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1 Introduction 
Forty three submissions were received from the science sector in this domain. These submissions 
have been grouped as shown in Table 1.   

Table 1: Summary of proposed challenges by grouping 

Entry 
Id 

Challenge 

Housing 

71  To capture new and exist ing social science data in such a way that i t  can be used for 

bui lding computer models of  key aspects of New Zealand society to assist  with publ ic 

pol icy development. 

262 To deliver a New Zealand housing infrastructure through a bui lding industry that  can 

del iver  well -priced dwel l ings that  meet the needs New Zealand’s diverse households 

and the housing market with dwell ings that are real-value -  resi l ient, eff ic ient , 

af fordable 

321 Great Places to Live: Transforming New Zealand's Housing 

329 New Zealand’s residential bui l t  environment ( i .e. homes and neighbourhoods) is a 

recognised asset  that  is  managed to deliver value to the nat ion 

360 How can we enable healthy,  social ly enabled, and environmental ly sustainable 

communit ies at a t ime of increasing land pressures from populat ion growth, agri-

business demands and the desires for  retention and enhancement of  indigenous 

biodiversity 

375 Attaining and maintaining f i t- for-purpose neighbourhoods and houses in New Zealand 

ci t ies and sett lements that are af fordable,  healthy, eff ic iently connected and wel l  

designed 

451 Connecting People.  Achieve ski l ls development, social  cohesion and economic 

growth for New Zealand by developing, understanding and exploit ing new 

technologies for communicat ing throughout New Zealand and wi th the rest of  the 

wor ld 

Built Environment 

169 A cl imate that  supports human health and wel lbeing 

345 A challenge for New Zealand is that construction and product ion processes are 
ineff icient and unsustainable. We need to improve the eff ic iency of construction and 
industr ial  product ion systems in New Zealand. 

425 Sustainable ci t ies and societ ies 

450 Smart , Safe, Sustainable Ci t ies - Rebuilding Christchurch and Beyond 

465 Creating posit ive urban futures 

Society and Culture 

48  Support ive, creative and diverse communit ies 

92 A gross happiness index to add a further dimension land review the concept of GDP 

in economic planning 
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240 To develop a r isk management strategy to opt imise New Zealanders'  well -being i f ,  

because of  external factors,  New Zealand exper iences very low economic growth for  

a sustained per iod 

278 Support ing a thriving and productive New Zealand: Maintaining high levels of mater ial  

and subjective wellbeing requires scient i f ic approaches that  underpin responsive and 

tai lored policies that respond to a dynamic and changing economy and society 

292 To enhance the role of human capital in New Zealand's economic growth 

325 Fostering an innovat ive and cohesive New Zealand cul ture 

341 To develop cultural ly responsive sc ience teaching (CRST).  Using the cultural 

knowledge, prior  exper iences, frames of reference, and learning approaches of 

ethnical ly diverse students to make learning encounters more relevant and effect ive 

for them 

364 For New Zealand to have the cleanest water, safest  food,  least communicable 

disease in the world, thereby be the best  place in the wor ld to l ive 

386 Bui lding a f lour ishing e-Society 

416 Scienti f ic,  Technological, Engineering and Mathematical contr ibutions which assist 

New Zealand to bet ter compete in the Global  Market  Place 

472 Nurturing tomorrow’s c it izens today 

Crime 

210 In New Zealand Refugees are bel ieved not to integrate successful ly. The goal  wi l l  be 

to identify factors within the Cr iminal Just ice System which contr ibute to the 

unemployment and underpayment of refugees which wi l l  lead to address these issues 

423 New science, frameworks, approaches and tools are needed to ensure a sustained 

reduction in crime in the community and at the border.  Our vis ion is of  a New 

Zealand that is a safe place for al l  to l ive and prosper free from the social  and 

economic costs of  crime 

Equitable Outcomes 

298 Better l i fe opportuni t ies for school leavers of  Māori and Pasif ika and lower socio 

economic background by breaking the cycle of under achievement and addressing the 

issues that affect their education and youth environment 

478 Mātauranga: Valuing and enhancing Māor i and Pacif ic knowledge and assets 

483 Bui lding a High Equi ty Society - To achieve national prosperi ty, we wil l  need to 

achieve a progressive,  free,  democrat ic and high equi ty society, recognis ing the 

special  place of Māor i whi le embracing the mult icultural society we have become and 

our future generat ions 

Resilience to Hazards 

90 Understanding the l ikely impacts of antic ipated changes in land cover and usage, and 
in cl imate change, on wildf i re threat  wil l  be a key considerat ions for any approach to 
forest  and rural f ire management in the regions 

172 By accelerating the understanding of natural  hazard processes, their impacts and 
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mit igat ion options, coordinated through the Natural Hazards Research Platform, New 
Zealand wi l l  have more social and economic res i l ience, and wil l  become a world 
leader in national r isk management  

193 To make our economy, infrastructure and society as res i l ient as they can be to the 
ef fects of natural disasters.   Resi l ience infers an abi l i ty to survive a cris is and thr ive 
in a wor ld of uncertainty 

243 Adequately f ind the characteris t ics of active and inact ive faults especial ly in or  near 
major  urban areas 

253 Highly detai led, high quali ty mapping of New Zealand’s terrain using LIDAR for 
infrastructure and hazard planning 

269 Resi l ient and safe communit ies even in the face of  natural disaster.  This is to be 
achieved through making our energy supply and information technologies resi l ient  to 
loss or  damage 

291 Understand the l ikely impacts of  changes in social , environmental and economic 
outcomes in regard to wildf ire threat in New Zealand 

357 New Zealand is vulnerable to a range of geo and c l imat ic hazards and the goal  of  the 
Chal lenge is to improve New Zealand's resi l ience to these types of  hazards. 

400 Big data strategies for  tackl ing ‘wicked’ problems. - Cl imate change, sustainabi l i ty 
and the effectiveness of  emergency response systems are al l  par t of the ‘wicked’  
problems facing both our farms and ci t ies in the 21st Century.   Big data should now 
be used by the science community to solve these 

433 Resi l ience to hazards / coping wi th natural  disasters 

445 Communit ies res i l ient to biot ic and abiotic  hazards 

463 Increased Resil ience to Natural Hazards.  Goal:  To increase New Zealand’s economic 
and social res i l ience to natural hazards,  by quantifying the r isk to product ion, 
infrastructure and community activit ies, based on accelerat ing the understanding of 
hazard processes,  impacts and mit igat ion options 

466 Safe, Heal thy and Resi l ient  Communit ies 

482 Infrastructure, hazards and us 

485 Fire, a natural hazard:  res i l ience and prosperi ty.   

 



 

CONFIDENTIAL – NOT GOVERNMENT POLICY  
4 

344233 v8 

2 Housing 
The submissions in this group are shown with their underpinning themes in the table below. Each 
submission follows in full. 

Table 2: Summary of proposed challenges and themes 

Entry 
Id 

Challenge Themes 

71 To capture new and exist ing 

social science data in such a 

way that  i t  can be used for 

bui lding computer models of  key 

aspects of New Zealand society 

to assis t wi th public  pol icy 

development. 

1. To ident ify and col late new and exist ing social 
sc ience data and establish i t  in an "open 
sc ience" col laboration so that  any accredi ted 
user can start  interrogating i t .  

2. To build computer  models us ing the now-
established data platform and infrastructure on 
key features of New Zealand society and its  
functioning. 

3. To use the computer  models to inform pol icy and 
other discussions of  relevance to public  pol icy 
and societal understanding. 

4. To return to data sources and infrastructure to 
see what needs to be done to improve the 
informat ion system so far established. 

262 To deliver a New Zealand 

housing infrastructure through a 

bui lding industry that  can 

del iver  well -priced dwel l ings 

that meet the needs New 

Zealand’s diverse households 

and the housing market with 

dwel l ings that are real-value - 

res i l ient,  ef f ic ient,  affordable 

5. The relat ionship between construct ion costs,  
af fordabil i ty and dwel l ing performance and 
ameni ty expectat ions 

6. The impact of low economies of scale 

7. How consenting processes and compl iance 
processes impact on affordable dwel l ings 

8. Why supplying affordable dwel l ings appears not  
to be attractive to the building industry 

321 Great Places to Live: 

Transforming New Zealand's 

Housing 

1. Af fordable Housing 

2. Li fet ime Housing 

3. Del iver ing High-Performance Housing 

329 New Zealand’s residential bui l t  

environment ( i .e. homes and 

neighbourhoods) is a 

recognised asset  that  is  

managed to deliver value to the 

nat ion.    

1. Developing investment models to enable sound 
asset management: current  mix of pr ivate, 
business and state investment is a barr ier to 
del ivery of  good quali ty, f i t  for purpose homes 
and neighbourhoods that  del iver  high value to 
res idents and the New Zealand economy 

2. Transforming homes and neighbourhoods to 
improve outcomes for  al l  New Zealanders: i .e.  
reverse the current  trend of  sub-standard stock 
and poorly planned neighbourhoods contr ibuting 
to i l l -health, poverty,  ineff ic ient resource use 
and environmental  degradat ion 

360 How can we enable healthy,  

social ly enabled, and 

1. Understanding New Zealand demographics, 
housing preferences and pat terns 
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environmental ly sustainable 

communit ies at a t ime of 

increasing land pressures f rom 

population growth, agri-

business demands and the 

desires for retention and 

enhancement of  indigenous 

biodiversity 

2. Design, technology and costs 

3. Community housing models and scenarios 

4. Planning processes and communicat ion 

375 Attaining and maintaining f i t- for-

purpose neighbourhoods and 

houses in New Zealand ci t ies 

and sett lements that  are 

af fordable, healthy, eff ic ient ly 

connected and wel l  designed 

1. Understanding New Zealand’s present and future 
res ident ial  urban form and development needs 

2. Interdiscipl inary urban research to inform 
decision-making 

3. Managing the effective transit ion to high qual i ty 
neighbourhoods and housing 

4. Ef fect ive sc ience communication with 
communit ies of interest 

451 Connecting People.  Achieve 

sk i l ls  development, social 

cohesion and economic growth 

for New Zealand by developing, 

understanding and exploit ing 

new technologies for 

communicating throughout New 

Zealand and with the rest of  the 

wor ld. 

To develop a new communication theory that is 
appropriate for the modern era, and to create 
technology that  wil l  al low people to communicate 
remotely and natural ly wi th individuals or whole 
crowds as i f  they were having a face to face 
conversat ion 

 
 
 

Entry ID 71 

To capture new and existing social science data in such a way that it can be 
used for building computer models of key aspects of New Zealand society to 

assist with public policy development. 

Summary This research proposes to identi fy and col lect new and exist ing social  science 

data, and establish a database/framework for  col lat ing this  data that  is  openly 

accessible (to accredited users). This data can be used to build predict ive models 

of  how specif ic elements of  society funct ion (e.g. inf rastructure),  which can be 

used to inform discussions/mediate change in current areas of public 

pol icy/societal understanding.  A strong research component involves constantly 

moni toring the performance of this database/its  models in order to make cont inual  

improvements. 

Theme 1 

To identify and collate new and exist ing social science data and establish i t in an "open 
science" collaboration so that any accredited user can start interrogating it . 

Importance New Zealand col lects a lot of worthwhile data, but i t  is not readi ly available for 
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to New 
Zealand 

external  or shared use. This represents a huge opportuni ty cost,  both for  the lack 

of  fur ther use of  the data (of ten col lected at great cost) and for  the (so far) lost 

potential i t  has for scienti f ic and policy application. 

Research 
components 

This theme requires computer sc ience and social sc ience expert ise,  perhaps with 

some l ibrary sk i l ls as well ,  s ince i t  would involve ident ifying social  science data 

and integrat ing i t  into a growing platform or infrastructure that could then be open 

for wider use. 

Theme 2 

To build computer models using the now-established data platform and infrastructure on key 
features of New Zealand society and its functioning. 

Importance 
to New 
Zealand 

At present we are hard-pressed to be able to represent r igorously almost any 

important  feature of New Zealand society, except perhaps the economy ( the 

Treasury has var ious work ing models).  This means that  a lot of decisions - 

par t icularly about the future - are made wi th more or less robust guesstimates, 

rather than supported by what the most advanced model l ing and forecasting 

techniques that  social sc ience and computational expert ise can supply. 

Research 
components 

I t  is possible to ident ify the dif ferent  components of a funct ioning society and see 

what models could be developed in each. This would be on analogy with,  say,  the 

human body which has different work ing parts,  al though there can be no exact 

analogy s ince so much more is  known about the one compared to the other. 

Theme 3 

To use the computer models to inform policy and other discussions of relevance to public 
policy and societal  understanding. 

Importance 
to New 
Zealand 

At present we have poor ly- informed decisions in publ ic pol icy and a pretty 

rudimentary understanding of how New Zealand society works because we do not  

have adequate data and we do not  use the data we have with suff ic ient 

sophist ication and access. 

Research 
components 

The dif ferent  models developed under theme 2 would be tested against  pol icy 

sett ings and other features of what we understand about New Zealand society in 

order to test their  val idity and for  them to inform future directions. 

Theme 4 

To return to data sources and infrastructure to see what needs to be done to improve the 
information system so far established. 

Importance 
to New 
Zealand 

At present we are hard-pressed to be able to represent r igorously almost any 

important  feature of New Zealand society, except perhaps the economy ( the 

Treasury has var ious work ing models).  This means that  a lot of decisions - 

par t icularly about the future - are made wi th more or less robust guesstimates, 

rather than supported by what the most advanced model l ing and forecasting 

techniques that  social sc ience and computational expert ise can supply. 

Research 
components 

This is  a feed-back loop into the information system that  is  "New Zealand 

Incorporated" to ensure that  data are improved, access to those data is improved, 
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and the community of users is expanded and up sk i l led. 

