
October 4·8, 2017, 
Dubrovnik, Croatia 

INTERNATIONAL CENTRE FOR SUSTAINABLE 
DEVELOPMENT OF ENERGY, WATER AND ENVIRONMENT 
SYSTEMS 

I

12th CONFERENCE ON 
SUSTAINABLE DEVELOPMENT 

OF ENERGY, WATER AND
 ENVIRONMENT SYSTEMS 

• , .
www.dubrovnik2D17.sdewes.org 



1 

Adaptation Strategies for Low Lying Coastal Land in New Zealand: 

Proactive or Reactive? 

Chris Murphy 
Department of Architecture 

Unitec Institute of Technology, Auckland, New Zealand 
email: cmurphy@unitec.ac.nz 

ABSTRACT 

Policy 26 of The New Zealand Coastal Policy Statement 2010 requires New Zealand’s central 

and local government to provide where appropriate for the protection, restoration or 

enhancement of natural defences that protect coastal land uses from coastal hazards. This 

includes sites of significant biodiversity, cultural or historic heritage and geological value. 

With 65% of its inhabitants living within five kilometres of the sea, the country’s well-being 

remains vulnerable to coastal hazard events including flooding, land instability, tsunami and 

coastal inundation caused by tidal surges exacerbated by rising sea levels. This paper will 

research and compare aspects of climate adaptation policies for two such municipal 

authorities, the Auckland city and the Western Bay of Plenty District Council, as outlined in 

the natural hazard section of their respective Municipal Planning documents. The former is 

the largest city within New Zealand, the latter a northern coastal district made up of coastal 

residential properties and rural farmland. Both jurisdictions share significant challenges from 

sea level rise bordering low lying coastal land. 
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1. INTRODUCTION

Climate change, particularly from sea level rise (SLR), poses significant risks for coastal 

communities. A wealth of research studies into the effects of climate change and its 

anticipated effect on SLR across the last 15 years reflect an increasing awareness of these 

risks [1]. Hall et al suggests present day sea levels in the United Kingdom could rise by up to 

690mm by 2080 [2] with damage depending on size and frequency of surge event [3-4]. 

Studies emanating from Latin America suggest population rise and building development in 

coastal areas is set to continue together with rising sea levels and changes to extreme sea 

levels associated with storms, thereby adding to the risk level [5] and, of course, the cost [6]. 

Peer-reviewed publications such as Rahmstorf (2007), using techniques that relate sea level to 

historical average temperatures, suggest a rise of 0.55m to 1.25m, depending upon emission 

scenarios [7]. Vermeer & Rahmstorf (2009) [8], Horton et al (2008), Grinsted et al (2010), 

Pfeffer et al (2008) and others range in their estimates of a SLR from a low 0.18m to a high of 

1.6m by 2100, depending upon the methods used and the various emission scenarios [9-11]. 

Research studies in New Zealand by Golledge, Naish et al. (2015) suggests the upper limit of 

these projections could be too conservative, with ice sheet melt from Antarctica alone 

estimated in their modeling to contribute a base sea rise of as much as 40cm by 2100 if a 

global temperature rise maximum of 2 degrees is not maintained. This would result in a 

significant increase in the estimates of the Intergovernmental Panel on Climate Change report 

(IPCC) [12]. Golledge et al’s scenario, a projection that has a present IPCC low confidence 

rating, would, if borne out, result in Antarctic sea ice melt, ice shelf erosion (and subsequent 

melt) with resultant SLR of several metres [12-14].  
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Climate adaptation policies and the strategies to implement them are designed to lessen the 

vulnerability of communities facing these climate-related risks. The emergence of these 

policies at the local government level is a response to a rising awareness of the risk that 

climate change poses for communities and the growing belief that effective policy 

implementation to counter coastal vulnerability is likely to emerge more readily at a local 

level than from central governmental level or as edicts from international organisations.  

