, it was considered to be the responsibility of the 

Catchment Board to provide the County with the factual 

information to identify these areas (Thompson, pers. corom.). 

5.5 TIMARU CITY COUNCIL 

The fourth management agency contacted for this study was the 

Timaru City Council. Statutory responsibilities of the City 

Council are for land use planning via their district planning 

scheme and the provision of services for the city. As a 

result of these responsibilities the City Council has had an 

active role in coastal management. This role came obout for 

two related reasons. First, the city's sewage outfall was 

being undermined as a result of erosion along the Washdyke 

lagoon barrier. Second, the land adjacent to Washdyke lagoon 

was zoned Industrial B in the Timaru City District Scheme. 

This land was, however, subject to sea water and freshwater 

flooding at various times and was also threatened by erosion. 

The land was subsequently rezoned as a Coastal Erosion Zone. 

The purpose of the Coastal Erosion Zone is to restrain 

development of the land until the full hazard potential is 

identified (R. Weaver, pers. comm.). 

Because people have a right to object to a change to a 

district scheme i.e., a change in zoning of land, the 

imposition of a hazard zone requires that the hazard zone be 

defined by reliable factual information. If the hazard zone 

is defined without adequate information, it is likely that on 

appeal to the Planning Tribunal the Tribunal would either not 

allow a hazard zone to be incorporated in the district scheme 

or that a departure from the scheme would have a good chance 

of being granted. 

Because of these possibilities the Council over the last 5-6 

years have undertaken a series of studies into the coastal 

processes in their area. The main purpose of these studies 

was to identify the rate at which the coast was eroding and 
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to investigate ways 

information from the 

of slowing the erosion rate. The 

studies have built on each other, but 

the Council is still far from having adequate information to 

effectively plan for the coastal hazard area (Weaver, pers. 

comm.) . 

The main reason why the Council initiated the studies into 

the coastal system was because there was a paucity of 

information available to the Council on erosion rates from 

which it could plan the Hazard zone. The Council saw that 

the information it required for planning was not available, 

and further it did not look like the information would be in 

the near future. 

5.6 TIMARU HARBOUR BOARD 

Timaru Harbour Board is the fifth management agency to be 

discussed. The Timaru Harbour is an artificial harbour 

constructed from a series of jetties and concrete 

breakwaters. The harbour is small relative to many of the 

natural harbours around New Zealand. 

The Harbour Board is primarily a trade organisation. The 

Board's prime concern is to ensure that the Port's 

development is in step with commercial shipping requirements 

and that it trades profitably. In line with the Port's 

commercial development the Harbour Board has undertaken a 

series of investigations aimed at determining the quantity 

and direction of littoral processes (Tierney, pers. comm.) 

The principal purpose of the studies was to aid in 

identifying a good port design for port safety and to 

determine how much sediment would enter and thus have to be 

removed from the main shipping channel. 

In carrying out the investigations the Harbour Board found 

that there was a definite lack of information on coastal 

processes relevant to its studies, particularly wave 

data. Information was not readily available 

climate 

from the 
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Catchment Board on these processes (Tierney, pers. comm.) . 

5.7 SOUTH CANTERBURY CATCHMENT BOARD AND REGIONAL WATER BOARD 

The next management agency to be contacted for the case study 

was the Regional Catchment Board and Water Board. The person 

contacted at the Catchment Board was Mr D. Todd. Mr Todd is 

employed by the Catchment Board as their coastal rs 

officer. Because of his work he has a good understanding of 

the Board's operations. He was however, not an ficial 

representative for the Catchment Board on the matters 

discussed. The following discussion therefore does not 

reflect the policy of the Catchment Board, but rather the 

perceptions and experience of Mr Todd. 

The Catchment Board and Regional Water Board have a 

jurisdictional boundary that encompasses the 

coastal zone. Up to 1982 the Board have had 

whole of the 

little input 

comm. ) 

ongoing 

involves 

twelve 

monthly survey at various ,points along the whole of the 

into coastal problems or processes (Todd, pers. 

However, the Boards have recently set up an 

monitoring programme. This monitoring programme 

three levels of monitoring. The first level is a 

regions coast. These surveys measure erosion and accretion 

rates. The second level of monitoring is after storms. The 

purpose of this is to identify changes in beach profiles and 

areas of flooding of adjacent farmland. The third level of 

monitoring is of known problem areas. More detailed 

information on rates of erosion or accretion, and littoral 

processes, is collected. 

Most of the data obtained from the surveys are put onto 

computer which in turn identifies erosion and accretion rates 

for the surveyed areas. Although the information obtained 

from the computer analysis is stored it is not passed 

the territorial authorities as a matter of course (D. 

on to 

pers. corom.) . There is, however, a free exchange 

Todd, 

of 

ion with the City Council and Harbour Board. 
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The Catchment Board primarily undertakes its monitoring 

programme with the aid of grants from NWASCA (D. Todd, pers. 

comm.). Section 14(4) (k) of the Water and Soil Conservation 

Act 1967 used as just ication for such grants (see 

Section 4.3, p 52). 

All of South Canterbury coastline is mixed sand and 

gravel beaches on which there is a lack of research data from 

overseas work. 

5. 8 MINI STRY OF TRANSPORT 

The seventh management agency involved coastal zone 

management in South Canterbury is the Ministry of Transport. 

The Ministry of Transport has responsibili ty for most of the 

coast below mean high water mark in the region. The 

exception is that area within the Timaru Harbour boundaries. 

However, because there are few areas in the region for 

coastal developments, the Ministry of Transport has a minimal 

role in coastal management in the r ion (Lyons, pers. 

corom.). In the South Canterbury region the Ministry of 

Transport typically responds to proposed developments or 

problems rather than anticipating likely problem situations. 