Research 
Gaps and 
Opportunities 

New Zealand does not  current ly have a centre of expert ise in social and economic 

model l ing comparable with,  say,  the centre of a simi lar  name at  the Univers ity of  

Canberra (c loser to home), and elsewhere overseas.  New Zealand has some 

unique advantages as a smal l society with an unusual  and in many way world-

leading social and cultural  configuration that  makes it  potent ial ly of  great 

international interest. 

Comments This is  an "open science" col laboration approach the ethos of which is  to unlock 

data so as many as possible can use i t ,  but wi th a core of modell ing expert ise at  

i ts core to give i t  di rection and sol idity. 

 
 
 

Entry ID 262 

To deliver a New Zealand housing infrastructure through a building industry that 
can deliver well-priced dwellings that meet the needs New Zealand’s diverse 

households and the housing market with dwellings that are real-value - resilient, 
efficient, affordable 

Summary This chal lenge proposes a research programme into the development of  housing 

infrastructure in New Zealand that  can deliver af fordable dwel l ings that meet the 

needs of New Zealand’s diverse households.  Research components include the 

impacts of  construct ion costs, low economies of  scale,  consent and compliance 

processes on the price of  dwel l ings. 

Theme 1 

The relat ionship between construction costs,  affordability and dwelling performance and 
amenity expectations 

Importance 
to New 
Zealand 

By 2016, 68,000-108,000 new affordable dwell ings wi l l  be required. Al l  evidence 

suggests that the building industry wil l  not del iver  those dwell ings.  This is part of  

a persis tent  trend in the industry’s  focus on houses in the upper quart i le; poor 

productivity and poor quali ty. 2001-2006, the building industry del ivered 125,000 

dwel l ings but  under-supplied affordable dwell ings by 115,000; construction prices 

are up to 26% higher than Melbourne or  the Gold Coast; s igni f icant  numbers of 

households are exposed to r isks to their housing through poor bui lding and 

construct ion.     

Low product ion dwell ing in the lower pr ices quart i les have stranded middle and 

low income households in pers istent housing stress. Those unable to access 

publ ic housing, in employment but unable to afford home ownership doubled 

between 2001 and 2006 and is l ikely to const i tute up to 280,000 households by 

2016. 35% of tenants have unaffordable rents. In 2006, 80,000 chi ldren were in 

temporary dwell ings because of an under-supply of affordable housing and 25% of  

chi ldren in eight dis tr icts in New Zealand l ived in over-crowded dwell ings for the 

same reason.    
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Housing stress is associated poor economic and social  outcomes and externalised 

costs in heal th and welfare.  I t  dr ives a signif icant f iscal  burden for  government 

wi th the accommodation supplement forecast  to absorb between $1.7 bi l l ion and 

$2.3 bi l l ion of  government expendi ture by 2015. Under-supply of affordable 

housing is a barrier to economic growth, labour supply,  and global  

compet it iveness.  For instance, under-supply in the Bay of Plenty wil l  reduce 

forecast  economic growth over two decades by about $500 mil l ion.   

Research 
components 

This needs to test  longstanding but  quest ionable arguments that  regulatory and 
end-user expectat ions drive prices upwards. Bui lding and social scient ists  wil l  
del iver  transformat ional  research wi th enabling techniques such as: 

1. Consensus conferences and charet tes wi th research-ready industry 
stakeholders and early adopter consumers. 

2. Case studies and demonstrations where the industry and housing 
providers attempt to meet both af fordabil i ty and other performance 
imperatives 

3. Col laborative workshops to develop guidelines; bui ld solut ions;  
procurement templates; and affordable choices calculators. 

Theme 2 

The impact of  low economies of scale 

Importance 
to New 
Zealand 

These have persis tently been cited as a reason for  higher mater ials  costs in New 
Zealand. 

Theme 3 

How consenting processes and compliance processes impact on affordable dwellings 

Research 
components 

I f  these processes drive costs rather than the performance requirement i tself,  

solutions can be found in the re-engineer ing of  compliance processes rather than 

reducing performance with associated r isks of external ized costs and higher 

operating costs associated with less healthy, durable and resource ef f ic ient 

dwel l ings. 

Theme 4 

Why supplying affordable dwellings appears not to be attractive to the building industry 

Research 
components 

Associated with this  issue are: the extent to which af fordable housing providers 

and householders are able to control  price through design, procurement methods 

or  project management and, whether anxieties about price control mean 

householders and affordable housing providers choose not to bui ld or rehabil i tate 

homes. 

Research 
Gaps and 
Opportunities 

A variety of  reasons have been given as the dr ivers for  New Zealand’s higher 

bui lding costs and the building industr ies under del ivery of  affordable dwell ings.  

Bui lding mater ials and t ransport costs,  l imi ted opportuni t ies for  economies of  

scale, cover-bidding, deski l l ing, industry fragmentation,  dominance by a few 

vert ical ly integrated companies, innovat ion inert ia,  low product ivity, r ising 

statutory and market performance requirements,  are al l  c i ted as possible drivers.   

The real i ty is the evident ial  base is s imply inadequate to come to any conclusions 
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and the debate is marked by often contradictory,  speculative polemic. This must 

change. To date,  two domains related to housing affordabil i ty – land use/ 

sett lement planning and demand in housing markets – have at tracted a signi f icant  

research investment. Research into the role and transformation of the building 

industry in the delivery of af fordably pr iced dwell ings has been neglected.  

There is  a pers istent under- investment in this area.  This is  despi te New Zealand 

having research capaci ty to address both industry performance and opportuni t ies 

to del iver affordable priced housing to housing providers – social , pr ivate and 

community landlords and al ternative tenure providers such as ret irement vi l lages,  

rent for buy trusts,  and shared ownership t rusts – and households on the margins 

of  home ownership.  This requires that  research funding builds on research 

col laborations in the building/housing nexus that  are both cross-organisat ional  

and cross-discipl inary.  

To break out of  the current cul-de-sac requires a transformational research 

programme connected to cross-industry,  household, housing and community 

sectors,  that generate effect ive tools for  change as wel l  as a robust informational  

base.  

Comments New Zealand has a s ignif icant  housing cr isis  already which part ly ref lects the 

operation of  the housing sector and problems around transforming latent demand 

into actual ise demand. This constantly is the focus of debate and research has 

been pursued in this . The bui lding industry as a contr ibutor  to the public  good and 

economic and social wel l-being has simply been neglected, despite a series of 

reports cri t ical of  i t  over the last  decades. I ts t ime i t  was taken seriously before i t  

real ly is too late for  both the industry and fami l ies and the opportunity for f i t- for-

purpose housing is lost. 

 

 

Entry ID 321 

Great Places to Live: Transforming New Zealand's Housing 

Summary The goal is to create housing stock that  meets New Zealand’s need better . 

Themes include developing effective vehic les for del ivering affordable homes and 

rental  housing, developing a greater mul t igenerational  housing stock in response 

to an ageing populat ion,  developing new systems and technologies to del iver 

high-performance housing that is res i l ient to changing cl imate and social  and 

economic needs 

Theme 1 

Affordable Housing 

Importance 
to New 
Zealand 

The last  decade has seen changes in housing af fordabi l i ty, in part icular  for  

households looking to buy a home.  Product ivity Commission f igures show the 

nat ional  house price to disposable income ratio rose f rom around 2 to 1 in 1980 to 

5 to 1in 2012.  Figures from the New Zealand Government Treasury also show the 

percentage of gross income required for an average mortgage payment grew from 
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around 35% in the mid-1990s to a high of 65% in 2008. It  is  now around 45%.   

Housing af fordabil i ty is a signif icant  issue in many parts of  the country, in 

part icular in housing markets such as Auckland where pressures exis t around 

both rents and home ownership.  I t  is forecast that New Zealand’s population wil l  

reach 4.8 mil l ion people by 2021.  Growth is not expected to be distr ibuted evenly 

amongst the regions – the populations of  ci t ies are growing, part icular ly in the 

Auckland t r iangle (Tauranga, Hamil ton, Whangarei) .  Linked to changes in 

af fordabil i ty has been the decline in levels of  home ownership.     

In recent decades, home ownership was highest in the 1991 Census, at  73.8 

percent.  By 2006 it  had decl ined to 66.9%. For Māori,  the f igures are much lower, 

wi th home ownership having fal len f rom 31.7% in 2001 to 30.1% in 2006.  With 

more and more New Zealanders l iving in rental housing either as a posit ive choice 

or  because they cannot access home ownership, the avai labi l i ty and qual i ty of 

rental  housing provision is growing in importance. 

Research 
components 

•  Transforming the rental market:  Alternative tenure models to support a strong, 
cohesive society.  

•  Opt imising the home ownership market: models for a functional market.   

•  Developing effective vehic les for  del ivering truly affordable homes and rental 
housing.    

•  Developing basel ine techniques and mechanisms for  measur ing progress.    

•  Genuine identi f icat ion of New Zealander's current and future housing needs: 
who is having diff icul ty accessing suitable housing? What are their  actual 
housing requirements (social,  cultural , economic)? 

Theme 2 

Lifetime Housing 

Importance 
to New 
Zealand 

The ethnic make-up of New Zealand's population is also changing,  with the Māor i,  

Asian, and Paci f ic populations making up a growing proport ion of  the overal l  New 

Zealand populat ion.  The cul tural diversi ty of New Zealand’s population wil l  

continue to increase and this may also inf luence future housing needs – for 

example i f  there is a demand for a greater mult i -generational housing stock.   Al l  

ethnic groups wil l  age in the coming decades.  By 2051, there wi l l  be over 1.14 

mil l ion people aged 65 years and over in New Zealand. This represents an 

increase of 715,000 or 166 percent over the base (1996) population. They are 

expected to make up 25.5 percent of al l  New Zealanders.  

At  present there are about hal f as many elderly New Zealanders as chi ldren. By 

2051, there are projected to be at  least 60 percent more elderly than chi ldren. 

Given the prospects of  sub-replacement fer t i l i ty, increasing l i fe expectancy and 

the ageing of  baby boomers,  i t  is  projected that  hal f of  al l  New Zealanders wil l  be 

older than 46 years by 2051, compared with the current  median age of  34 years.  

The housing needs of an aging population wi l l  not be met by current housing 

stock. Demand wil l  increase for more l iveable, lower maintenance homes.  

As people ret ire employment wil l  no longer tether people to part icular places and 

the dr ivers for choice of location wil l  change. Many may choose to locate away 

f rom major  centres of  employment. For some retirement at  age 65 may not  be 
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desirable or  feasible. 

Research 
components 

•  Moving to "future-f i t"  from retrof i t :  Developing and def ining inclus ive design 
pr inciples.    

•  Recognising the value of Li fet ime Housing:  Tools,  methods,  and standards for 
genuine whole-of- l i fe value analysis  and systems ( including maintenance, 
operations and adaptat ion costs). 

Theme 3 

Delivering High-Performance Housing 

Importance 
to New 
Zealand 

Bui ldings are fundamental to our way of  l i fe,  not only are they where we l ive, work 

and play, they are the foundat ions of our economy and represent the major ity of 

f ixed assets in New Zealand. Improving the quali ty, function and performance of 

our bui ldings is  a vi tal  foundat ion for support ing New Zealand’s economic growth.   

Providing good-quali ty bui ldings, including housing, schools, workplaces etc, in 

the future is important  for  al l  New Zealanders.   

The Canterbury earthquakes have reinforced the cr i t ical importance of the design 

and construction of  bui ldings that  are resi l ient to the part icular challenges of New 

Zealand’s natural environment.  The cost  of natural disasters to the insurance 

industry is  high. Over the last f ive years, excluding c laims aris ing from the 

Canterbury earthquake events, the insurance industry has paid out  more than 

$360 mil l ion in c laims relat ing to damage caused by natural  hazards.   New 

technology development is happening at an unprecedented pace and we are 

start ing to see how the power of technology can be appl ied to the building and 

construct ion industry and transform the way we work.  As technology cont inues to 

develop there are l ikely to be more opportuni t ies to uti l ise technologies and 

construct ion methods such as of f-si te manufacture and prefabricat ion of 

components, panels,  modules, and complete bui ldings.    

These wil l  help achieve eff ic iencies and improve productivi ty through for example 

consistency of  qual i ty and reduction of  weather delays.   The qual i ty of housing 

strongly correlated with heal th and educat ion outcomes, with poor qual i ty housing 

contr ibuting to high health needs and poor education outcomes. 

Research 
components 

•  Systems and new technologies incorporat ing innovat ive,  durable materials 
and bui lding processes.  Achieving housing design that  is resi l ient to 
changing social  and economic needs.    

•  Achieving housing that  is  res i l ient  to New Zealand's current  and future cl imate 
and cl imate var iabi l i ty. 

Research 
Gaps and 
Opportunities 

The Building and Construct ion industry is  New Zealand’s f i f th largest sector . I t  

contr ibutes about 4.3% to GDP and employs one in every 12 New Zealanders in 

the workforce.  Output  from the sector dominates New Zealand’s investment,  

contr ibuting some 45% of  al l  Gross Fixed Capital Formation.  The sector also 

plays by far  the largest role in bui lding New Zealand’s infrastructure stock, which 

is  the foundation of product ivi ty and economic growth.    One dol lar invested in 

bui lding and construction, del ivers three dol lars in economic act ivity across the 

economy.   