 

There are issues associated with devolving policies at local government. Local governments 

vary in size and accordingly resource management capacity. Surveys indicate an uneven 

emphasis on certain aspects of climate change risk, such as flood risk, while neglecting other 

aspects such as “biodiversity or water resources” [15]. Researchers indicated barriers to 

effective adaptation from a lack of research information, financial constraints, a lack of local 

expertise and a lack of political will [16]. The absence of statutory obligations [17], a lack of 

clear roles and responsibilities [18] and political restraints on local government can also 

contribute to ineffective outcomes [19]. 

 

Devolution to local government, however, does have advantages. Public participation in the 

policy decisions is easier to obtain. Stakeholder engagement remains a bulwark against 

detachment and an opportunity for the local populace to have their say in legislative changes 

that may affect their everyday living. Whilst local government responses to implementing 

adaptation objectives can vary considerably [20], Sayce et al [21] and Pomeroy and Douvere 

suggest public participation and collaboration processes, made easier at local government 

level, help to inform and involve a diverse public audience, deepen mutual understanding and 

assist in ensuring that planning and decision-making is informed by the “needs and interests 

of the affected communities”, whoever they may be [22]. This is particularly the case where 

the public is included in the consultation process from an early stage [23], as it helps to build 

local knowledge over time, an important task in the community acceptance of climate change. 

This in turn, with sufficient funding and leadership including the necessary interaction with 

policy makers, assists in underpinning the legitimacy of the mitigation and adaptation policies 

adopted [24]. Planned adaptation is hence a part of a “balanced and prudent response to 

climate change” to “proactively enhance our capacity to adapt to the future effects of climate 

change through minimising, adjusting to, or taking advantage of the consequences of climate 

change.” [25] Good adaptation processes include working with coastal communities to 

achieve change, understanding existing risks and vulnerabilities to coastal hazards and 

identifying and mitigating the most adverse. Policies should incorporate flexibility, be phased 

in and open to change through on-going monitoring  

Comparing local adaptation policy 

Comparative policy analysis is the systematic study of and comparison of public policies and 

policy-making in different jurisdictions “ to better understand the factors and processes that 

underpin similarities and differences in policy choices.” [26] Effective comparisons can elicit 

clarity about the determining factors that make for the variations in policy and hence “serve as 

a foundation for theory-building.” [27] They enable policy makers to draw inferences from 

the experience of other jurisdictions, and thus help improve the overall quality of adaptation 

policies across the local government spectrum. Adaptation policies, by their very nature, are 

dealing with the unknown in an incremental way such that a region’s vulnerability, or 

susceptibility to “negative climate-related impacts” is reduced. [28] All local governments 

have some scope for formulating localised policy choices, in spite of common restraints such 
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as a lack of capacity, scarce resources and central government placed limitations to their 

authority. The choices they make provide fertile grounds for comparison. [29] 

POLICY CONTEXT 

New Zealand Coastal Policy Statement 2010 

Both the Auckland Unitary Plan (AUP), Auckland City’s new Planning document, and the 

Western Bay of Plenty District Council’s (WBOPDC) scheme are in fact a series of plans that 

detail how the regional area will deal with managing the “use, development and protection of 

natural and physical resources in a way, or at a rate, which enables people and communities to 

provide for their social, economic, and cultural well-being and for their health and safety” 

[30]. They are both hence a combined Regional Policy Statement, Regional Coastal Plan, 

Regional Plan and District Plan. They are the primary document through which the local 

governmental authority meets its obligations under the overriding governance legislation, the 

[New Zealand] Resource Management Act 1991 (RMA), to protect community health and 

wellbeing from any negative environmental effects arising from poor air quality, excessive 

noise or vibration, poor quality landfills or earthworks, and the like, and including the main 

focus of this paper, natural hazards. These statutory planning schemes are the vehicle through 

which local government manage development and growth and make and implement land-use 

decisions. The development decisions should reflect the regional planning priorities, advance 

the purpose of the RMA in achieving ecological sustainability and take account of the short 

and long-term environmental effects development on climate change. In the specific areas of 

Coastal management, the RMA requires local and regional government to give effect to the 

objectives and policies stated in the New Zealand Coastal Policy Statement 2010 (NZCPS). 