The Ministry of Transport require for proposed developments a 

development plan which outlines the proposed structure, area, 

and the likely intrusion of the structure into the 

environment. For any major works, the Ministry of Transport 

will pass on the plans for the proposed development to their 

own consultants, the Ministry of Works and Development, for 

it to be assessed. If there is inadequate information to 

determine the likely impacts from the proposed development, 

an investigation may be undertaken to identify the coastal 

processes surrounding the proposed site so that a clearer 

idea of the likely impacts can be obtained. 
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5.9 NATIONAL WATER AND SOIL CONSERVATION AUTHORITY 

The final management agency involved in coastal zone 

management in South Canterbury NWASCA. NWASCA is the 

national body involved with water and soil management. Its 

responsibilities for coastal zone management within the 

region are the same as in other regions. There are two main 

responsibilities. First, to develop general procedures for 

coastal management and to make these known to Catchment 

Boards. The second responsibil is to provide Catchment 

Boards and other bodies, grants to undertake works and 

surveys in their regions (Goldberg, pers. comm.). 

NWASCA has provided grants to the South Canterbury Catchment 

Board to undertake investigations within the region managed 

by the Board. The research grant structure is not designed 

to provide money for long term monitoring programmes. NWASCA 

sees long term monitoring as the financial and technical 

responsibilities of the Catchment Board. 

5.10 CONCLUSION 

From the above discussion on the management agencies, a 

number of general problems with the information management 

system are identified. These problems are identified from 

speci concerns voiced by a number of the management 

agenc involved. 

First, both the Timaru City Council and Timaru Harbour Board 

require information on coastal processes for planning 

purposes. However, both agencies found a real lack of 

information on coastal processes available to them. The lack 

of information created uncertainty for their planning. 

Because of the uncertainty, both agencies initiated and 

sponsored studies into the coastal processes operating around 

Timaru. Most of the studies were carried out by, or under 

the guidance of Dr R.M. Kirk, University of Canterbury, 

Christchurch. These studies esently make up the bulk of 



68 

the ava able information for the ion. However, all the 

research has been either crises, haz , or project oriented. 

There is a dearth of long term information on coastal 

processes available to the management agencies. This dearth 

of information makes it difficult for the management agencies 

to meet their planning responsibilities. T lack of 

information problem may arise for two reasons. st, there 

may be an actual lack of information on coas processes. 

Second, the problem may instead be poor dissemination of the 

information that available. In the South Canterbury 

region the former situation appears prevalent, but for other 

regions it could be either one or a combination of the two. 

There are two further problems that can be identified from 

the case study. The second problem is a lack of clarity 

regarding responsibility for collecting information on 

coastal processes. Many of the management agencies believe 

that the responsibility for information collection lies with 

the Catchment Board and in turn that the information should 

be made available to the management agencies. This was 

particularly evident for information on coastal hazards. In 

contrast, the Catchment Board accepted little responsibilty 

for coastal monitoring until quite recently. The Catchment 

Board has started an ongoing monitoring programme as a result 

of delegated functions from NWASCA (S.14(4) (k» in 1983. 

Communication channels for disseminating the information to 

potential users have not as yet been established, for any 

agencies except the City Council and Harbour Board. This may 

be because the monitoring program is still very much in its 

infancy. The information from the monitoring programme is 

stored on computer at the Catchment Board's office in Timaru. 

The second problem is the ambiguity over the means of 

financing coastal investigations. The monitoring programme 

of the Catchment Board is supported by grants from NWASCA. 

NWASCA, however, believes that grant money should not be for 

long term monitoring programmes. It sees these types of 

surveys as the finaci responsibility of the Catchment 

Board. 
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CHAPTER 6 

ISSUES IN COASTAL ZONE INFORMATION MANAGEMENT 

6.1 INTRODUCTION 

This study began with the premise that present management of 

the coastal zone appears to have insufficient information or 

understanding of the physical processes operating in the 

coastal zone. It was considered that a lack of information 

created risk and uncertainty in decisions about 

developments and uses in the coastal zone. 

future 

A survey of the literature in chapter 2 confirmed this 

premise and raised the question, why is there a lack of 

information for coastal zone management? The remainder of 

the report addresses this question. Chapters 3, 4, and 5 

examined the various ts of the problem of information in 

coastal zone management. The three chapters provide 

information on which to draw several conclusions on the 

existing information management framework. The remainder of 

this chapter is a synthesis of the previous three chapters. 

The following section combines chapters 4 and 5. Together, 

chapters 4 and 5 provide a useful analysis of the existing 

coastal zone information management system. The second 

section brings in the model framework outlined in chapter 3. 

The existing information management framework is examined 

with reference to this model. 

6.2 SYNTHESIS OF ISSUES AND PROBLEMS 

Conclusions of chapters 4 and 5 identified issues relating to 

the coastal zone management structure and to the experience 

in South Canterbury. This section expands on those 

conclusions to investigate the interaction these problems 

and the implications. The first t this section 
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investi the conclusions from the regional survey. The 

this section discusses the conclusions awn 

from chapter fours discussion of the New Zealand coastal zone 

management structure. 

ional Sur 

Conclusions om the regional survey identified 

problems to do with information management. The 

problems identified were: lack of information available 

planning purposes, lack of clear responsibility for 

three 

three 

for 

the 

collection of information on coastal processes, and ambiguity 

over the means of nancing coastal investigations. 

The problems concluded from the South Canterbury survey may 

be similar to those from other regions in New zealand. 

Whether these problems are shared in other regions can be 

indicated by comparing them with the problems outlined in 

chapter 2. The two main problems with information management 

indentified in chapter 2 were: 

1/ A lack of information; and 

2/ Poor transfer of information 

collectors and users. 

between the 

These two major problems will be discussed ately drawing 

on or in light of the conclusions of the South Canterbury 

survey. 