In 2012, at an est imated value of  over $650 bi l l ion,  the housing stock represents 

the major ity of the country’s individual  weal th and the most identi f iable single 



 

CONFIDENTIAL – NOT GOVERNMENT POLICY  
12 

344233 v8 

source of  ret irement secur ity. Housing is cr i t ical;  as i t  provides shel ter and 

supports the product ive heal thy l ives of i ts  inhabitants We face the dist inct 

challenge and opportunity of  rebuilding one of our New Zealand’s largest c it ies, 

Chr istchurch.  New ideas and solut ions wil l  be needed as a generat ion of work re-

shapes much of  the city’s bui ldings.   

Simi lar ly Auckland wi l l  undergo signif icant change over the next  few decades as 

i ts populat ion grows by 40% from its current 1.34 mi l l ion to 2.5mil l ion by 2040. 

We are expect ing to see fur ther concentration of employment and high value 

production act ivi t ies in the Auckland region. I f  we are to meet these twin 

challenges, and inf luence and improve building and construct ion across the whole 

of  New Zealand, then changes in what and how we bui ld wi l l  be required.   The 

bui lding and construction industry is increasingly complex and we need to 

understand the impacts that  decis ions in one area have on the rest of  the system 

and New Zealand as a whole. 
 
 
 
Entry ID 329 

New Zealand’s residential built environment (i.e. homes and neighbourhoods) is 
a recognised asset that is managed to deliver value to the nation 

Summary This chal lenge proposes to develop means to transform our res ident ial bui l t  

environment into a recognised asset  that  provides benef it  and improved outcomes 

for the whole nat ion. This wi l l  require the current trend of sub-standard housing 

stock and poorly planned neighbourhoods to be reversed, via a combination of  

research which involves improving housing construction ( i .e. wi th innovat ive 

bui lding mater ials), improving urban planning,  and developing a nat ional  

evaluat ion f ramework which guides management of  such valuable propert ies as an 

asset ( this  wil l  require investigat ion of var ious economic aspects, business 

models, generating stakeholder interest etc.) . 

Theme 1 

Developing investment models to enable sound asset management: current mix of private, 
business and state investment is a barrier to delivery of good quality,  f it for purpose homes 

and neighbourhoods that deliver high value to residents and the New Zealand economy 

Importance 
to New 
Zealand 

Current residential  investment is  fragmented, unrel iable over long term and the 

cost benefit  pic ture is complex.    New partnerships are needed to release capital ,  

share r isk across stakeholders and recognise the value of invest ing in homes is 

more than ‘private capital gain’.   Stakeholders inc lude: ut i l i t ies (reduce demand 

for ret iculated energy and water, technical innovat ion) , banks (“own” major ity of 

the asset  via mortgages), insurers (Canterbury earthquakes engaged in housing 

issues),  central/ local  government (carry r isk when market fai ls , e.g. $11.3 bi l l ion 

for leaky buildings, fund intervent ions,  e.g.  WUNZ, meet heal th/environment 

costs),  construction industry (fac ing poor productivity,  low ski l ls/ training),  third 

sector (developing,  focus on affordable housing/poorest households),  

communit ies,  and residents.      
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The residential sector is a large source of employment: house bui lding/renovation 

is  worth >$12.0 bi l l ion annual ly and direct ly employs 8% of  the workforce.   

Beacon’s research ident if ied that : for every 1,000 houses retrofi t ted, 151 FTE 

jobs are needed for del ivery of on-site services,  and 392 FTE jobs are needed to 

provide the products and services;  and, upgrading the housing stock to a high 

standard would generate a direct pr ivate economic gain to households equivalent  

to one percent of GDP by 2017 (non-monetary benefits  of  healthier  and more 

comfortable homes, and environmental benefits , addi t ional).    

Auckland and Canterbury are in residential cr isis  with signi f icant unmet demand 

for homes.  New business models to del iver could unlock the short fal l  (Auckland 

needs 150-200,000 homes in 20 years;  Canterbury needs 5,000 homes per year 

for next  four years).  Prevent ing future market  fai lures in New Zealand, l ike leaky 

bui lding, must be a major pr iori ty for cost avoidance. 

Research 
components 

•  Identi fy optimal pol icies for  central  and local  government to:  st imulate asset 
investment to achieve wider outcomes; demonstrate leadership opportunit ies 
to establish homes and neighbourhoods as a nat ional  asset ;  develop 
strategies to better  manage r isk of  market  fai lure;  and, improve management 
of  own stock to achieve wider objectives (e.g.  heal th,  poverty al leviat ion, 
minimising environmental  impact) .  

•  Analyse the roles that  need to be played to deliver  high qual i ty,  f i t  for  purpose 
homes (new and exist ing) and neighbourhoods (develop new or regenerate 
exis t ing)  to achieve good outcomes.   Assess the nature of  each organisations 
stake,  appet ite for r isk and capacity to del iver  and develop new innovat ive 
ways to partner (and fund) to improve res ident ial  outcomes.   

•  Demonstrate and evaluate a range of  partnerships and business models 
against  cr i ter ia set  for  investing to improve New Zealand’s res ident ial  asset .  
Scale up successful models,  act ively learn from fai lures. 

Theme 2 

Transforming homes and neighbourhoods to improve outcomes for all  New Zealander's:  i .e. 
reverse the current trend of sub-standard stock and poorly planned neighbourhoods 

contributing to i l l-health, poverty,  ineff icient resource use & environmental  degradation 

Importance 
to New 
Zealand 

The poor performance of New Zealand’s housing stock is well  documented and 

l inks to poor health outcomes are published in internat ional  peer-reviewed 

l i terature.  In br ief : New Zealand’s “OECD record” of highest  rate of  winter 

morbidity, high respiratory i l lness rates and increasing infectious disease 

incidence.  The cost  of one night ’s s tay for an asthmat ic patient is  in excess of 

$2,000; recognised as exceeding the costs to insulate a home.  While causes of  

poor heal th are complex,  poor housing is  key contr ibutor and offers a tangible 

intervention point and avoidance of indirect  costs of the degraded asset.      

Beacon’s national value case estimated that by upgrading 90% of  New Zealand’s 

housing stock to a high standard New Zealand could save 22 PJ/year (power more 

than 500,000 homes for a year) and 130 mi l l ion m3/year of potable water .  

Ret iculated water demands signi f icant energy to transport,  treat and manage: a 

‘hidden burden’  met by councils/ rate-payers.   Neighbourhood sustainabil i ty and 

res i l ience can impact at  both an individual  home and at  the city level.    

Neighbourhoods also represent signif icant  economic,  cultural and emotional 
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investment and attachment,  often accrued over a great  length of t ime. But 

neighbourhoods not  stat ic: in fact,  in order to be sustainable and res i l ient,  

neighbourhoods need to be diverse and dynamic, as shown in the recovery 

phases fol lowing the Christchurch earthquakes of  2010-11.   Beacon’s research 

indicates that high density/ mixed use neighbourhoods show higher dol lar  

sustainabil i ty values than low density, non-mixed use. 

Research 
components 

•  Develop national evaluation framework to guide management of  New Zealand 
homes and neighbourhoods as an ‘asset’  and provide stable evidence base for  
current  and future decision making about res ident ial  intervent ions (e.g.  al ign 
and extend exis t ing datasets:  BRANZ house condi t ion survey,  health 
statis t ics, census etc).  

•  Identi fy the gaps in current  stakeholder capacity,  e.g.  ski l ls  training already 
known to be a barrier  to high quali ty housing outcomes and make strategic 
plan to f i l l  them within the wider context  of  managing New Zealand’s 
res ident ial  asset . 

•  Develop and demonstrate innovative prefabr icated methods of  del ivering 
qual i ty new homes to the market  that  meet resident ’s  needs (affordabil i ty, 
typology, size,  solar  orientat ion etc.).  Ident ify new models of  del iver ing rental  
propert ies that  wil l  unlock the poor qual i ty,  expensive and low supply that  our 
current  models of  resident ial  development offer :  one thi rd of  New Zealand’s 
housing stock is  rented and is  in very poor condit ion,  with majori ty provided 
by private sector (most of whom own less than 7 propert ies, i .e.  ‘mum and dad 
capital  gain investors ’).     

•  Identi fy appropr iate scale of  intervention for  di f ferent stakeholders and project 
purpose, i .e.  when is  i t  best  to engage at  level  of  individual  home, 
neighbourhoods, a city, or nat ion-wide?  

•  Develop innovat ive systems for  distr ibuted energy and water  systems for New 
Zealand neighbourhoods, to improve performance, resource eff ic iency and 
res i l ience outcomes.  

•  Demonstrate innovat ive neighbourhood intervent ions (new developments and 
rejuvenat ing exis t ing)  in col laboration wi th community and partnership of  
funders and experts.   Beacon has New Zealand-tested neighbourhood tools 
unique in capturing community voice of fering a robust  framework to 
demonstrate.   

Research 
Gaps and 
Opportunities 

As noted,  the state of  New Zealand's substandard housing stock is wel l  

documented, as are enough of the related poor outcomes to highl ight the issues.   

Therefore,  the gap is applied research: how best to t ransform the country's 

res ident ial  bui l t  environment?   

A common goal (by valuing the residential  sector l ike an asset)  and agreed means 

of  evaluating outcomes would integrate much of the exis t ing and planned work.  

Providing a t ransparent means of assessing what interventions, pol ic ies, projects, 

par tnerships worked and what didn't would develop a valuable evidence base for 

New Zealand.  This is essent ial  to underpin good integrated decision making 

about New Zealand homes and neighbourhoods.   

There is  an opportuni ty to be a world leader through transformat ion of our homes 

and neighbourhoods and potential ly export  innovations (e.g. technical, evaluat ive 

tools,  pol icy approaches,  business models). 

Comments While some parts of this proposed work is underway, or  in a pipel ine in a New 

Zealand organisat ion,  the fragmented, non-integrated way the 
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research/ interventions are conducted and managed contr ibutes to the 'problem'.  

The proposed re-f raming of  the residential sector is an attempt to provide a 

nat ional ly s trategic approach against which di fferent ini t iat ives can be co-

ordinated, t r ial led and learning captured.     

The required t ransformation -has regional elements, e.g. Canterbury rebui ld;   -

needs mult idisc ipl inary input  (e.g. community l iaison, social /cul tural ski l ls , 

economics, pol icy/evaluative tool  development, health,  disaster preparedness, 

business,  innovation and bui lding science);  and, -demands complex insti tut ional  

responses,  i .e. action on mult iple fronts with a var iety of  partnerships and funding 

models. 

 
 
 
Entry ID 360 

How can we enable healthy, socially enabled, and environmentally sustainable 
communities at a time of increasing land pressures from population growth, agri-
business demands and the desires for retention and enhancement of indigenous 

biodiversity 

Summary The goal is to plan high qual i ty future l iving and community spaces in New 

Zealand. Themes inc lude understanding New Zealand demographics, housing 

preferences and patterns to make set t lements more ef f ic ient while retaining the 

essential elements of  wel lbeing that make them social ly viable, anticipating 

housing technology/design developments and ident ifying future cost scenarios, 

developing future community housing models and scenar ios,  developing housing 

research,  design and implementation systems that include the engineering and 

planning professions ful ly 

Theme 1 

Understanding New Zealand demographics, housing preferences and patterns 

Importance 
to New 
Zealand 

New Zealand is a highly (>80 %) urbanised society.  As a post- industr ial 

sett lement we present extremely low urban densit ies, which are therefore energy 

intensive (especial ly through) transport  l inks, and cont inue to spread onto fert i le 

agr icul tural  land. For New Zealand to play i ts role in feeding the growing wor ld 

population and in so doing reap economic benefits  how can we make our 

sett lements more eff ic ient  whi le retaining the essential  elements of  wellbeing that  

make them social ly viable and more environmental ly sustainable places to l ive,  

work and visit .  Pr imary production is current ly about 60 percent of  our income and 

tourism 16 percent.  

While di f f icult  to quanti fy,  future benefi ts of  maintaining and enhancing the mix 

f rom these sectors is our core global trading posi t ion. 

Research 
components 

1. Identi fy changes in New Zealand demographic (age /ethic/  urbanisation)  
dr ivers for  10, 25 and 50 year drivers  

2. Identi fy key dimensions of ,  and barriers to,  national  (and ethnic)  housing 
pat terns and preferences  {kait iaki tanga of Urban sett lements,  CO9X0907}  
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3. Determine a key set  of  nat ional  and ethnic ‘Housing preferences’  and sub-
urban landscape design preferences  

Theme 2 

Design, technology and costs 

Importance 
to New 
Zealand 

Design elements for both l iv ing and community spaces need to be set against  real  

and anticipated technology development to determine cost funct ions (eff iciencies)  

to house the antic ipated 6 mil l ion New Zealanders by 2030, and potential ly 

8 mi l l ion by 2050. 

1. Research 
compone
nts 

4. Identi fy technology dr ivers and potent ial  changes in t ransport  for  10,  25 and 
50 year scenarios. 

5. Identi fy technology drivers and potential changes in design for healthy l iv ing: 

6. Housing form function and cost  

7. Community /neighbourhood: social ly connected, community focussed, act ive 
l i fe style enabled (Urban Form Victor ia and Otago univers it ies). 

8. Identi fy  cost drivers in  for  future scenarios  

9. Identi fy relat ionships between character  of  urban green infrastructure and 
l iveabi l i ty of New Zealand ci t ies  

10. Determine improved conf iguration of  urban green under increasing densit ies 
and develop guidelines for design and management  

11. Land. Housing.  Transport .  {Health (NIWA);  Future Streets for  Auckland 
(TREX1201)}  

Theme 3 

Community housing models and scenarios 

Importance 
to New 
Zealand 

Planned opt ions need to be both social ly accepted and f inancial ly real ist ic .  

Evidence f rom current Chr istchurch rebui ld ( including a current competit ion for 

higher density housing) we be most useful  in providing basel ine costs for var ious 

community /housing outcomes. 