Within this document are the specific objectives and policies that pertain to coastal hazards 

local government is required to give effect to [31]. They will in this paper become the base 

criteria against which the respective natural hazard policies of the two jurisdictions are 

compared.   

Auckland’s Unitary Plan Natural Hazards Section: Chapter 5.12 Objectives and Policies 

Fourteen policies define the type of land subject to risk, specify conditions under which 

subdivision and development is allowed and outline in detail the risk assessment 

considerations for such development proposals that would be considered in any specialist 

(resource consent) application. These include the type of activity, its effect on public safety, 

consequences for other activities including effect on landscape values, public access, retention 

of land forms, nature of the site layout, planting to mitigate the severity of the hazard and the 

design and construction profile of the building and its ability to be relocated in the future 

should this be required [32]. Other pertinent policies that relate specifically to coastal 

inundation and SLR include formulas that establish the finished floor levels of buildings 

located within the natural hazard zones.  

The Western Bay of Plenty District Plan (Waihi Beach Coastal Protection Area)  

This northern semi rural district forms an arc around (but does not include) the fast growing 

Bay of Plenty city of Tauranga, now the fifth largest city in New Zealand. It contains the 

iconic ocean beaches of Waihi and Pukehina, the former being the particular focus of this 

study.  Waihi Beach is a long established holiday retreat for many New Zealanders, with 

many small holiday houses (baches) dotting the coastline. As with many others coastal areas, 

development pressure and desire for coastal land over the last 30 years has seen the small 

bach give way to the large house and the urban apartment. Much of the early development 

was ad hoc and gave scant regard to the long-term effects of coastal processes. As the town of 
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Waihi Beach has grown, however, issues such as flooding, flood plains and coastal hazards 

including erosion and inundation have come to the fore.  Research into coastal processes was 

first commissioned by the Bay of Plenty Regional Council in 1993. The special “Coastal 

Protection Areas” for Waihi Beach grew out of this research. They were incorporated into the 

first District Plan for the district in 1994, becoming operative in 2002 [33]. The initial 

research was revisited as recently as 2015 with the modified protection zones for Waihi Beach 

incorporated into the present Operative District Plan soon after [34].  

EVALUATION METHODOLOGY 

Outcome criteria 

The outcome criteria were selected from sections of the New Zealand Coastal Policy 

Statement objectives pertaining the management of key coastal hazard risks as a result of 

climate change [31], and taking into account the principles underpinning good adaptation 

processes outlined in the Ministry for the Environment’s local government guidelines [35].  

(Table 1) 

Table 1. Outcome Criteria 

 

Criteria  Description 

 

Criterion 1 Significant coastal hazard issues clearly identified 

and defined. 

Criterion 2  New (sub-divisional) developments are located away 

from areas prone to coastal hazard risks. 

Criterion 3 Coastal hazard risks are managed by considered 

responses, including managed retreat, for existing 

development in these areas.   

Criterion 4 Natural defences to coastal hazards are protected or 

restored. 

 

 

Rating System  

A four-point (0,1,2,3) rating system (Table 2) assessed the coastal hazard adaptation plans 

against each of the four outcome criteria. Scores reflected the amount of quantifiable detail 

present and its relevance to the local area and loosely followed, in format, a more extensive 

plan evaluation analysis undertaken for the southeast Queensland regional area [36].  

Limitations 

The comparison is of limited size and evaluates just one section of a multi-sectioned 

document.  The assigned values were the final determination of the writer, but were subject to 

check and discussion with, and by, others. Whilst the values are numerical the evaluation is 

qualitative in nature. A level of subjectivity within the evaluation process is, however, 

inevitable and must be acknowledged.  
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Table 2: Criteria evaluation system 

 

Rating Value  Description 

 

0 No evidence of criterion in the natural hazard section 

of the plan. 