Lack of information was one problem identified from the 

regional survey. This problem is typical in New Zealand 

coastal zone management as identified in chapter 2. A reason 

for the lack of information, as outlined in chapter 2, was 

the inadequate research and survey structure used to generate 

information. This also appears to be the reason why there is 

an absence of adequate management information for the South 

Canterbury region. In South Canterbury no one management 
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agency has, until recently, taken responsibility for the 

systematic and continuing collection of information for the 

region. Both the City Council and Harbour Board, who are the 

most active participants for information management, are 

primarily concerned with project or crises directed 

information gathering. Information is relevant to specific 

problems within their jurisdictional areas. The Catchment 

Board appears to have accepted some responsibility for the 

systematic and continuing collection of coastal information 

for the region. However, the present programme of the 

Catchment Board may be subject to financial problems in the 

future. These problems arise from the funding structure, 

which will be discussed later in this section. 

The abscence of responsibility for information collection and 

dissemination in the past may be attributable to the unclear 

management framework that exists in South Canterbury. The 

lack of clarity stems from the vague provisions in statute 

delegating information responsibilities to management 

agencies. This problem will be discussed in the following 

section. 

The second problem in New Zealand coastal zone information 

management was poor information transfer between collectors 

and users. Although this problem was not conspicuous in 

South Canterbury, there appeared to be some deficiencies in 

the transfer of information. There were no problems with 

information transfer between the three most active management 

agencies; the Catchment Board, the City Council, and the 

Harbour Board. There did, however, appear to be no clear 

communication channel for information between these three 

agencies and other users of information. This situation 

probably exists because the Catchment Board has only recently 

entered the information management framework. Before the 

entrance of the Catchment Board, both the Timaru City Council 

and Harbour Board were the principal collectors of 

information. However, the information collected was seen by 

these agencies as solely relevant to their jurisdictional 
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areas. The Catchment Board is the only agency in the ion 

that collects information on a regional basis and which could 

coordinate information management. 

A third problem that was identified in the regional survey 

but was not identified in chapter 2 is ambiguity in the 

funding of coastal surveys and investigations. This problem 

has important implications for any long-term monitoring 

programme that is funded by grants from NWASCA. 

The South Canterbury Catchment Board applies for grants from 

NWASCA to aid in funding its coastal monitoring programme. 

It does this under S.14(4) (k) of the water and Soil 

Conservation Act 1967, as justification for the grants. The 

grant ratio is 60% of the total cost of the surveys. NWASCA 

has, however, stated that its grants are not for long-term 

monitoring programmes, but rather for ific surveys that 

produCe information with direct management application. 

NWASCA sees the funding for long-term surveys as the 

responsibility of the Catchment Board. 

The consequences of this situation may be quite serious for 

any long-term monitoring programmes, that are being funded by 

grants from NWASCA. If NWASCA unwilling to sponsor 

long-term programmes they may be dropped because Catchment 

Boards may be unwilling to financially support works entirely 

themselves. This reluctance to fund surveys by Catchment 

Boards could result for two reasons. First, coastal surveys 

are expensive in both time and money, and there is also 

little direct return to the Boards because surveys are not 

rateable and therefore provide no income. Consequently, many 

costs involved in surveys are 'sunk' costs, i.e. costs 

without returns, from the Catchment Board's point of view. 

The second reason why Catchment Boards may be reluctant to 

undertake sur at their own expense is because the value 

of much of the formation gained from the surveys lies in 

the long term accumulation of the information. Many of the 
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expected benefits from the information are in future. 

Typically, future benefits are rated less highly than present 

benefits (Sugden and Williams, 1978). Important reasons why 

these future benefits may be rated less highly than present 

costs are uncertainty in the nature and magnitude of the 

benefits and the interest rate on capital invested now for 

future returns. 

Conclusions from 4 

The above section investigated the conclusions from the South 

Canterbury survey. This section investigates the conclusions 

from chapter 4 and considers the implications for the 

adequacy of future coastal zone information management. 

Together, these issues provide a situation that does little 

for stimulating information collection. The main issues 

identified in chapter 4 were; information 

functions have only recently been delegated 

management 

to Catchment 

Boards, information management responsibilities are subject 

to financial constraints, and, information 

responsibilities are general. 

management 

The following conclusions which are drawn from the issues 

show that the first two issues are related. 

conclusion deals with the delegation 

management functions. The delegation 

of 

of 

The first 

information 

information 

management functions to Catchment Boards can be seen as a 

positive move to creating a feasible information management 

framework in New zealand. However, the feasibility of the 

information management framework is compromised because there 

have been no accompanying provisions for extra funding to the 

Catchment Boards. Consequently, as has happened in South 

Canterbury, Catchment Boards may apply for grants to carry 

out surveys, using delegated provisions as reasons for 

applying for a grant. The grant system appears to be an 

adequate system for supplying Catchment Boards with extra 

funds to undertake specific and applied coastal sur 

ie, areas with recognised erosion problems. It is not, 
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however, adequate for under ing 

programmes. Most current grants 

basis. Allocation of funds on a 

long-term monitoring 

are assessed on a yearly 

yearly basis would be 

inappropriate for long term monitoring programmes. Long-term 

monitoring programmes need to be assured of funds for the 

life of the project. Because a yearly funding basis would 

allocate funds according to the priorities of each year, no 

such assurance of funds could be given. 

The second issue identifi om chapter 4 was the role of 

NWASCA and Catchment Boards in information management. 