Research 
components 

1. Def ine qual i tat ive and quant itat ive model  for  future housing /community 
scenarios. 

2. Explore outcomes for  r isk and resi l ience dr ivers and their costs ( l inks to 
natural  hazards platform) {refer Resil ient Urban Futures UOOX1203}. 

3. Run scenarios for 10,  25 and 50 years  

Theme 4 

Planning processes and communications 

Importance 
to New 
Zealand 

Any research must progress from 'sc ient i f ic outputs'  to social and environmental 

outcomes. This theme ensures that the planning and engineering professions wil l  

be included ful ly in the research design, implementation and outputs to address 

the chal lenge as set  out . 

Research 
components 

1. Undertake reviewing of  urban planning law(s),  pol icy and processes (e.g.  
consents,  densi t ies, open space, design…). 

2. Innovation in science communications to inform planning and design pract ice  

Research 
Gaps and 

As indicated throughout the descript ion of research themes there are a number of  
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Opportunities research projects underway at the present.   Notwi thstanding signi f icant gaps exis t 

around: * social and cul tural  understandings of  housing preferences *  Future 

population scenarios * Urban green infrastructures  * planning and policy 

enablers;  and the cooperative structures that would address the chal lenge as a 

whole 

Comments Close to eighty percent of New Zealand c it izens now l ive in urban set t lements.   

The signi f icant challenge l ies in continuing to shape heal thy,  social ly enabled, 

and environmental ly sustainable communit ies at a t ime of increasing land 

pressures from populat ion growth, agri-business demands and the desires for 

retent ion and enhancement of indigenous biodiversity.  While there are a number 

of  science projects currently being undertaken in New Zealand the result  is one of 

compet it ive processes and lack of a unif ied vision of  the larger picture.  

What is proposed is a national  col laboration to integrate current research and 

undertake the sequence of projects identi f ied above to provide a comprehensive 

roadmap for  housing form and funct ion into the future.   

 
 
 

Entry ID 375 

Attaining and maintaining fit-for-purpose neighbourhoods and houses in New 
Zealand cities and settlements that are affordable, healthy, efficiently connected 

and well designed 

Summary This chal lenge proposes to attain/maintain well-suited housing that  is  affordable, 

heal thy,  ef f ic iently connected and wel l  designed. Research wi l l  need to address 

New Zealand's present and future housing development needs, through the 

integration of mul t iple l ines of research to inform decis ion making (societal 

needs/demands for housing,  urban/rural infrastructure,  sustainable bui lding 

mater ials  etc.).   Research wi l l  also focus on how to ef fect ively manage the 

t ransi t ion to such 'high-qual i ty neighbourhoods' , which wil l  involve effective 

means of interaction/science communication wi th af fected 

communit ies/communit ies of  interest . 

Theme 1 

Understanding New Zealand’s present and future residential  urban form and development 
needs 

Importance 
to New 
Zealand 

I t  is important  to provide both baseline data and future scenarios for res ident ial  

urban form and development. House and home are central to the quali ty of  al l  

New Zealanders ’ l ives along al l  dimensions. Without decent af fordable shelter  al l  

else becomes highly problemat ic. 

Research 
components 

•  Identi fy current  and future social,  physical and neighbourhood forms, 
res idents ’ capacity to create and support  high qual i ty ways of  l iv ing,  
relat ionships to wider urban networks, and connected-ness to employment, 
education, t ransportation, ameni ty, heri tage, recreation,  open spaces,  bio-
diverse natural areas and qual i ty social interactions.   
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•  Understanding housing needs  inc luding af fordabil i ty,  design, durable building 
mater ials , form, density, size,  tenure, divers ity,  changing l i fe cycle 
requirements, and future-proofing for  performance. Investigat ing issues 
regarding the supply of housing and the development cycle. 

•  Understanding the functioning of  neighbourhoods and houses, including 
res i l ience,  capaci ty for change, energy ef f ic iency,  l iveabi l i ty, sense of place 
and social acceptabi l i ty. Interpret ing the wi l l ingness of  market  part icipants to 
purchase new housing forms. Invest igat ing the potent ial  of neighbourhoods 
and houses to be the s ites of s ignif icant  cl imate change mit igation. 

Theme 2 

Interdisciplinary urban research to inform decision-making 

Importance 
to New 
Zealand 

Research into neighbourhoods and housing is very complex and mult i- faceted and 

this demands an interdiscipl inary approach in order to provide data and analysis 

for ef fect ive decision-making. 

Research 
components 

•  Identi fying societal needs and demands for neighbourhoods and houses.  
Investigating the appet ite for  new ways of l iving, providing and managing 
social housing, understanding developer and investor decision-making and 
property f inance and markets. Understanding planning and urban design at  
the neighbourhood level, provision of  services and att ract ive high-amenity 
open space. Ensuring that exis t ing preferred heri tage neighbourhood 
landscapes and their elements are preserved.    

•  Develop governance, decision-making, planning and design f rameworks and 
tools for long,  medium and short- term development of neighbourhoods and 
housing taking account of current sett lement patterns and contexts.  Also 
incorporate research into developers ’ decision-making on the t iming, quali ty 
and cost of development. 

Theme 3 

Managing the effective transition to high quality neighbourhoods and housing 

Importance 
to New 
Zealand 

An effective transit ion to high qual i ty neighbourhoods and housing wi l l  require the 

development of a new range of tools,  techniques, relat ionships and forms of 

organisat ion and governance. 

Research 
components 

•  Develop technologies and construct ion systems to improve the performance, 
af fordabil i ty,  integrat ion and natural environmental integri ty of  
neighbourhoods and housing.  Examining opt ions for increasing scale within 
the res ident ial construction industry to take advantage of associated 
economies.   

•  Develop tools,  monitor ing methods and design standards to meet f i t- for-
purpose neighbourhoods and housing that  are affordable, healthy, eff ic ient ly 
connected and wel l  designed and durable. 

Theme 4 

Effective science communication with communities of interest 

Importance 
to New 
Zealand 

Excel lent  research demands f irst  class communication of results  and ef fective 
interaction with al l  those who can use or who may be af fected by them. 

Research 
components 

•  Recognising that  educat ion is a key way of connect ing communit ies, develop 
an interact ive strategy between researchers and end-users to communicate 
research f indings about improved neighbourhoods and housing to the widest 
possible range of interests in New Zealand and internat ional ly.    
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•  Developing consistent and meaningful and communicat ion between designers, 
planners,  investors, developers and residents.   Engaging in internat ional  
debates in the area of urban research and urban resident ial  intensi f icat ion.   
Promot ing social  and cultural change and dif ferent  relat ionships with the 
environment consistent with requirements for new and more diverse 
neighbourhood and housing forms.  

Research 
Gaps and 
Opportunities 

Housing and a sense of home and place are central ly important in the creat ion of  

a well- funct ioning, just and economical ly successful society.  Many 

neighbourhoods and houses in New Zealand are unaffordable for s igni f icant 

segments of  the populat ion and at  the national level  home ownership rates are 

fal l ing. The rental market is not sophist icated.  

A s igni f icant proport ion of  the housing stock is unheal thy,  poorly designed, non-

durable,  and ineff ic iently connected to wider networks of social ,  cultural and 

economic act ivi ty. New technologies are emerging such as distr ibuted electr ic i ty 

generation (photo-vol taics),  electr ic  cars and house pre-fabr icat ion which have 

the potential to af fect neighbourhood and house forms.  

Pressures are mount ing for  more intensi f ied res idential  environments.   

The creat ion of new knowledge for  innovative, ef fect ive and posit ive urban 

res ident ial  futures requires a much stronger interdisc ipl inary focus combining the 

social sciences ( including economics and f inance),  planning, design, construct ion,  

engineering and ecology. The neighbourhood and housing challenge is  amenable 

to ameliorat ion through the creat ion of  new knowledge derived from effective 

miss ion-led research.  There exists  the capaci ty to conduct the interdiscipl inary 

research required but  to date funding has not  been made available on a broad 

enough scale over a sustained period of  t ime.  

We have good economic data and analys is f rom the recent work of the 

Productivity Commission but  this is only part of  the story. Work part icular ly wi th a 

social focus integrated with the work of  other disc ipl ines examining the key 

agents in urban development such as f inanciers, investors,  developers, bui lders,  

construct ion product  manufacturers and planners, and their decision-making 

processes,  is badly needed. So too is  work associated with New Zealanders’ uses 

and preferences for their  neighbourhoods and housing. 

 
 
 
Entry ID 451 

Connecting People. Achieve skills development, social cohesion and economic 
growth for New Zealand by developing, understanding and exploiting new 

technologies for communicating throughout New Zealand and with the rest of the 
world 

Summary The goal of this proposal  is to develop a new communication theory that is 

appropriate for the modern era, and to create technology that  wil l  al low people to 

communicate remotely and natural ly with individuals or  whole crowds as i f  they 

were having a face to face conversat ion.   This challenge requires the 

col laboration between several discipl ines.  Electr ical and comput ing engineer ing 
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( to contr ibute to the development of eff icient and sustainable communicat ion 

infrastructure);  computer  science ( to tackle the development of communication 

tools that bui ld upon the communicat ion infrastructure) ; psychology and other 

socio-behavioural sc iences (to help us understand how we can design these tools 

to be optimal  for  diverse users etc. 

Theme 1 

To develop a new communication theory that is appropriate for the modern era, and to create 
technology that wil l al low people to communicate remotely and natural ly with individuals or 

whole crowds as if they were having a face to face conversation 

Importance 
to New 
Zealand 

Communicat ion is cr i t ical for  every community.  Foster ing connections between 

people is a core function of  society.  New Zealand in part icular depends on 

ef f ic ient communication with the rest  of the wor ld due to i ts geographic isolat ion.  

Staying in touch wi th f r iends and family members abroad, creating and 

maintaining business relat ionships around the globe and exchanging vi tal  data is 

an absolute necessity for  New Zealand’s economic growth and wellbeing. 

But we are also faced with domestic chal lenges:  bridging the generation gap, 

connecting rural areas wi th remote experts , overcoming the digital  divide,  and 

making the best teachers avai lable to our chi ldren are crucial for developing a 

vivid and healthy society. The educat ion of  the general  publ ic about health issues, 

l i fe- long learning and on-the- job training are essential  new challenges that 

technology can help to overcome.  

There are other social issues to address;  people can increasingly connect  

globally, while at the same t ime becoming less connected locally (we may have 

hundreds of  Facebook fr iends in other countr ies but don’ t talk  to our neighbours) . 

While New Zealand is  bui lding the necessary communication infrastructure, such 

as ult ra-high bandwidth internet access, i t  wi l l  need new communication tools and 

platforms to ful ly exploi t that  investment.  I t  wi l l  be necessary to ful l  understand 

communication processes, design new communicat ion exper iences, and develop 

tools for analys ing the goodness of communication.  

Distance education, telecommuting for  work,  col laborat ive virtual environments, 

and community decision-making systems are new chal lenges that  wil l  empower 

our communit ies and relat ionships to grow and prosper. This wi l l  also enable New 

Zealand to stay competi t ive in a global environment in which geological distance 

is  no longer the true obstacle. I t  is the interpersonal  distance we need to br idge. 

Research 
components 

This chal lenge requires the col laborat ion between several discipl ines. Electr ical 

and computing engineering need to contr ibute to the development of ef f ic ient  and 

sustainable communication infrastructure.  Computer Science wi l l  have to tack le 

the development of communication tools that bui ld upon the communication 

infrastructure. These tools need to provide the best  possible communication, 

decision-making and learning exper ience for a wide var iety of users.  Psychology 

and other socio-behavioural  sciences wi l l  help us understand how we can design 

these tools to be optimal for  diverse users ( for example, the elderly and digi tal ly 

disenfranchised) and wil l  develop eff ic ient  procedures for the use of  these new 

technologies. What impacts wil l  these new technologies have on individuals and 
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how can we improve these technologies fur ther? In addi t ion, col laboration 

between technologists and psychologists  wil l  help society resolve outstanding 

issues that may impair  uptake of these new technologies, such as concerns 

regarding privacy and access. 
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3 Built Environment 
The submissions in this group are shown with their underpinning themes in the table below. Each 
submission follows in full. 

Table 3: Summary of proposed challenges and themes 

Entry 
Id 

Challenge Themes 

169 A cl imate that  supports human 

heal th and wel lbeing 

1. Development of  technology that  simul taneously 
reduces greenhouse gas emiss ions and 
promotes health 

2. Understanding the factors that promote societal 
adopt ion of healthy low carbon l i festyles and 
practice 

3. Act ion oriented measurement of  New Zealand's 
greenhouse gas emiss ions profi le 

4. This chal lenge wil l  focus on developing 
technology that  simul taneously reduces 
greenhouse gas emiss ions,  whils t promoting 
publ ic health e.g. energy ef f ic ient bui ldings that  
are warmer and dryer (and therefore healthier) . 
Publ ic engagement is vital  to ensure that new 
technologies and practices related to mit igating 
cl imate change are widely-adopted 

345 A challenge for New Zealand is 

that construction and production 

processes are ineff ic ient and 

unsustainable.  We need to 

improve the ef f ic iency of 

construct ion and industr ial 

production systems in New 

Zealand 

1. The goal is to develop products and processes 
that result  in more ef f ic ient  bui ldings. Ef f ic iency 
gains wi l l  be dur ing construction and throughout 
the bui lding’s l i fecycle 

2. The goal is to develop industr ial and 
manufacturing processes that  require less inputs 
including feed mater ials , energy and water 

425 Sustainable ci t ies and societ ies 1. Designing homes, neighbourhoods and 
communit ies for the future  

2. Resi l ient energy and infrastructure  

3. Developing healthy, sustainable and affordable 
t ransport systems  

4. Maximis ing social  connectedness 

450 Smart , Safe, Sustainable Ci t ies 

-  Rebuilding Christchurch and 

Beyond  

1. Improving the Economic Development Potential 
of  New Zealand Cit ies 

2. Strengthen Community Resi l ience, Safety and 
Wellbeing  

3. Bui l t  Environment /  Accessible Cit ies  

4. Regional Growth and Development  

465 Creating posit ive urban futures:  1. Bui lding ci t ies as res i l ient, replenishing systems. 

2. Growing our natural capital  to underpin 
economic growth, social  wel lbeing and 
environmental health 
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Entry ID 169 

A climate that supports human health and wellbeing 

Summary This chal lenge wil l  focus on developing technology that  simul taneously reduces 

greenhouse gas emiss ions,  whils t promoting publ ic heal th e.g. energy eff ic ient 

bui ldings that are warmer and dryer (and therefore heal thier).  Public engagement 

is  vi tal  to ensure that new technologies and practices related to mit igating cl imate 

change are widely-adopted. 