1  Criterion acknowledged, but lack detail and 

definition. 

2 Criterion mentioned with moderate level of detail, 

however entirely descriptive and lack local 

application and analysis. 

3 Detailed analysis of criterion is provided a addressed 

in a manner that can be interpreted locally,  using a 

variety of tools such as vulnerability, exposure or risk 

assessments, maps, fieldwork or GIS analysis. 

 

COMMENTARY 

Criterion 1: Significant issues outlined and hazard identification clearly stated 

Both scheme plans acknowledge the risks associated with their locality, including coastal 

erosion, coastal inundation, tsunami, land instability, flooding, earthquake and volcanic 

eruption.  

 

Definitions. The AUP, unlike the WBOPDC scheme, gives a detailed definition of land that 

may be subject to natural hazards. More specifically, this is land defined as:  

a. within a horizontal distance of 20m from the top of any cliff with a slope angle 

steeper than 1:3 (18 degrees); 

b. on any slope with an angle greater than or equal to 1 in 2 (26 degrees); 

c. at an elevation less than 3m above Mean High Water Spring MHWS if the 

activity is within 20m of MHWS; and 

d. any natural hazard area identified with the Council’s natural hazard register, 

database,  GIS  viewer or commissioned natural hazard study [32]. 

Hazard Mapping. Both schemes augment written information with maps or databases that 

identify the location and scale of the hazard. In the AUP, the Auckland Council has taken the 

map technology one step further, with the National Institute of Water and Atmospheric 

Research (NIWA) assigned to instigate a series of digital overlay maps based on cadastral 

level information which, when overlaid over any base zone map, provide information about 

the projected extent of coastal inundation within a zoned area.  These GIS inundation maps, 

hazard registers and any additional reports make up the information that identifies land that is 

subject to natural hazards. The GIS maps provide an instant aerial picture for planners, 

architects, engineers and the public of the extent of coastal inundation and SLR expected in 

the housing area so chosen. It represents a considerable advance in digital plan technology 

(Figure 1). 

 

Hazards Database. The WBOPDC scheme identify other natural hazards, such as land 

instability and notate them on the plans, unlike the AUP which, for reasons associated with 

the new city’s size and complexity, has elected to schedule hazards other than those 
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associated with coastal hazards on separate databases. The onus in this latter case would be on 

the user to search out and identify these hazards prior to initiating a project for consideration.  

 

 

Figure 1. Digital overlay (left) to part Kawakawa Bay map (right) showing extent of coastal 

inundation predicted for a 1% AEP + 1 metre SLR event. (Source AUP) 

Criterion 2: New (subdivisional) developments are located away from areas prone to 

coastal hazard risks 

Both plans have addressed the issue. The Waihi Beach Coastal Protection Plan differs from 

the AUP, which has incorporated only one Coastal Hazard Zone, that being the 100year 

projection. As with the AUP, the WBOPDC allows limited residential development to 

proceed outside the coastal erosion zones (where it is prohibited), provided hazard protection 

work is not required. The mapped presence of primary (50 year) zone and the secondary (100 

year) coastal erosion zones in the local Waihi Beach area is another positive feature (Figure 

2). Sub-divisional development located within these erosion zones is prohibited. Elsewhere in 

inundation zones it is restricted to heights related to a common datum and to an assessment 

regime that takes into account the degree of portability of the structure, the avoidance in the 

use of concrete walls and floors, minimum distances to dune toe and the degree to which the 

sub-division impacts on the coastal environment.  