Although NWASCA and Catchment Boards have responsibilities 

for collecting, analysing, and disseminating information, 

these responsibili t are very general. The 

responsibilities are in the form of quite vague provisions in 

the Water and Soil Conservation Act 1967. Two advantages 

arise from the Catchment Board and NWASCA having these 

general responsibilities. First, the general 

responsibilities allow a flexible approach to the process of 

selecting priorities and allocating funds. Second, the 

general responsibilities allow action to be taken according 

to need. Management agencies are able to undertake coastal 

surveys where most needed, which will be according to the 

level and scale coastal problems that each agency is faced 

with. However, these broad responsibilties provide little 

incentive for coordination or direction of information 

management responsibilities. Catchment Boards will continue 

to collect information only where there is an absolute need 

for such information. Further, these broad responsibilities 

create a significant problem when combined with the funding 

structure, and often limited financial resources of both 

NWASCA and Catchment Boards. 

Because funds are limited not all of the responsibilities of 

an agency can be undertaken. Therefore, some of the 

functions the agency is empowered to perform are not carried 

out. The agency will allocate funds among responsibilities 

accord to their importance or iority. Coastal surveys 
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are responsibilities that are likely to be as low 

priority. Th is because, they are expensive, have 

direct monetary returns, and the benefits occur in the future 

while costs occur earlier. Therefore, under the pr 

stem of information management, the present lack of 

information on coastal processes is likely to continue. 

General Conclusions 

Some of the problems and issues identified om chapter 4 and 

5 are the more obvious and superficial problems of 

information management. Underlying many of these problems 

and issues is the fundamental question of, the suitability of 

present coastal zone information management for dealing with 

information. 

Identified in chapter 3 were some fundamental principles 

required for information management. These principles were 

incorporated into a model which outlined six elements. A 

comparison at a general level between this model framework 

and the existing information amework is possible. This 

comparison results in a number of conclusions about the 

adequacy of the present information management framework. 

Three conclusions are drawn om the comparison. 

Conclusion 1. The model is a structured framework that 

recognises the importance of information to management. In 

the model there is clearly a high level of integration and 

coordination between the elements; information source, 

analysis, storage, d semination, and use. The existing 

coastal zone information management framework does not have 

such a clearly defined framework. For example, there is no 

storage system for information that promotes the 

shareability, ava ability, and integrity of information on 

coastal processes. 
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Conclusion 2. The focus of the model framework was an 

information management system that centred around a principal 

management agency or a number of coordinated agencies. The 

responsibility for information management rests primarily 

with these agencies. This type of framework is one of many 

possible frameworks. However, it has the advantage of having 

the three central information management elements; analysis, 

storage and dissemination, under the responsibility of one 

agency. This focussing of responsibility provides" an 

integrated management framework for dealing with information. 

Existing coastal zone management in New Zealand involves a 

large number of management agencies. None of 

management agencies have, however, taken responsibility 

the analysing, storing, and disseminating elements 

information management. Catchment Boards and NWASCA 

some responsibility for information management but 

responsibilities are at present poorly defined 

implemented. 

these 

for 

of 

have 

these 

and 

Conclusion 3. The institutional arrangements of the present 

coastal zone management framework provide an appropriate 

framework in which a coordinated information management 

system could be established. This institutional framework is 

the NWASCA/Catchment Board framework as previously outlined 

in chapter 4 (S.4.3 p49). This type of information framework 

is currently operating in New Zealand for water and soil 

resources information. Information on soil and water 

resources is collected by Catchment Boards and is stored in 

the central computer of the Water and Soil Directorate. This 

information system has proven its feasibility and value. 

However, until coastal information is given similar priority 

to the water and soil resources information, such a network 

will not be established. 
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The general comparison the present information management 

framework with the model outlined in chapter 3 could be taken 

a step further. An indepth analysis of the existing 

management framework would enable the identification of many 

of its inherent failings or weaknesses. The information 

provided by this analysis would be valuable for designing an 

information management system for coastal zone management. 

However, such an analysis is beyond the scope of this report 

as it would require detailed information on each of the 

elements involved in information management, e.g., sources, 

stor , dissemination, etc. An analysis of this type would 

be worthy of further investigation. 

6.3 CONCLUSION 

The conclusions drawn in the preceding sections of this 

chapter provide a complex picture of some of the more 

important problems in coastal zone information management. 

The problems or issues identi ed from both the regional 

survey and chapter 4 provide an understanding of the more 

practical problems. These problems are basically the 

symptoms of general or more fundamental problems identified 

from the comparison between the model and existing framework. 

These conclusions are summarised in Fig 6.1 which provides a 

simplified description of the existing problems of coastal 

zone information management. The figure illustrates a 

hierarchical scale of problems ranging from the general to 

the specific. Between these two end scales are numerous 

other levels of problems, of which only two are shown here 

for clarity. 

The level at which problems can be effectively addressed 

depends in part on the nature of the problem, the outcome 

sought, and possible 'spin off' effects. The following 

example wi illustrate this situation. If more information 

is wanted, this information could be obta 

the number surveys carri out each year 

by increasing 

To increase the 
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Fig. 6.1: Hierarchical sca problems with information 

management. 
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number of surveys, a change in the funding structure could be 

made so that more funds were apportioned to coastal 

monitoring programmes from the management agency budget. 

This type of response is one of many possible responses that 

would increase the amount of information available. The 

effect of the change in funding structure, to other areas of 

management, however, may be undesirable. Because a 

management agency's budget is usually limited, the allocation 

of further money to coastal monitoring programmes may result 

in other important programmes being cut. 

This situation illustrates the importance of looking at 

information management as a system that interacts with other 

management responsibilities. Further, it is important to 

recognise that the information system is made up of a complex 

array of interacting elements. For example, there is little 

value in increasing the number of coastal surveys, to get 

more information if the information system fails to 

disseminate the information to the appropriate users. If the 

information management system is to be effective, the system 

as a whole must function. 