Theme 1 

Development of technology that simultaneously reduces greenhouse gas emissions and 
promotes health 

Importance 
to New 
Zealand 

Leading sc ient i f ic  bodies agree that cl imate change is occurr ing and it  is  very 

l ikely dr iven by human greenhouse gas (GHG) emissions.  Cl imate change is 

widely recognised by wor ld health authorit ies and leading medical journals to be 

the biggest global  heal th threat of the 21st  century, wel l  accepted by New Zealand 

medical professional bodies.   Technology to reduce greenhouse gas emissions 

can also promote health.  For example,  energy eff ic ient  bui ldings are warmer, 

dryer and heal thier .  Transport technology that promotes cycl ing,  walk ing and 

publ ic transport also addresses obesi ty, diabetes, cardiovascular disease and the 

heal th problems associated with air pol lut ion. 

Research 
components 

Energy ef f iciency Renewable energy generation Active and public transport 

infrastructure Waste minimisation and management Sustainable agr icul ture 

Theme 2 

Understanding the factors that promote societal adoption of healthy low carbon lifestyles 
and practice 

Importance 
to New 
Zealand 

Much is already known about sustainable practice and ways to achieve heal thy 

low carbon l i festyles.   Less is known about how to effectively transi t ion 

communit ies now and in the near future - what the enablers and barr iers are. 

Research 
components 

Barr iers and enablers for  low carbon l i festyle change  Effective communicat ion of  

the heal th and other benef its  of  low carbon l i festyles and pract ice  Measurement 

of  the benef its of low carbon l i festyles and pract ice 

Theme 3 

Action oriented measurement of  New Zealand's greenhouse gas emissions profile 

Importance 
to New 
Zealand 

Accurate,  t imely and specif ic measurement of  New Zealand's greenhouse gas 

emiss ions profi le is the foundat ion for action and moni toring. 

Research 
components Real t ime measurement and communication of  greenhouse gas emissions 
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Theme 4 

This challenge wil l focus on developing technology that simultaneously reduces greenhouse 
gas emissions, whilst  promoting public health e.g.  energy efficient buildings that are warmer 

and dryer (and therefore healthier). Public engagement is vital to ensure that new 
technologies and practices related to mitigating cl imate change are widely-adopted 

Importance 
to New 
Zealand 

Development of  technology that  simul taneously reduces greenhouse gas 

emiss ions and promotes heal th 

Research 
components 

Leading sc ient i f ic  bodies agree that cl imate change is occurr ing and it  is  very 

l ikely dr iven by human greenhouse gas (GHG) emissions.  Cl imate change is 

widely recognised by wor ld health authorit ies and leading medical journals to be 

the biggest global  heal th threat of the 21st  century, wel l  accepted by New Zealand 

medical professional bodies.   Technology to reduce greenhouse gas emissions 

can also promote health.  For example,  energy eff ic ient  bui ldings are warmer, 

dryer and heal thier .  Transport technology that promotes cycl ing,  walk ing and 

publ ic transport also addresses obesi ty, diabetes, cardiovascular disease and the 

heal th problems associated with air pol lut ion. 

Research 
Gaps and 
Opportunities 

Energy ef f iciency Renewable energy generation Active and public transport 

infrastructure Waste minimisation and management Sustainable agr icul ture 

Comments Understanding the factors that promote societal adopt ion of healthy low carbon 

l i festyles and practice 

 

 

Entry ID 345 

A challenge for New Zealand is that construction and production processes are 
inefficient and unsustainable. We need to improve the efficiency of construction 

and industrial production systems in New Zealand 

Summary The goal is to develop products and processes that result in more eff ic ient 

bui ldings. Eff ic iency gains wi l l  be dur ing construction and throughout the 

bui lding’s l i fecycle.  Themes include the development of products and processes 

that result  in more ef f ic ient   bui ldings ( in terms of  reusable and sustainable 

bui lding mater ials  and optimal design as wel l  as development of  spat ial  models to 

understand the optimal  urban form use of  land), the development of  sustainable 

industr ial  and manufactur ing processes to reduce input  requirements  

Theme 1 

The goal is to develop products and processes that result in more eff icient buildings. 
Eff iciency gains will  be during construction and throughout the building’s l ifecycle 

Importance 
to New 
Zealand 

There are three areas where benef its wil l  be real ised:  during construct ion,  during 

the l i fe of the building and at  the end of the l i fe of the building.  The overal l  result  

wi l l  be bui ldings constructed from reused materials that  are eff icient dur ing their 

l ives and easier to deconstruct at the end of their l ives.  Bui ldings wil l  be buil t  with 
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a whole of l i fe approach appl ied.  During construct ion thought wil l  be given to the 

mater ials  used and the potent ial  for  using reused mater ials . Doing so wi l l  reduce 

demand for virgin mater ials,  reduce energy demand (used to produce virgin 

construct ion materials) and potent ial ly reduce construction costs.   

I t  has been suggested that reusing construct ion mater ials  could reduce the impact 

of  construct ion by at least  10%. Reuse is  important as construction and demolit ion 

represents up to hal f of al l  waste generated in New Zealand and a large amount of 

this could be reduced, re-used or recovered. Dur ing the l i fe of  a more eff icient 

bui lding energy and water consumpt ion wil l  be reduced, result ing in bet ter use of  

New Zealand’s resources and reduced costs for  bui lding users.  

Research suggests us ing low energy,  low water appliances could reduce energy 

and water use by at least  20% and inc lusion of passive solar  design could reduce 

heat ing energy usage by 80%. At the end of their  l ives buildings wil l  be easier  to 

deconstruct. Where bui ldings are deconstructed this  wi l l  enable reuse of their  

construct ion material,  again resul t ing in less material to ‘clean-f i l l ’  and better  use 

of  land and other resources. 

Research 
components 

Research components inc lude:  

•  Development of  bui lding materials that are more eff icient and ef fective and 
suff ic ient ly robust to enable reuse at the end of a bui lding’s l i fe • Studies of 
water and energy use and the interact ion between this and building mater ials , 
processes,  bui lding design and construct ion  

•  Development of  spat ial  models to bet ter understand urban form and how 
bui lding design and construction affects land use.  

•  Identi f ication of processes that  can increase the eff ic iency of  a bui lding, 
including heating and venti lat ion processes, energy generation processes, 
and other processes.   

•  Development of  processes and products that can be used to improve the 
ef f ic iency of exist ing bui ldings. 

Theme 2 

The goal is to develop industrial  and manufacturing processes that require less inputs 
including feed materials, energy and water 

Importance 
to New 
Zealand 

Increased eff ic iency of  industr ial and manufacturing processes wi l l  resul t in 

reduced mater ial ,  energy and water use. This wi l l  enable bet ter use of  New 

Zealand’s l imi ted resources and reduce the costs to the New Zealand economy. 

Research 
components 

Research components inc lude:  

•  Understanding the eff iciency of industr ial  processes and looking for 
al ternative processes or more eff ic ient methods  

•  Investigating al ternat ive feed materials to decrease the volume of feed 
mater ials  needed and to ident ify alternat ives that have other advantages such 
as reduced toxicity or reduced environmental  or other r isk   

•  Investigating processes that  enable the reuse of mater ials  (such as waste 
mater ials) as feedstocks for  other processes  

•  Investigating methods of reducing energy use during product ion processes 
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Entry ID 425 

Sustainable cities and societies 

Summary The goal is to make both urban and rural  New Zealand more l iveable. Themes 

include designing homes, neighbourhoods and communit ies that are eff icient in 

resource use and resi l ient to natural hazards;  and social and demographic 

change, integrating eff ic ient  energy and infrastructure that  is resi l ient to 

technological  change and natural  hazards into urban areas; developing af fordable, 

heal thy,  sustainable, environmental ly sound transport  systems as an alternative to 

the unnecessary use of private cars; improving iwi  contr ibution to urban 

development,  f inance and governance; and developing new models to improve 

ef fect iveness of provis ion of  services to rural communit ies 

Theme 1 

Designing homes, neighbourhoods and communit ies for the future 

Importance 
to New 
Zealand 

How can New Zealand simul taneously bui ld resi l ience into our c it ies, lower urban 

dwel lers ’ carbon footprints,  and ensure securi ty of  key network services, such as 

electr ici ty and water supply?  How can we do this with equali ty of access across 

the whole socio-economic spectrum, with appropr iate recogni t ion for  our peoples’  

diverse cultural needs? 

Research 
components 

•  Understanding the sometimes compet ing drivers of  urban change — such as 
in-f i l l  /  compact versus greenf ield development — and both their  intended 
(and unintended) economic,  social and environmental  outcomes is cr i t ical  to 
making informed decisions on planning tomorrow’s ci t ies. 

•  Ci t ies need to not  only be ef f ic ient in terms of their al l-of- l i fe resource use,  
but  must be res i l ient to change - physical  (e.g.,  earthquakes) and social (e.g. , 
rapid in- and out-migrat ion)  - and provide a safe,  heal thy and l iveable 
environment.   

•  Developing understanding and models of these interconnecting aspects is  key 
to developing sustainable ci t ies that promote and maintain social cohesion. 

Theme 2 

Resilient energy and infrastructure 

Research 
components 

•  Developing integrated urban models that l ink infrastructure needs to di fferent 
forms of  urban development (taking into account land use, housing and 
t ransport) is cr i t ical to successful and cost ef fect ive urban planning.   

•  Models need to consider ef f ic iencies of local and inter-urban infrastructure,  
including ul tra- fast  broadband, and transport l inks between key hubs such as 
ports.    

•  Such planning also needs to ensure the infrastructure is as future-proofed as 
possible to both technology changes and external  physical chal lenges (e.g. , 
res i l ience to earthquakes).   

•  An increasingly important dimension of this wi l l  be considering the inc lusion 
of  greater renewable energy generat ion in urban areas  
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Theme 3 

Developing healthy,  sustainable and affordable transport  systems 

Importance 
to New 
Zealand 

The design, implementation and promot ion of healthy and sustainable t ransport 

systems in New Zealand that  al low for the basic access needs of individuals and 

communit ies to be met in a safe and environmental ly sound manner is 

fundamental  to fostering a connected and sustainable society.  

Unnecessary use of private cars places s igni f icant costs on society in the forms of 

pol lut ion (air  and noise),  energy depletion, congestion,  sprawl, community 

severance, inequity,  and c l imate change (about one-thi rd of greenhouse 

emissions are caused by pr ivate car use).   Improving New Zealand’s t ransport  

systems, which are unique to us due to our “ long and skinny” geography and 

population distr ibution, would be of major benefit  to the country. 

Research 
components 

•  The development of  a more sustainable system must minimise consumption of  
non-renewable resources, l imit  emissions and waste,  reuse and recycle i ts 
components and minimise land use and the production of noise.   I t  must be 
af fordable, eff icient, offer  choice of transport  mode and offer equity within, 
and between, generations.   

•  This Theme would draw upon a raft of New Zealand and internat ional 
expert ise (e.g.,  in economics, design, engineer ing and injury prevention) and 
new technologies (e.g., intel l igent sensors to moni tor traf f ic  f low in real  t ime). 

Theme 4 

Maximising social connectedness 

Importance 
to New 
Zealand 

New Zealand’s cultural  and geographical uniqueness brings with i t  speci f ic  
challenges that cannot be addressed elsewhere in the world.    

Research 
components 

•  Quest ions about the success (or lack of i t)  by which Māori  have adapted to 
urbanisat ion remain largely unaddressed.  Understanding the role by which iwi 
wi th Treaty sett lement resources can more successful ly contr ibute to urban 
development,  f inance and governance in New Zealand is cri t ical  in this  
respect.    

•  New Zealand’s highly dispersed rural communit ies, also creates s igni f icant 
issues in terms of  effective provis ion of services.   The provis ion of healthcare 
to rural/remote communit ies ( inc luding GPs, dentis ts, special ists , 
physiotherapy, pharmacists) , special ist services (e.g. , large animal 
veterinarians) and ICT connectedness remain s igni f icant  chal lenges, but  ones 
that must be overcome given the high dependency of New Zealand on the 
sustained heal th and productive capaci ty of  i ts rural sector.    

•  New models of  designing and delivering such services are required, including 
investigating how new technology platforms can be deployed to enable more 
ef fect ive remote service del ivery. 

Research 
Gaps and 
Opportunities 

New Zealand is wel l  geared towards delivering upon this Challenge.  For example, 

the New Zealand Centre for  Sustainable Cit ies is  a mul t i-disc ipl inary research 

group that was establ ished by the Tert iary Education Commission in 2008.  The 

Centre in turn grew out of He Kainga Oranga/Housing and Heal th Research 

Programme, which has been funded by the Health Research Counci l  for 12 years.    