 

The AUP’s policy allows subdivision in certain limited circumstances but in all cases requires 

a full risk assessment of each sub-divisional proposal. Eleven specific criteria are outlined 

against which the subdivision proposal is measured. These include type, frequency and scale 

of the natural hazard, type of activity, design and scale, effects on public safety, exacerbation 

of an existing natural hazard, ease of movement for the building should it be required by 

severe shoreline retreat and the use and retention of natural landform buffers over hard 

engineering solutions.  All such land requires an engineering assessment to confirm whether 

the land is, or will be, subject to erosion, inundation or instability over the next 100 years.  
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Figure 2. Waihi beach coastal protection zones (source: WBOPDC) 

Criterion 3: Coastal hazards risk are managed by considered responses, including 

managed retreat, for existing development in these areas 

The WBOPDC scheme plan allows for development of land already developed in urban areas 

now known to be at risk from natural hazards “only when any likely adverse effects can be 

avoided or appropriately mitigated.” [34] Clause 8.5.2 of the plan elaborates on risk 

assessment criteria, with dwellings, alterations or extension located in inundation areas 

required to be above the 2 percent AEP storm tide event plus a 0.50m freeboard height.  

 

Development of existing land and building in the AUP is subject to the same restrictions as 

subdivision and new development ie., engineering assessment to assess its hazard free status. 

Failing that, a resource consent is required (special planning permission) in which the risk 

criteria outlined in Criterion 2 are examined. Should planning consent be given, finished floor 

levels for dwellings, alterations or extensions to the dwelling(s) located in coastal inundation 

areas are required to be above the mapped 1 percent AEP storm tide event plus 1.0m 

projected SLR.  

 

Planned Retreat. The issue of “planned retreat” for existing communities is not addressed to 

any degree of resolution in either scheme, even though consideration is a part of the NZCPS 

objective and a logical outcome of the RMA focus to “avoid, remedy and mitigate adverse 

effects” from planning decisions. The prospect of later building removal as a result of future 

coastal erosion and inundation is implicit in Policy 8 of the WBOPDC scheme in that it 

requires re-locatable buildings and prohibits “the use of concrete and blockwork foundations, 

floors and walls in the coastal erosion zones.”[34: Cl.8.2.2 (8)] The AUP similarly hints that 

the ability of a building proposal to be relocated in the future would be one of the factors 

influencing permission to develop or subdivide land [34: Cl.4(h)]. However there is no 

specific requirement in the present planning scheme for buildings in coastal hazard areas to be 

re-locatable.  Absent as a specific policy is the concept of managed retreat, where 

communities and local government discuss and agree on a long-term action strategies to 

remove building stock from inundation and erosion prone areas. Studies, such as the Climate 

Change Research Institute (CCRI) report, have expressed concern that coastal management at 

a local authority level in New Zealand, particularly in relation to SLR and its effects, is even 

now not taken seriously enough, in spite of recent internationally published estimates from 

researchers such as Rahmstorf 2007 [7] and Pfeffer, et al 2008 [11]. CCRI’s report expresses 

the view that existing settlements in low lying coastal areas, such as Waihi Beach, may have 

already accepted the inevitability of a coastal adaptation approach that depends on hard 
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engineering stabilization. This approach, whilst it may be appealing in the short-term, “will 

decrease community resilience and increase vulnerability in the long term”[37].  

 

Criterion 4: Natural defences to coastal hazards are protected or restored 

Both Scheme Plans state support this outcome in their policy definitions. The WBOPDC 

policy requires “the encouragement and enhancement of natural features such as sand dunes 

and wetlands which have the capacity to protect existing developed land.” [34: Cl.8.2.2 (70)] 

Hard engineering works are seen as last resort. Where hazard protection works are necessary 

“form, location and design are such as to avoid or mitigate potential adverse environmental 

effects,” a difficult proposition to achieve, as Figure 3 illustrates. 