This research project did not set out to provide an ideal 

solution to the information management problem that exists in 

present coastal zone information management. The purpose of 

the report was to provide an insight into the existing 

information management framework of coastal zone management. 

This insight would allow future changes to the coastal zone 

management framework to recognise the failings in present 

information management, and to be in a position to respond to 

them. 

The purpose of this study is reflected in the objectives to 

this study, outlined in chapter 1. There are four objectives 

which are: 
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To identify and clarify the nature of present 

information management in coastal zone management; 

To identify the inadequacies of 

information management system; 

the existing 

To discuss the implications for coastal zone 

management of the existing information management 

system; and 

To discuss the implications for policy of the 

findings of this report. 

The first two of 

completed. The 

objecti ves. 

these objectives 

following chapter 

have 

deals 

been successfully 

with the last two 
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7 

OPTIONS FOR INFORMATION MANAGEMENT 

7.1 INTRODUCTION 

Information is a fundamental resource for coastal zone 

management. The value information to decisions is 

determined largely by the characteristics of information. 

The characteristics of information, in turn, are a ted by 

the way information 

management determines 

managed. Consequently, information 

the value of information to decisions. 

Chapter 6 identified several inadequacies with the present 

coastal zone information management framework. The 

inadequacies of information create uncertainty in many 

decisions that may result in the misallocation of coastal 

zone resources. 

Historically, many coastal zone developments have been 

inappropriately situated, and consequently been subject to 

erosion. Between 1953 and 1978 about 85 erosion control 

works were considered by NWASCO (now NWASCA) for the 

protection of assets from erosion and flooding. Over this 

period the cost of coastal protection works was equive1ent to 

about $5 million in present-day terms (Gibb, 1984). The cost 

of each work therefore averages about $57,000. In addition, 

many other protection works, that have not been subsidised by 

NWASCA have been constructed by other management agencies. 

If the costs of these works were included in the overall cost 

to the nation, of coastal protection 

1953-1978, the cost could be an order of 

(Gibb, 1984). 

works in the period 

magnitude greater 

Many of the developments requiring protection works gave 

little consideration to the adjacent coastal processes. Such 

a lack of consideration may have arisen from a lack of 

r on of the dynamic nature of the coast. It is 
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important that coastal 

dynamic environment so 

managers perceive 

that they then 

the coast as a 

consider coastal 

ocesses and dynamics when initiating future developments. 

The lack of perception by coastal managers of coas 

dynamics has implications for future coastal zone management. 

K k (1979a) pointed out that within the next ten years there 

could be up to $5,000 million invested in the coastal zone as 

industrial, port, and residential expansions. If coastal 

managers are to avoid making mistakes about the location of 

future developments, there is a need for them to become more 

perceptive of the dynamic nature of the coast. 

require an increase in information. 

This would 

Coastal zone management at present primarily reacts to 

problems as they arise. Adequate information to address 

problems may be able to be collected during a crises period 

by an intensive survey programme. However, if coastal zone 

management is to become anticipatory and thus avoid many 

problems, coastal zone management policy should address the 

inadequate information management framework. Information 

management provides the appropriate focus for policy to 

overcome the implications that arise from the inadequate 

information management framework. Fig. 7.1 illustrates 

three policy options possible for addressing the inadequacies 

of the existing information management framework. The three 

options are: 

Do nothing; 

Specific and incremental adjustments; and 

Comprehensive review. 

In the following three sections each option will be outlined. 

The implications for coastal zone management policy will be 

discussed along with the advantages and disadvantages. The 

purpose of these sections to provide decision makers with 

adequate information on the possible implications of each 

option, than to recommend a specific option. 
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7.2 THE DO NOTHING OPTION 

The do nothing option maintains the existing information 

management framework. This option acceptable if it is 

considered that adequate information on coastal processes and 

dynamics can be obtained on an ad hoc basis, either at the 

time of the initial development, or during a crises 

situation. Further, this option allows for other priori es 

in coastal zone management. 

The findings of this report, however, suggest that the 

existing information management framework is inadequate and 

that much of the existing information on coastal processes is 

neither reliable nor valid (precise and representing what it 

purports to represent). 

processes and dynamics is 

temporal coverage (Kirk, 

Existing 

limited 

1979a). 

information on coastal 

in both spatial and 

Under 

information management framework, the 

continuing collection of information is not 

Consequently the spatial and temporal dearth 

the present 

systematic and 

likely to occur. 

of information 

will continue. As a result many coastal managers may 

continue to have a poor perception of the dynamic nature of 

the coast. 

Several implications for coastal zone management arise from 

the above situation. First, choosing this option indicates 

that it is considered acceptable, in light of the findings 

from th report, that the existing coastal zone information 

management framework is adequate. The lack of recognition 

given to coastal management provides some indication that the 

coastal zone is recognised by many decision makers as an area 

which does not require 'serious' management, but is one that 

can be left to the individual coastal managers. This 

attitude, contrasts with both New Zealands hydrological and 

land resources which have comprehensive information and 

management frameworks. 
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The second implication arising from adopting the 'do nothing' 

option is that future management would be reactionary rather 

that anticipatory. Many potential hazardous areas could not 

be identified from existing information. Consequently, 

coastal managers would remain unaware of these potential 

problems areas and could only react to problems once they had 

occurred. 

The third implication of the existing information management 

framework is that the quality of decisions by coastal 

managers would be compromised. Quality of decision making is 

dependent in part on the value of the information used (S.3.2 

p.24). This is important because coastal management deals 

with a resource that is finite, in part common property, and 

has a multifunctional role (S.2.3 p9). Decisions in coastal 

zone management are important as they will influence 

activities in the coast. If these decisions are based on 

inadequate information they may result in developments being 

placed in inappropriate places. If developments are 

inappropriately placed they may exclude other potential users 

or irreversibly affect the coastal environment. 