The Centre is based in the Univers ity of Otago, Wel l ington and l inks Auckland, 
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Massey,  Victoria and Canterbury univers it ies with NIWA and Landcare,  as well  as 

wi th ci ty councils.  I ts  strengths have resul ted in them being designated as a 

Centre for Research Excel lence by the Universi ty of  Otago.  In 2012, the Centre 

started the Resil ient Urban Futures programme which considers ci t ies as urban 

systems.   

The Centre would be supported wi th expert ise in injury prevention, publ ic health 

and energy research from around New Zealand.  The col laborat ive nature of the 

Centre, and i ts extensive end-user engagement, also means that del iverables 

f rom this Chal lenge would be rapidly implemented. 

Comments Cities are the locus of most economic activity in New Zealand and worldwide, so 

the ef f ic iency wi th which cit ies work matters for l iving standards.  Cit ies are also 

the source of  innovation for  the future economy, which wil l  be based around 

resource eff iciency and decarbonised bui ldings and infrastructure.  Given the 

complexi ty of c it ies,  i t  is important to reduce the r isk around unnecessary or 

unant ic ipated infrastructure investment, which can lead to increasing debt 

burdens and missed opportunit ies for innovat ions associated with smart,  

sustainable and resi l ient inf rastructure.  

Since ci t ies are also where most New Zealanders l ive (87%), the quali ty of  l i fe in 

ci t ies is  vital for health and social and cultural well-being.  There are increasing 

community expectations for  improved city l iveabi l i ty, wi th access to high-quali ty 

af fordable or  social housing an increasingly important  requirement.   

Environmental  qual i ty and ameni ty access af fect  the qual i ty of  urban l iv ing,  

cultural values and act ivit ies, as well  as inward investment, land value and 

productivity.  The design and use of  transport  and the buil t  environment are also 

key areas for reducing carbon emissions to mit igate cl imate change and reduce 

the vulnerabi l i ty of  ci t ies to volat i l i ty in oi l  pr ices.  

Moreover, in New Zealand we have “ long and skinny” energy distr ibution and 

t ransport networks that make whole-of-system planning vital.   The precariousness 

of  current electr ici ty supplies were demonstrated in 1998 after one of the main 

electr ici ty l ines going into Auckland overheated, leading to a major cable fai lure,  

result ing in a f ive-week-long power outage in the central city.  The electr ici ty 

blackout in Auckland in 2006, af ter the fai lure of  an Otahuhu substation, led to 

further huge disruption in business activity.   

In addi t ion, the af termath of  the Chris tchurch earthquake has shown that  

earthquakes can have devastating impacts not  only on cit izens and their 

insti tut ions, but also on the physical infrastructure, such as electr ici ty cables and 

water and sewer pipes.  However, the imperative to rebui ld Christchurch has 

highl ighted one of  the major  science challenges: how can we apply our scienti f ic 

knowledge to rebuilding an intel l igent,  smart city for  the twenty- f irst century? 
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Entry ID 450 

Smart, Safe, Sustainable Cities - Rebuilding Christchurch and Beyond 

Theme 1 

Improving the Economic Development Potential of New Zealand Cit ies 

Importance 
to New 
Zealand 

The government has three main priori t ies in addit ion to the overal l  challenge of 

returning New Zealand’s economy to f iscal surplus: 

(1) bui lding a more product ive and compet it ive economy; 

(2) del iver ing better  publ ic services within t ight f inancial constraints; and 

(3) rebuilding Chr istchurch.    

Pr incipal among these is the economic goal to bui ld a more compet it ive and 

productive economy.   

We want our exist ing businesses to succeed and become more prof i table.  We 

need to attract innovators, investors,  business, visitors and residents.  We need 

smart  l iveable ci t ies to compete internat ional ly in at tracting a highly ski l led 

workforce.   We need better  publ ic services and a business f r iendly culture.  We 

need an ICT infrastructure, research and development systems and creative 

innovat ion networks – this  is  the kind of infrastructure a ci ty needs to support 

creative and knowledge- intensive economic growth.   

Post-earthquake Chr istchurch is  now generating signif icant  economic 

development opportunit ies from mult iple and diverse rebuild init iat ives and 

stakeholders.  This is improving the regional  innovation system through 

strengthening col laborat ion,  part icularly between research insti tut ions and 

business,  developing sector  precincts,  and building management capabi l i ty and 

entrepreneurship ski l ls.   However there are few systems to connect the core 

economic development concepts of  innovation, workforce talent and natural  

weal th wi thin the city to support a smart,  sustainable, long term economic growth.   

The city is  star t ing to develop l imited cross sector  growth init iat ives, such as the 

Canterbury Regional  Innovat ion system, but is st i l l  struggling to connect  the city’s 

innovat ion eco-system and help create opportunit ies for  both col laborat ion and 

commercial isation of ideas.   A systematic economic growth model  is needed.  " 

Research 
components 

(1) Business economy:  Understanding the natural weal th and dis t inctiveness of  

New Zealand c it ies and what is  needed to create a compel l ing framework for  

investment and attracting high value sk i l ls .  Ident ifying barr iers to developing a 

business fr iendly environment. 

(2) Bui lding Innovation: Creat ing a l iving lab for identi f ication of creat ive, local-

market-speci f ic  innovations that  resonate wi th ci ty leaders and consti tuents. User 

dr iven research and innovat ion supported by strong l inks to educat ion and 

research organisations.   

(3) Labour market :  Understand dr ivers to attracting highly ski l led people,  and 

more people with the sk i l ls to develop,  manage and grow business, underpinned 

by strong networks and al l iances between business, education and research 
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organisat ions.      

(4) Data Collection and Connectedness:  Enabl ing real-t ime interact ion to fac i l i tate 

decision-making based on the data produced. In the system of systems that is a 

ci ty,  the potent ial  for  eff ic iency grows as more data is obtained through sensors 

and more systems interconnect and interact and i t  is also an enabler  and source 

of  innovation for  entrepreneurs.   

(5) Digital  services:  Development of new services adding value to eGovernment 

data, crowd sourc ing innovat ion,  the physical infrastructure inter faces with digi tal  

systems, and integrated ci ty services for which the interdependencies of  the 

var ious c ity subsystems create a s igni f icant sc ienti f ic and engineering chal lenge.   

(6) New technologies and their application in c it ies: Ul trafast broadband and 

informat ion technology can play a central role in smarter c it ies by support ing 

awareness through instrumentation (sensors),  interconnection, and intel l igence in 

areas ranging from ef f ic ient  ci ty infrastructure and eGovernment services to 

environmental protect ion and the operat ions of commercial  enterprises. 

Theme 2 

Strengthen Community Resilience, Safety and Wellbeing 

Importance 
to New 
Zealand 

Rapid urbanisat ion in New Zealand c it ies is  turning issues such as publ ic safety,  

heal thcare, education, and housing into signif icant chal lenges.  There is a need to 

reduce long-term benef it  dependency; support  vulnerable chi ldren; increase 

part ic ipat ion in education,  l i f t  educational achievement training and employment 

for al l ;  prevention of family violence; and greater recogni t ion of  the contr ibution of  

older people.   The social wel lbeing of  communit ies and individuals depends on a 

range of  factors,  inc luding access to qual i ty housing, t ransport, education and 

heal th systems and inc lusive communit ies, which support people to part ic ipate 

ful ly in the l i fe of  the region. 

The government has set specif ic  targets to ensure best possible value is achieved 

f rom spending on public  services and associated cri t ical infrastructure.  Many of 

these key resul t areas are in the social sector areas of  housing, healthy l iving, 

education and social  services.  These key resul t areas must be viewed holis t ical ly 

in order to make a c ity l iveable, taking a long term view in looking after people, 

promot ing social  cohesion and stronger relat ions between diverse ethnic, cultural  

and rel igious communit ies, demographic change, wellbeing and part icipatory 

governance.   

In the Chris tchurch recovery, government and non-government health and social 

service providers are providing assistance and investigating how to reor ient  

services in the earthquake context  and how to reach out  to people in need. When 

agencies col laborate over social and public health recovery, they can provide 

services more ef f ic iently, improve publ ic health outcomes and bui ld the res i l ience 

of  communit ies for the future. 

Research 
components 

(1) Decis ion making:  Tools for eGovernment,  crowd sourcing and use of ICT for  

part ic ipat ion and engagement ins ide communit ies to promote social cohesion and 

bui ld a strong, thriving and inclus ive society. 
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(2) Educat ion:  Use of  evidence based pract ices to equip New Zealanders with 

21st century sk i l ls so al l  school leavers have the ski l ls  and knowledge to gain 

sustainable employment, pursue further educat ion,  contr ibute to society and 

become leaders and innovators.   

(3) Heal th: Determine how the character ist ics of  local neighbourhoods and 

l i festyle can posit ively inf luence heal th outcomes reduce heal th inequali t ies 

exper ienced by disadvantaged groups and health related behaviours.    

(4) Chi ldren and young people: Comparative studies of  chi ldren and young 

people’s  l i festyles,  measuring their wellbeing, energy use, aspirations and use of , 

and access to new technology plat forms for communication,  educat ion and 

leisure. 

(5) Community planning: The development and design trajector ies embarked on 

wi th respect to creating smart, safe and sustainable spaces benchmarked 

internationally. 

(6) Māori :  Enhancing urban development with Māori  phi losophy 

a.) Intergenerational;  b.)  Partnership dr iven;  c.)  Absolute commitment to the 

region;  d.)  Consensus based  

(7) Housing: Understanding the impact that healthy homes have on health and 

wel lbeing.  Determining how best to meet needs for improved access to affordable 

qual i ty housing. 

(8) Publ ic Safety:  Moving emergency services to broadband to enhance the 

ef fect iveness of public  safety, disaster response, better communit ies etc.   

Safeguarding ut i l isation of  publ ic and pr ivately gathered data and eGovernment 

and cri t ical infrastructure.  Developing intel l igent  pol icing to reduce crime in our 

communit ies and improve safety and wel lbeing through partnerships with the 

community." 

Theme 3 

Built Environment / Accessible Cities 

Importance 
to New 
Zealand 

The opportunity exis ts wi thin an estimated $30 bi l l ion of investment in the 

Chr istchurch rebuild and another $40 bi l l ion of  investment in the Auckland urban 

plan for the research sector  to make a s ignif icant  contr ibut ion to the 

understanding, design and growth of our future c it ies.   Evaluating and contrasting 

the best  practises used overseas and developing new technologies for ‘sensor ’-ed 

ci t ies to develop highly connected, eff icient, safe and resi l ient ci tes.    

Important  objectives inc lude enhancing the spir i tual, spatial  and sustainable 

qual i t ies of our bui l t  environment through the adopt ion of the best models in 

regenerat ive urban design.  Incorporate community vital i ty and qual i ty-of- l i fe 

objectives by protecting intergenerat ional  environmental values within the bui l t  

environment.  Building infrastructure that is adaptable to our changing needs, 

res i l ient to hazards,  cl imate change.  World-class integrated transport systems, 

inclus ive compact ci t ies, economic powerhouses providing jobs for al l  our people 

and protection for  our bui l t  and natural  environment. 
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As the Chr istchurch c ity is being rebuil t ,  we can build in a lot  of  technology which 

would be uneconomical  to retrof i t  into exis t ing cit ies.   This is a unique opportunity 

for innovat ive work in this  area both for  developing as buildings are being 

erected,  roads are being dug up for new services, and major new publ ic fac i l i t ies 

(such as transit hubs) are being designed and constructed.  

Research 
components 

(1) Bui l t  Environment: Development of a safer New Zealand building practice 

ut i l is ing super ior materials and technology suited to New Zealand condit ions. 

(2) New Technology:   Developing interoperabil i ty between sensor networks,  

integration of systems and servic ing people.   Harnessing the huge prol i feration of  

data.  

(3) Energy Secur ity:  Incorporating our understanding of  changing energy supplies 

and energy eff iciency technology in future proof ing the buil t  environment ( l inked 

to ‘Energy’ challenge proposals) 

(4) Hazard Resil ience:  Incorporat ing our understanding of changing society and 

physical  the environment in future proofing a safe bui l t  environment ( l inked to 

‘Hazards Resil ience’ challenge proposals)  

(5) Simulations, Predict ion and Model l ing:  Create ci ty modell ing f rameworks for 

integrated planning across many bui lding,  transport  and other infrastructure 

simultaneously 

(6) Resources: Determining environmental l imi ts and integrating management of 

these natural  resources e.g.  water  and waste ( l inked to ‘Water ’ challenge 

proposals) 

(7) Land Use: Understanding the dynamic nature of that  part of  the natural 

environment that  has been integrated into bui l t  environment (f lood banks, r ivers,  

the estuary and coast l ine). 

(8) Food securi ty:   Determining the extent of a c ity’s dependence on global food 

supplies and how much food is local ly grown.  Understanding exis t ing food 

sources. Ident ifying r isks to the current  urban food system identifying the 

minimum requirements of a city to ensure long term food secur ity.   

(9) Transport:  Future road and highway networks, rai lways,  mass t ransi t systems 

and transport terminals.   Providing for  pedestr ians, cyc les, public transport  and 

pr ivate vehic les;  speed zones and streetscapes; parking; service vehic le 

requirements that work well  with the bui ldings and publ ic spaces to create great 

places. 

Theme 4 

Regional Growth and Development 

Importance 
to New 
Zealand 

Capital is ing on the complementary strengths in cit ies and rural surrounds for  

mutual gains in sustainable economic development. 