 

 

 

Figure 3: Waihi Beach rock buttresses 

The AUP requirements have the same intent, but are more specific in what is not acceptable 

as a hard engineering solution. For example, such solutions must not “undermine the 

foundations at the base of the structure, cause erosion in front of, behind or around the ends of 

the structure, cause settlement or loss of foundation material, movement or dislodgement of 

individual structural elements, long term loss of sediment from the immediate vicinity or long 

term adverse visual effects on coastal landscape and amenity values.” [32: S8, (a-g)] 

 

DISCUSSION AND CONCLUSION 

The comparison is a first stage and small-scale attempt to compare coastal hazard adaptation 

policy for scheme plans of two very differently scaled settlements, one a large metropolitan 

city, the other a semi-rural district with pockets of urban coastal settlements.  Whilst there are 

wide differences between the two in scale and urban density, there is a window of 

commonality in that both jurisdictions contain tracts of low-lying, erosion prone coastal land.  

 

The comparison analysis exercise, summarized in Table 3, is a first step evaluation to identify 

both strengths and weaknesses of the natural hazards section of the scheme plans in the hope 

such comparison may assist the development of more rigorous adaptation-planning outcomes. 

The criteria values rated the degree of specificity of a policy to a particular hazard or locality.  

The more generic or global the objective or policy, the less its assessed value. The more 

focused the policy on geographically specific risk, the higher the rating. This approach is 
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supported by academic research that suggests good adaptation processes include working with 

coastal communities to achieve change, understanding existing local risks and vulnerabilities 

to coastal hazards and identifying and mitigating the most adverse in a flexible process that is 

open to change through on-going monitoring [20].  

 

Table 3: Evaluation Summary  

 

Criteria Western Bays District 

Council 

 

Rating Auckland Unitary Plan Rating 

 

One 

Coastal hazard issues identified but 

not readily defined. Detailed maps 

(not GIS).  Floor height formula 

(Moturiki datum) specific to Waihi 

Beach. 

 

2.5 

 

Coastal hazard issues identified 

and defined. Detailed GIS 

inundation maps relevant to any 

stated locality. Floor height 

formula. 

 

3 

 

Two 

 

Subdivision development not 

permitted in erosion zones. Special 

permission required elsewhere. Risk 

assessment analysis requirements 

listed in Sec 8.5.2 

 

2.5 

Subdivision development 

permitted in very limited 

circumstances. Risk assessment 

analysis required with criteria 

specified. Detailed requirements 

listed within Ch5.12.. 

 

2.5 

 

Three 

Existing development: Allowed in 

restricted circumstances or with 

engineer’s certification. Limited 

risk assessment analysis. Floor 

heights defined for local area.  

Planned retreat issues not addressed 

for existing buildings.  

1.5 Existing development: Allowed in 

restricted circumstances or with 

Engineer’s certificate. Risk 

assessment analysis. Detailed 

requirements listed. Floor height 

defined, general formula. Planned 

retreat issues not addressed for 

existing buildings. 

 

2 

Four Definition in general terms. 

Mitigation measures outlined in 

general terms only.  

 

2 

Definition in general terms. 

Mitigation measures outlined in 

detail 

 

2.5 

Total 

Value 

 8.5/12 

(71%) 

 10/12 

(80%) 

 

The simple comparative examination undertaken has discussed policy content and scored 

policy quality within the natural hazards policy section of the respective planning schemes. 

Results indicate few policy differences between the two natural hazard policies of what are, 

two very differently scaled municipal authorities.  The AUP natural hazards section was 

easier to follow and interpret, with supporting information more concise, contained and more 

easily extracted, particularly the GIS mapping feature.  The WBOPDC plan was written for 

the local residents of Waihi Beach. Its content indicated a good understanding of local risk. It 

was possible in both schemes to identify alignment with the NZCPS natural hazard objectives, 

with one possible exception being a lack of community policy connected to the need for 

“managed retreat.”  The comparison findings, modest though they are, will hopefully assist in 

future comparative analysis of local adaptation policies and policy-making, and enable 

predictions about how other communities will respond to the challenges of climate change.  
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