The 'do nothing' option has a number of advantages. First, 

it is administratively easier because it maintains the status 

quo. There would be no changes required to the existing 

institutional arrangements. Second, funds would not have to 

be allocated to monitoring programmes, or to establish 

information storage and dissemination systems. Funds could 

therefore be allocated to priority management 

responsibilities. Lastly, the actual costs of implementing 

this option are known. This creates more certainty in the 

funding required than if changes to the information 

management framework were adopted. 

The disadvantages of maintaining the existing information 

management framework are related to the implications 

discussed above. The major disadvantage is that future costs 

of coastal zone management could be very high. Costs may be 
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either nanc , social, or environmental. 

Environmental costs result from the destruction of the 

natural resource endowment. All developments impact on the 

environment. However, the scale or degree of impact is 

determined by both the type and scale of development and by 

the management practices used. Because present coastal zone 

management may place developments in inappropriate places, 

the environmental impacts arising from the development may be 

greater than they would have been had decision makers had 

reliable and valuable information. Social costs arise from 

impacts on people or communities. Impacts result when people 

are subjected to disruptions to their lifestyles. If 

developments are inappropriately placed and become subject to 

erosion or flooding, this can cause a number of impacts for 

the people involved. 

The third and most readily measurable cost is financial. 

Futur~ financial costs to coastal zone management created by 

poor decision making may be substantial. Incorrect decisions 

in coastal zone management are typically costly. An example 

of this is the existing coastal erosion works, discussed 

above. If a development is built in an area subject to 

erosion, an owner has three options for dealing with the 

hazard; do nothing, build protection works, or remove the 

development. All options are expensive, particularly 

building protection works. The cost of many protection works 

can be as much as $2000 per metre of coastline (Gibb, 1984). 

All protection works require a continuing maintenance cost 

for the duration of their existence, and many rarely succeed 

in carrying out their function. Those which do succeed in 

protecting assets, cause environmental costs by causing a 

loss of the beach in front of the protection works. 
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7.3 THE INCREMENTAL APPROACH 

The second option for addressing the inadequacies 

information management is the incremental approach. This 

option entails addressing the specific inadequacies in the 

information management framework that have been identified in 

this report. The option recognises that inadequacies in 

present information do exist and attempts to improve 

information management by addressing these as spec ic 

problems only. 

There are basically four problems that can be addressed. 

These problems are; the funding structure, research and 

survey structure, mandates, and information transfer. It 

should be noted that each of these problems, to some degree, 

impacts on the others. 

Priority of the problems to be addressed would be determined 

by at least three factors; the practicality, cost, and 

effectiveness of any proposed solution. The problems could 

be addressed either singularly or in combination. The actual 

approach to the problem will be dependent, however, on the 

three above factors. 

The incremental approach would address problems in their 

perceived order of importance. Theoretically, problems would 

continue to be addressed until the marginal gains from 

addressing the problems equated with the marginal cost. 

Because marginal gains are difficult to measure it is more 

likely to be continued until it was considered appropriate by 

the political decision makers. 

The following discussion of implications is not for each 

specific problem. The implications, along with the 

advantages and disadvantages of addressing each problem would 

need to be identified when considering priorities. The 

purpose of the following discussion is to identify the 

implications, advantages and disadvantages the 
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'incremental' option in general. 

This option several implications for coastal zone 

management policy. First, It would be expected that both the 

volume of information collected on coastal processes, and the 

input of this information to decisions would slowly increase. 

In the future, managers would have a better understanding of 

the dynamic nature of the coastal zone. Therefore, it is 

likely future decisions would recognise the dynamic nature of 

the coast so future developments would not be placed on 

inappropriate sites. 

The second implication for coastal zone management is 

directed at the management framework. Depending on which of 

the problems are addressed, changes vii II result to 

administrative; responsibili es, funding, and coordination. 

In considering the 'incremental' option, it must be 

recogni that such changes to the administrative changes 

will be required. It is not possible here, however, to 

identify the required changes as they cannot be assessed 

until priorities are determined. 

The advantage of this option is that it allows exibility in 

how information management is addressed. The most important 

problems can be addressed first. Each proposal for 

addressing the problems can be assessed and their 

consequences identified. 

implementation process are 

difficult to reconsider the 

If complications 

encountered, it 

during the 

would not be 

proposal. There would be few 

opportunities to make expensive mistakes because of the 

incremental process of the option. What mistakes were made 

could be quite easily corrected. 

There are three main disadvantages of the incremental 

approach. First, although it addresses the problems in 

information management it does not present optimal solutions. 

The option would allow many of the inadequaci es of 

information management to be addressed and improvements would 
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occur. However, the focus would be the spec ic oblems and 

not the underlying causes of these problems. It may be 

difficult to develop an efficient information management 

process when the underlying.framework is inappropriate. 

The second disadvantage is that it could take some time for 

the information management process to be improved to a point 

where decision making was enhanced. This is because of the 

incremental nature of the option. 

Lastly, the op on may have implementation difficulties. 

Difficulties may arise because the option is based on 

existing institutional arrangements. To be effective the 

incremental approach would require both the enthusiasm and 

cooperation of the existing management agencies. 

7.4 THE COMPREHENSIVE REVIEW 

The third option for addressing the inadequacies of 

information management is a comprehensive review of the 

information management framework. This option undertakes 

restructuring of the information management framework. 

Information management is a complex system of interacting 

parts. Because of the interactions, changes to one part may 

have implications elsewhere. To be effective attempts to 

improve information management should address the framework 

as one entity. 

In restructuring information management, the six elements 

identified in the model framework are important (S.3.5 p31). 