Pr imary production accounts for  50 per cent or  $25 bi l l ion worth of New Zealand’s 

exports,  and that income is generated by 35,000 farmers.   Urban dwel lers have 

become increasingly remote from the countryside, wi th less and less in common 
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wi th their rural counterparts.  Fewer people now have an understanding of farming 

and what is involved in producing the food they eat  and the value of pr imary 

production to the national economy.  Urban people st i l l  understand the economic 

importance of agriculture, but  many have concerns about i ts environmental 

impact, which has in turn af fected publ ic perceptions of  farming and farmers.  

They are also often better represented among the ranks of the planners, 

pol i t ic ians, and other holders of  instruments of power creat ing concerns about 

representation.  Where should governments and business invest their  resources?  

Should i t  be in the often poverty-str icken, depopulat ing rural areas, or  in the 

burgeoning urban areas where development of infrastructure services struggle or  

fai l  to keep up with the needs of the incoming populat ion. 

The issue becomes more one of work ing out how to maximise the opportuni t ies 

that these investment opportuni t ies represent.  Rural areas should not be 

developed to the exclusion of s truggl ing urban areas, and vice versa.  Each 

community has i ts  own needs, and adaptive capacit ies,  whether social,  economic,  

environmental, or cultural.  And each has a contr ibution to make to the wel l-being 

of  the region and the nation. 

Research 
components 

(1) Regional Economy: How can a smart ci ty support  rural product ivi ty for a 

prosperous region?  How to attract more people with sk i l ls  to develop, manage 

and grow rural  business?  How can these needs be addressed to combat issues of 

urban dr if t  and underemployment to rebui ld sustainable rural communit ies? 

(2) Urban/rural dependencies: Rethinking the relat ionship between ci t ies and their 

rural environs considering the overal l  footprint  of  a c ity: pol lut ion,  part icularly 

water; resources, part icular ly food; transport to/ from the c ity. 

(3) New Technology:   Understanding the dif fer ing technology needs in rural 

communit ies.   Encouraging agri- technology benefits and bridging the rural digi tal  

divide. 

(4) Educat ion and Heal th: Social issues,  especial ly accessing education and 

heal th in isolated rural communit ies.   

(5) Community Planning:  Community stabi l i ty in the face of  changing 

demographics,  such as the inf lux of  l i fe-stylers into tradi t ional farming areas.   

Al ternat ive technologies and funding models to support the high costs of  

dispersed infrastructure and lack of economies of scale.  Rebuilding rural  

communit ies decimated by years of farm amalgamat ions and urban dr if t .   

(6) Land use: Rural issues related to natural resource and environmental 

management, the servicing and sustainabil i ty of smal l communit ies, and debates 

around hot  issues such as i rr igation-based farming in New Zealand, erosion and 

f lood-plain management, sustainable tourism, managing indigenous biodiversity 

and water quali ty and changing land use due to cl imate change. " 

Research 
Gaps and 
Opportunities 

Theme 1: New Zealand ci t ies need to understand the increasing complexi ty in 

their populations, as demands are increasing around qual i ty of  l i fe expectat ions 

wi th respect to c ity infrastructure,  amenit ies and natural resources as wel l  as 

developing the infrastructure needed to support quali ty knowledge-sector  jobs and 

industr ies.   This is  occurr ing alongside contradictory pressures to reduce 
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resource use (to contr ibute to environmental goals),  lower costs to residents of 

running the c ity (as a result  of economic downturn)  and the need to become more 

internationally connected and export-driven to compete global ly for investment 

and high ski l l  labour. 

The challenge for New Zealand ci t ies are to gather good data in t imely, cost-

ef fect ive and eff ic ient ways understand these complexi t ies ( including global 

factors) and f ind solutions which wil l  make New Zealand an at tract ive destination 

for investment and high sk i l l  labour.   For instance Chris tchurch Development 

Corporation has ident if ied the need to address key questions around competi t ive 

di fferentiat ion, leveraging and creat ing core infrastructure,  investment, enhancing 

the talent present in i ts  workforce and addressing weaknesses in the tools and 

processes it  has to col lect ively manage this  ecosystem .   Canterbury Earthquake 

Recovery Authority has also released a programme of twenty projects as a 

foundation for the economic recovery of  Chris tchurch.  Local  research is needed 

to address this complexi ty supported by international networks and models.   New 

technologies are needed to improve ‘ intel l igence’ on how the c ity operates (and, 

important ly, how people operate wi thin i t )  and improve the eff ic iencies in ci ty 

infrastructure, amenit ies and natural resource use.  

Theme 2: Urban performance currently depends not only on the c ity's  endowment 

of  hard infrastructure ( 'physical capital ' ) ,  but  also, and increasingly so,  on the 

avai labi l i ty and qual i ty of knowledge communication and social infrastructure 

( ' intel lectual  and social  capi tal ' ) .  The latter  form of capi tal  is  decis ive for urban 

compet it iveness.   Providing research support for integrated and community- led 

init iat ives can help people cope with stress and uncertainty, as well  as minimizing 

potential hardship, inequity and unnecessary disruption to housing,  educat ion and 

heal th services.  Keeping abreast of best practice evidence f rom around the wor ld 

to provide evidence based solutions underpinning bui ld community resi l ience,  

confidence and leadership so local communit ies can play a key role in recovery;  

st rengthen and support  exist ing col laborat ive init iat ives within greater 

Chr istchurch; engage direct ly wi th greater  Chris tchurch communit ies, including 

iwi, to encourage widespread part icipation in the planning and implementation of  

recovery;  support the development of  local neighbourhood plans and init iat ives to 

help bui ld s tronger neighbourhoods. 

For example the social  prior i t ies in Chris tchurch are to strengthen community 

res i l ience,  safety and wellbeing and enhance quali ty of  l i fe for residents and 

visitors by: 

(1) enabling and empowering local communit ies to shape and lead their  own 

recovery; 

(2) growing capacity, knowledge and ski l ls within the community to bui ld 

res i l ience; 

(3) del iver ing community, heal th,  educat ion and social  services that are 

col laborative, accessible, innovat ive and inclus ive; 

(4) support ing people, in part icular those facing hardship and uncertainty, by 

providing qual i ty housing, education and health services; and 
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(5) support ing communit ies as they go through the processes of  reset t lement. 

Theme 3: Al l  major  New Zealand c it ies are coastal – 75% of us l ive wi thin 10 km 

of  the coast . The Christchurch earthquakes have demonstrated how vulnerable 

our coastal infrastructure,  habi tat ion and amenit ies are while Auckland 

demonstrates what an economic and recreat ional  boon l iv ing by the coast  can be 

i f  we get i t  r ight . How do we do this and at the same t ime protect our major  cit ies 

f rom expected sea level  r ises over the next  50 or so years? 

There is  a growing need for  cit ies to improve the way they moni tor their public 

infrastructure, such as transportat ion,  bui ldings and structures (e.g. bridges), 

security, energy distr ibut ion,  water  dis tr ibution, waste management and 

communication networks wi th most of the administrat ive bodies operat ing 

independent ly,  with dedicated IT systems and l imited informat ion overlap.   Just as 

physiological  sensors can vi tal  provide informat ion about the heal th of  the body,  

new technologies can be used to provide near real  t ime health of a city and its  

infrastructure.  An example of this is the ‘sense-able’  ci ty -  a combination of 

widespread sensor networks, highly connected bui ldings and people,  and 

ubiquitous mobi le devices combined together (http:/ /senseable.mit.edu/).   Much 

l ike a l iving lab the sensing city wil l  at tract high value businesses with appl icable 

technology and tr igger further innovation, integration and eff iciency.  

Theme 4: The urban rural  connection is  interest ing f rom a research perspective,  

as there is so much concentration across the world at  the moment on smart c it ies, 

but  relat ively l i t t le looking beyond the city. Given New Zealand’s population 

distr ibution and economy wi th a part icular  focus on agr icul ture and pr imary 

produce, we need to look beyond the city to understand the complex interaction 

between the ci ty and the hinterland which supports the city.  New Zealand may be 

one of the best places in the world to study Smart  City + Smart  Agriculture. 

A fundamental  di f ference between urban and rural  planning is the levels of 

awareness of  the importance of natural systems and processes.   Urban dwellers 

are more l ikely to feel nature is  under control, while rural dwellers are more l ikely 

to respect or  be wary of  nature.  Both, however, l ive wi th r isk and uncertainty.  

Finding ways of  fostering shared modes of thinking between these two camps, 

especial ly about r isk,  is cruc ial for ensuring that rural  development is sustainable.  

And it  is not just the people that  we are concerned about. Sustainable 

development in rural  areas demands sustainable pat terns of  land use, sustainable 

use of water resources, management of  soi ls and soi l  eros ion, and so on.  The 

heal th of the land and the people must be considered as a part of the same 

question.  Similar ly,  urban development has to consider pressures on local 

ecosystems, and the potent ial  for  ecological  rehabil i tat ion in areas that have 

become degraded through poor or inadequate infrastructure.    
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Entry ID 465 

Creating positive urban futures 

Summary The goal is to make both urban and rural  New Zealand more l iveable. Themes 

include designing homes, neighbourhoods and communit ies that are eff icient in 

resource use and resi l ient to natural hazards;  and social and demographic 

change, integrating eff ic ient  energy and infrastructure that  is resi l ient to 

technological  change and natural  hazards into urban areas; developing af fordable, 

heal thy,  sustainable, environmental ly sound transport  systems as an alternative to 

the unnecessary use of private cars; improving iwi  contr ibution to urban 

development,  f inance and governance; and developing new models to improve 

ef fect iveness of provis ion of  services to rural communit ies 

Theme 1 

Building cities as resilient, replenishing systems. 

Importance 
to New 
Zealand 

As the populat ion becomes increasingly urbanised, there is  a need for  cit ies to 

provide a sense of place,  and to be sustainable and replenishing systems. This is 

a global  chal lenge which is part icular ly relevant to New Zealand given 85% of our 

population al ready l ives in urban set t ings, a trend which is projected to increase.  

I f  we get i t  r ight  in our c it ies, New Zealand wi l l  prosper 

Research 
components 

•  Component 1: Ident ify possible economic,  environmental and social ‘shocks’ 
based on trends and project ions,  develop model l ing tools for predict ing 
responses and test against a var iety of pol icy intervent ions,  ut i l is ing ‘big 
data’. 

•  Component 2: Develop low impact energy generat ion, transmission and 
storage solut ions.  Develop true zero waste solutions, including the exploration 
of  generating energy from waste. 

•  Component 3: Innovate around the creat ion of low impact and affordable 
products for transport and housing to t ransform affordabi l i ty and qual i ty of 
l i fe. 

•  Component 4: Understand how c it ies grow and evolve,  inc luding the role 
regulat ion,  transport systems, property development, housing market demand 
and supply, and incentives play.   Develop interventions that  wil l  enable New 
Zealand to create c it ies which are prosperous, eff icient , healthy and safe. 

•  Component 5: Invest igate food product ion options that  have a low 
environmental impact. 

Theme 2 

Growing our natural capital to underpin economic growth, social wellbeing and 
environmental health. 

Research 
components 

•  Component 1: Invest igate tools and techniques to ensure that New Zealand 
becomes and remains pest free to the benefit  of conservation, agr icul ture and 
hort icultural practise. 

•  Component 2: Ident ify cost effective techniques for urban development which 
retain and restore water  qual i ty, including net posit ive energy desalination, as 
wel l  as tools for water  conservation. 

•  Component 3: Develop tools to proper ly value Ecosystem Services and create 
ef fect ive interventions and incent ives to improve our natural  capi tal.  
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•  Component 4: Invest igate opportuni t ies for  business and job creat ion f rom the 
natural  environment, including the natural urban environment. 
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4 Society and Culture 
The submissions in this group are shown with their underpinning themes in the table below. Each 
submission follows in full. 

Table 4: Summary of proposed challenges and themes 

Entry 
Id 

Challenge Themes 

48  Support ive, creative and diverse 

communit ies. 
Local communit ies are support ive of their members, 
encompassing social  and cul tural diversi ty and able 
to fac i l i tate creat ive solut ions to local  issues. 