The six elements are information; source, analysis, 

dissemination, use, and feedback. The six elements 

a process for information management, and thus 

storage, 

identify 

l~ ilie 

foundation on which a comprehensive information management 

framework can be built. 
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This option has a number of implications for coaS zone 

management. First, a comprehensive 

information management would require 

coastal zone management framework. 

restructuring of 

examination of the 

Th because 

information management is one part of the coastal zone 

management framework. A necessary part of the examination of 

the coastal zone management framework would be to identify 

its goal. Information must have a purpose (S.3.3 p26). The 

goal of coastal zone management identifies the purpose for 

information. The information management system should be 

developed to achieve this purpose. 

The second implication for coastal zone management is that 

restructuring of information management would require 

revision of the existing legi ation. At present the 

legislation results in little coordination between those 

agencies that require information for planning and 

management, and those agencies that have responsibilities for 

information collection and dissemination. This dichotomy 

needs amending if information management is to be effective. 

The scale and type of revision required would, however, be 

dependent on the proposed information management system 

adopted. 

The third implication for coastal zone management is that the 

present institutional arrangements may be suitable for an 

effective information management system. However, better 

coordination is required between the management agencies 

involved. The actual means for providing this coordination 

could be through changes in statute or incorporation of an 

overseeing body into 

It was suggested in 

the existing administrative structure. 

1977 that a Coastal Commission be 

established to provide this coordination (Knox, 1979). The 

value of such a coordinating body would need to be assessed 

in light of a comprehensive restructuring of the information 

management framework. 
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Comprehensive restructuring should result in an increase of 

information with both spatial and temporal coverage. 

Immediate effects would be few, but over time New Zealand 

would generate a 

information. Both 

tremendous resource 

the reliability 

of 

and 

historical 

validity of 

information would increase as well as the dissemination of 

this information to the potential users. Managers' 

perceptions of the dynamic nature the coast would likely 

to increase. Coastal zone management would have a greater 

chance of anticipating future problem areas effectively and 

reliably. Decisions about future developments would not be 

based on inadequate information so it is expected fewer 

incorrect decisions would be made. 

The advantages of the comprehensive review arise because the 

review addresses the underlying cause of the present 

inadequate information management framework. The advantage 

of th option are self evident. They include, 

predictab ity and coordination. Further, management would 

be reasonably easy and straight forward. Both managers and 

developers would explicitly know their responsibilities. The 

options would also be relatively cost-effective. This is 

because management agencies would be coordinated and 

consequently there should be little overlap or duplication of 

responsibilities. 

The main disadvantage of the comprehens i ve approach stems 

from the fact that it involves looking at the whole system. 

A lot of effort has to go into getting the approach right. 

All inter actions between the information management system 

should be investigated as well as the interaction of the 

information management system with other elements of the 

coastal zone management system. As a result of the need to 

consider all of the interactions, there is good opportunity 

provided to accidentally overlook some of the interactions 

and therefore not get an accurate picture of how the coastal 

zone management system operates. Consequently, 

ementation of op on could result in an expensive 
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mistake. 

7.5 ION 

There are significant problems in coastal zone management. 

An important feature of many of these problems is inadequate 

information. Therefore, the information management framework 

was considered the appropriate focus, from which coastal zone 

management can address many of the problems. 

The three options identified above provide the means by which 

the inadequacies of information management can be addressed. 

Each option is based on different philosophies. The first 

option 'do nothing' is based on the belief that the existing 

information management framework is adequate and that coastal 

zone management does not require good information on coastal 

processes and dynamics. 

The second option, the 'incremental approach' takes the view 

that step by step problem solving is best. It is based on 

the philosophy of disjointed and incremental planning theory 

of Limblom (1959). Limblom argues that because of the 

cognitive limitations of decision makers, planning cannot be 

comprehensive and improvements must be by a peicemeal 

approach. 

The third option, the 'comprehensive review' takes the 

opposite view to addressing information management, than does 

the incremental approach. The basis of this comprehensive 

approach is the normative and ideologic theory of planning of 

Davidoff and Reiner (1962). Davidoff and Reiner argue that 

planners should detail fully the ramifications of proposals; 

the objective of planning being to widen choice. 

The advantages of each planning approach are eloquently 

argued in the respective papers, and the reader is directed 

to these for a synthesis of the concepts underlying each 

approach. 
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The purpose of outlining each option was to identify the 

possible implications of each for coastal zone management and 

to recognise both the advantages and disadvantages of each. 

From the previous sections, it is clear that the do nothing 

option has quite serious implications for future coastal zone 

management. Both the I incremental' and I comprehensive' 

however, provide means improving information management 

and in turn coastal zone management in general. In deciding 

on the appropriate option for addressing the present 

inadequate information management framework, it is necessary 

for the described implications to be weighed up along with 

the advantages and disadvantages. 

At the beginning of this study it was stressed that 

activities in the coastal zone requires management. Present 

coastal zone management, however, was considered inadequate 

to deal with many of the issues and problems that arise. The 

findings of th report suggest that the information aspects 

of management a cause to many problems. Th has serious 

implications for the coastal zone. It was noted that the 

coast must be recognised by coastal managers as a dynamic 

environment. It is only by collecting information on the 

resource that understanding can improve and anticipatory 

management can result. It is hoped that the material in this 

report has been both informative in identifying many of the 

present inadequacies of coastal zone management and helpful 

in identifying possible options for addressing these 

inadequac Coastal zone management like all management of 

resources require good information. Consideration and debate 

of the options presented would seem appropriate as means 

towards a comprehensive and effective coastal zone management 

framework. 
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APPENDIX 1 

SECOND SCHEDULE 

MATTERS To BE DEALT WITH IN DISTRICT SCHEMES 

1. Provision for Bocial, economic, spiritual, and recreational opportunities and 
for amenities appropriate to the needs of the present and future inhabitants of the 
district, including the interests of [children and] minority groups. 

2. Provision for the establishment or for carrying on of such land uses or 
activities as are appropriate to the circumstances of the district and to the purposes 
and objectives of the scheme. 

3. Provision for marae and ancillary uses, urupa reserves, pa, and other 
traditional and cultural Maori uses. 

4. Provision for the safe, economic, and convenient movement of people and 
goods, and for the avoidance of conflict between different modes of transport and 
between transport and other land or building uses. 

5. The preservation or conservation of-
(i) Buildings, objects, and areas of architectural, historic, scientific, or 

other interest or of visual appeal: 
(ll) Trees, bush, plants, or landscape of scientific, wildlife, or historic 

interest, or of visual appeal: 
(ill) The amenities of the district. 

6. Control of subdivision. 

7. The design and arrangement of land uses and buildings, includlng
(a) The size, shape, and location of allotments: 
(b) The size, shape, number, position, design, and external appearance 

of buildings: 
(c) The excavation and contouring of the ground, the provision of land

scaping, fences, walls, or barriers: 
(d) The provision, prohibition, and control of verandahs, signs, and 

advertising displays: 
(e) The provision of insulation from internally or externally generated 

noise: 
(f) The location, design, and appearance of roads, tracks, cyc1eways, 

pathways, accesses, and watercourses: 
(g) Access to daylight and sunlight: . . 
(h) The requirements of [section 25 of the Disabled Persons Commumty 

Welfare Act 1975 and section 331 (2) of the Local Government Act 
1974 (as enacted by section 2 of the Local Government Amendment 
Act 1978)]. 

8. The avoidance or reduction of danger, damage, or nuisance caused by
(a) Earthquake, geothermal and volcanic activity, flooding, erosion, land

slip, sub~idence, silting, and wind: 
(b) The emission of noise, fumes, dust, light, smell, and vibration. 

9. The relationship between land use and water use. 

10. The scale, sequence, timing and relative priority of development. 
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APPENDIX 2 

WATER QUALITY CENTRE MARINE RESEARCH PROGRAM 
By N M Burns 

Scientist in ~harge 
Water Quality Centre 

COASTAL AND ESTUARINE 

Although New Zealand has an extensive coastline; knowledge of coastal management 
is not advanced. Work in the Coastal Group ;s directed toward specifying 
acceptable methods of waste disposal into marine environments and the effects of 
developments on coastal stability. 
CEI Coastal Outfalls 
a. Past Achievements 

The long awaited Coastal Outfall Handbook is ready for the Government Printer. 
b. Present Investigations 

Investigation of water movements, water quality and distribution of benthic 
organisms around the outfalls at ,Gisborne, Mount Maunganui and in Tauranga 
Harbour are planned. This will :make it possible to determine the ecological 
impacts of these outfalls on their' nearby environments. 

c., Future Research 
The results from the present investigations will be used to plan further 
investigations so that outfall design and siting can be optimised. Klso, 
improved knowledge of ecological effects will permit better specific~tion of 
appropriate water right conditions. 

CE2 Estuarine Processes 
a. Past Achievements 

There was extensive participation in the study of , the Upper Waitemata 
estuary and 3 specialist reports were published. We have purchased the 
Danish Hydraulics Institute System 21 HD model for mOdelling flows in two 
dimensions. 

b. Present Investigations 
The OHI model ·works best in bounded areas not subject to the action of large 
waves, i.e. in estuaries .. The model has been used recently 40, compute 
flows in Tauranga Harbour at differerit stages of tide. These flows 
have been used to estimate dispersion around the Tauranga city outfall and other 
proposed qutfalls. The flows have been used ina study for the Bay of Plenty 
Harbour Board to model the effects of different structures on sedimentation 
in the harDour and current velocities which can occur at berthing areas. 

c. Future Research 
Studies have been started to determine the factors which control the tidal 
exchange of estuarine and coastal waters. These studies will mesh with future 
studies of dispersion and sedimentation in estuaries and future harbour 
modelling exercises. Work on the effect of waste discharges on the biota of 
estuaries will continue. A Tidal Gauging Handbook is underway. 

CE3 Coastal Stability 
a. Past Achievements 

Much advice on mining coastal sand resources and planning coastal developments 
has been given to the Catchment Authorities, Ministry of Transport and Ministry 
o,f !{orks and Development. Information collected earlier on coastal sediments 
is being written up. 

b. Present Investigations 
Studies of Hawke and Poverty Bay shoreline stabll icy have ~e~n completed and the 
relationship of stOl'm returr, ut:::'lad to b,eachvol:,'-:: chc:r' " :£ ':Je:in,] investigated. 



c. Future Research 
A Handbook on Coastal Survey methods is planned. An assessment of the 
factors affecting the stability of North Island east coast inlets is to be 
done. 

.Topic 

River l'Iouth 
Stability 

Wave C i imate 
Analysis 

CHRISTCHURCH HYDROLOGY CENTRE 

HYDRAULICS GRQUP 

MARINE RESEARCH PROGRAM 

Achievements 

Set up an extensive 
data collection 
program (tides, 
waves, bathymetry, 
topography) at the 
Rakaia River Mouth. 

In collaboration 
with MWD Central 
Laboratories, 
pUbl ished reports 
on wave climate on 
the West Coast. 

Present Work 

Analysis of data 
and development 
of mathematical 
models. 

Collection and 
analysis of wave 
data in the 
Canterbury and 
North Taranaki 
Eights. 

Future Research 

Validation of 
models and 
development of 
design procedures 
to forecast. the 
effect on Canter
bury river mou~hs 
of any changes to 
the rivers. 

Colle::tion and 
analysis of wave 
daca in Lyttelton 
and Nelson Harbours, 
and else~here as 
resources C>:COffi," 

ava i 1 ab 1 e. 
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