92 A gross happiness index to add 

a further dimension land review 

the concept of  GDP in economic 

planning 

Improve the del ivery of good government and 
standard of l iving 

240 To develop a r isk management 

strategy to optimise New 

Zealanders'  well -being i f ,  

because of  external factors,  

New Zealand exper iences very 

low economic growth for  a 

sustained period 

1. Understanding what internat ional  ci rcumstances 
might mean that,  despi te best ef forts  
domest ical ly, signi f icant economic growth 
(GDP/capita)  cannot be achieved in New 
Zealand for a sustained per iod, and 
understanding the l ikel ihood of those 
ci rcumstances occurring 

2. The goal of this theme is  to understand the r isks 
to New Zealand society i f ,  despite best effor ts 
domest ical ly, signi f icant economic growth 
(GDP/capita)  cannot be achieved in New 
Zealand for a sustained per iod 

3. The goal of this theme is  to understand how to 
best manage the r isks associated with very low 
economic growth (GDP/capi ta) in New Zealand 
over a sustained per iod 

4. The goal of this theme is  to ident ify the key 
elements of an operat ional framework 
comprising a r isk-response plan,  a moni toring 
plan, a communicat ion plan and an 
implementat ion plan 

278 Support ing a thriving and 

productive New Zealand: 

Maintaining high levels of 

mater ial  and subject ive 

wel lbeing requires scient i f ic 

approaches that underpin 

responsive and tai lored pol icies 

that respond to a dynamic and 

changing economy and society 

1. Our changing economy: To guide investments in 
assets such as sk i l ls, knowledge, technologies 
and infrastructure, to enable us to maintain 
mater ial  standards of l iving,  while adapt ing to 
new opportunit ies and constraints, for current 
and future generations 

2. Our changing society:  To stay ahead of changes 
in the society’s  structure and funct ioning. 
Rigorous research wil l  enable us to tai lor 
pol icies to remain effective in the face of  
change, and to continue advancing the 
aspirat ions of i ts members 

292 To enhance the role of human To enhance the role of human capital in New 
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capital  in New Zealand's 

economic growth 
Zealand's economic growth 

325 Fostering an innovat ive and 

cohesive New Zealand culture 
1. Part icipation and cooperat ion 

2. Innovation and adoption 

3. Diversity and cohesion 

341 To develop cultural ly responsive 
sc ience teaching (CRST). Using 
the cul tural knowledge, prior  
exper iences, f rames of  
reference, and learning 
approaches of ethnical ly diverse 
students to make learning 
encounters more relevant and 
ef fect ive for them 

1. Develop teachers’  knowledge base about ethnic 
and cultural  diversity in science classrooms, i .e. , 
teachers’  as cultural brokers 

2. Develop col laborative and active partnerships of 
teachers,  students and scient ists  in science 
teaching and learning, i .e. , scient ists ’ as cultural  
brokers 

364 For New Zealand to have the 
cleanest  water,  safest food,  
least communicable disease in 
the world, thereby be the best 
place in the world to l ive 

For New Zealand to have the cleanest water, safest  
food, least  communicable disease in the world 

 

386 Bui lding a f lour ishing e-Society 1. Inclusiveness of the future digi tal society 

2. Combining Carbon Neutral i ty with economic 
growth through informat ion technology 

3. Gett ing the r ight  information to the r ight people 
at  the r ight t ime 

4. Make informat ion technology a dr iver of quali ty 

416 Scienti f ic,  Technological, 
Engineering and Mathematical 
contr ibutions which assist New 
Zealand to bet ter compete in 
the Global Market  Place 

To develop measures to evaluate and direct,  and 
new ini t iat ives to implement, ways in which STEM 
can assist New Zealand to better  compete in the 
Global Market Place 

472 Nurturing tomorrow’s c it izens 

today 
1. Improved understanding of society as a whole 

2. Improved understanding of famil ies/whanau 

3. Understanding chi ldhood development 
 
 
 

Entry ID 48 

Supportive, creative and diverse communities 

Summary This goal  of  this  proposal is to develop resi l ient  and inc lusive communit ies, which 

are suppl ied with the means to f ind and devise solutions to local  problems. A 

var iety of approaches must be sought in order to do this, each tai lored to the 

unique dynamic of  speci f ic communit ies, and incorporating aspects of community-

lead development (both asset and economic based) and social enterprise. 

Developing these approaches wil l  include cri t ical evaluation of  current 

government pol ic ies. 
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Theme 1 

Local communities are support ive of their  members, encompassing social  and cultural  
diversity and able to facil itate creative solutions to local issues. 

Importance to 
New Zealand 

Geographic communit ies and communit ies of  interest are the basis of  our society 

and create our shared sense of ident ity.  Flax roots development is the most 

ef fect ive way to build creative, inclus ive and res i l ient communit ies.   I t  is important  

therefore that communit ies are provided with the resources and power to ut i l ise 

those resources in ways they see f i t ,  in order to f ind local solutions to local 

problems. Such act ivi ty also promotes part icipative democracy. Government must 

understand that  there is  no correct way to do this , i t  may come from one or more 

of  the fol lowing approaches:  community led development, community 

development,  social enterpr ise,  social act ion,  community economic development, 

asset based development, TLA's community outcome planning, sel f-help support,  

sustainable development,  Iwi  development, community recreation planning, 

community arts, neighbourhood development, bui lding social capital  or s trengths 

based development. 

Al l  these methods seek to develop communit ies that  are inc lusive, creative and 

support ive to i ts  members. This is important  in t imes of  hardship or disaster . 

Recent events such as the Pike River disaster and the Christchurch earthquakes 

have evidenced the benef its and highl ight where this was lacking. The 'heroes ' of  

both of  these events were not  the government or local  authorit ies but the ci t izens 

that banded together to help and support  each other.    

Research 
components 

We need to understand the nature and diversi ty of our  communit ies in al l  their 

forms, geographic, cultural,  social groupings, by disadvantage or  other. 

Community members wil l  l ikely have aff i l iat ion to a number of communit ies and as 

such understanding how these communit ies interact across informal and formal 

groupings is an important key to forming government pol icy related to wel lbeing 

and ident ity.      

Research that seeks to understand the many forms of  community development is 

useful to ensure that a 'one size f i ts al l '  is not adopted.    To cr i t ical ly review 

current government pol icies and init iat ives wi th a community orientated lens e.g.  

the char it ies commission, the community government compact, funding and 

contract ing administered by the Ministry of  Social Development.     

From this  we can invest igate the most appropriate actions government can take to 

faci l i tate and resource (regulatory, funding & support) community act ivi t ies that 

f irmly locate the decis ion making and accountabil i ty wi th communit ies themselves 

rather than with government or their agents.     

Research 
Gaps and 
Opportunit ies 

We need to understand the nature and diversi ty of our  communit ies in al l  their 

forms, geographic, cultural,  social groupings, by disadvantage or  other. 

Community members wil l  l ikely have aff i l iat ion to a number of communit ies and as 

such understanding how these communit ies interact across informal and formal 

groupings is an important key to forming government pol icy related to wel lbeing 

and ident ity.      
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Research that seeks to understand the many forms of  community development is 

useful to ensure that a 'one size f i ts al l '  is not adopted.    To cr i t ical ly review 

current government pol icies and init iat ives wi th a community orientated lens e.g.  

the char it ies commission, the community government compact, funding and 

contract ing administered by the Ministry of  Social Development.     

From this  we can invest igate the most appropriate actions government can take to 

faci l i tate and resource (regulatory, funding & support) community act ivi t ies that 

f irmly locate the decis ion making and accountabil i ty wi th communit ies themselves 

rather than with government or their agents.     

 
 
 

Entry ID 92 

A gross happiness index to add a further dimension land review the concept of 
GDP in economic planning 

Summary This chal lenge proposes a research programme into developing a national 

happiness index for use by planners and government to improve standard of l iving 

Theme 1 

Improve the delivery of good government and standard of l iving 

Importance 
to New 
Zealand 

Li festyle is a major attractant  to New Zealand and highly valued and not material  

standard of l iving alone. The environment, lack of overcrowding, access to 

education, government and inf luence, are taken for granted.   We have been a 

most ly exploitat ive economy and this has benefi ted the few.  Economics has 

shortcomings but is the main advisor to government and planning agencies.   GDP 

is  a l imited concept being reviewed around the world now; i t  is over ly concerned 

wi th what we have considered as measurable,  but  we can now measure 

happiness. 

Research 
components 

Historical context . Establish indicators and a measure of happiness.  Propose an 

index and systems for planners and government.  Col late of fshore resul ts and 

research in this area and propose legislat ive changes.  

Research 
Gaps and 
Opportunities 

In recent years neuroscience and psychology of happiness or  posi t ive psychology 

have made progress in establ ishing a scient i f ic basis for happiness. Economics 

did not  forecast the Global Financial Cr isis  and front ier  economics is quest ioning 

many assumptions of orthodox economic theory. IN a wor ld wi th diminishing 

resources economics is fai l ing planners.  
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Entry ID 240 

To develop a risk management strategy to optimise New Zealanders' well-being 
if, because of external factors, New Zealand experiences very low economic 

growth for a sustained period 

Summary The goal is to develop a r isk management strategy to optimise New Zealanders’ 

wel lbeing in the case of  a sustained period of  very low economic growth. Themes 

include ident ifying the possible types and l ikel ihood internat ional  events/ 

ci rcumstances that may cause a sustained period of  low economic growth in New 

Zealand, understanding both economic and social  impl icat ions of a sustained 

per iod of very low economic growth,  identifying possible government, business 

and community responses to a sustained per iod of  very low economic growth and 

understanding societal preferences towards possible responses,  developing an 

operational framework comprising a r isk-response plan,  a moni toring plan, a 

communication plan and an implementation plan for a sustained per iod of low 

economic growth 

Theme 1 

Understanding what international circumstances might mean that,  despite best efforts 
domestically,  significant economic growth (GDP/capita) cannot be achieved in New Zealand 
for a sustained period, and understanding the likel ihood of those circumstances occurring 

Importance 
to New 
Zealand 

This theme is important because it  assesses the magni tude of the r isk of plausible 

future internat ional developments constraining New Zealand's growth in GDP per 

capita to very low levels for  the next  decade or  so.   

Research 
components 

Research Component 1.1:    

( i)  Identi fying what possible internat ional  developments might lead to very 

low economic growth internat ional ly over a sustained period, say more 

than 10 years (high national  debt to GDP ratios, continued de- leveraging 

of  economies after the 2008 Global  Financial Cr isis , high energy pr ices,  

high pr ices and/or physical shortages of  other cri t ical raw mater ials , 

coping wi th the adverse ef fects of  cl imate change, f iscal problems and 

possible break-up of  the Euro Zone, United States fai l ing to satisfactor i ly 

resolve i ts  f iscal s ituation, Global Financial Crisis Mark II  and subsequent 

de- leveraging); and  

( i i )  Assessing the l ikel ihood of such developments occurring.   

Research Component 1.2:   Understanding the macro-economic impl icat ions for the 

New Zealand economy of very low economic growth internat ional ly (continued low 

economic growth in Europe and the US, lower economic growth in China and 

hence Austral ia) for more than, say,  10 years at a t ime when New Zealand is  also 

having to invest to adapt to cl imate change.  This would examine the effects on 

aspects of the economy such as the inf low of capital  f rom overseas, return on 

investment, interest rates, gross capital  format ion in total and in dif ferent sectors,  

volume and value of exports , exchange rates,  terms of  trade, and ul t imately on 

New Zealand’s rate of economic growth (GDP/capi ta).   
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Theme 2 

The goal of this theme is to understand the r isks to New Zealand society if,  despite best 
efforts domestical ly, significant economic growth (GDP/capita)  cannot be achieved in New 

Zealand for a sustained period 

Importance 
to New 
Zealand 

This theme is important because it  wi l l  ident ify new, or  intensif ied,  points of  

tension and confl ic t in New Zealand society and begin to identi fy societal 

preferences for  di f ferent possible outcomes in the context  of sustained very low 

GDP/capi ta growth in New Zealand.    

I t  wi l l  do this by:  

( i)  identi fying the economic and social ( including cultural ) implicat ions and 

pressures l ikely to result  from a sustained per iod of very low growth in 

GDP/capi ta in New Zealand;  

( i i )  improving our understanding of the relat ive importance New Zealanders 

would place on mit igating each of the ident if ied issues; and  

( i i i )  investigating societal  preferences between di fferent possible outcomes. 

Research 
components 

Research Component 2.1:   Understanding the macro- and micro-economic 

implicat ions of very low GDP/capita growth in New Zealand over a sustained 

per iod for the way we current ly do things (gross capital formation in total and in 

di f ferent sectors, pr ivate sector debt f inancing, product ivi ty, income per capita,  

central  government revenue and expendi ture, local  government revenue and 

expendi ture, R&D funding and expendi ture,  di f ferential  sectoral  growth rates, 

asset values, wage levels,  employment, inf lat ion, pr ivate consumpt ion/capita, 

interest rates,  etc.).   

Research Component 2.2:   Understanding the social tensions l ikely to arise in 

New Zealand society as a result  of very low GDP/capi ta growth over a sustained 

per iod (coupled with an aging population with i ts current  expectations of  levels of  

heal th care and National Superannuat ion) because expectations are no longer 

able to be met or because of  perceived increases in social inequi t ies.   

Research Component 2.3:   Understanding the weightings that  society,  and 

selected sub-groups wi thin society, gives to these r isks and invest igating societal  

preferences for  di f ferent potential outcomes in a New Zealand exper iencing very 

low growth in GDP/capita over a sustained per iod. 

Theme 3 

The goal of this theme is to understand how to best manage the risks associated with very 
low economic growth (GDP/capita) in New Zealand over a sustained period 

Importance 
to New 
Zealand 

This theme is important because it  wi l l  help to identi fy relevant t rade-offs,  and 

develop,  and help to discriminate between, alternative policy-response packages 

designed to opt imise New Zealanders'  well -being in a s ituation of sustained very 

low growth in GDP/capita. 

Research 
components 

Research Component 3.1:   Understanding what aspects of  their l ives dif ferent  

groups of  New Zealanders would most l ike enhanced in a s ituation where 
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increases in material consumpt ion are severely constrained.   

Research Component 3.2:   Ident ifying, or developing, measures of  societal  

success and well-being that  adequately ref lect New Zealanders’  preferences as 

revealed in 3.1.   

Research Component 3.3:   Ident ifying possible dif ferent  government, business 

and community responses ( in substance and t iming) to very low economic growth 

(GDP/capita)  over a sustained period and understanding the social and economic 

implicat ions of each.  

Theme 4 

The goal of this theme is to identify the key elements of an operational framework 
comprising a r isk-response plan, a monitoring plan, a communication plan and an 

implementation plan 

Importance 
to New 
Zealand 

This theme is important because it  wi l l  inform policy-makers about what would be 

required to ensure that appropriate act ion would be taken at the appropriate t ime.  

Research 
components 

Research Component 4.1:  Developing a r isk-response plan that  would set 

di f ferent levels of  r isk and appropriate actions to be taken at each of  these levels 

of  r isk.   

Research Component 4.2:  Identi fying the key elements of a monitor ing plan that  

would identify the nature and t iming of  monitor ing required to adequately assess 

the level of r isk at appropriate intervals.    

Research Component 4.3:  Identi fying the key elements of a plan for  

communicating with the nat ion as the assessed level of  r isk of  a sustained per iod 

of  very low growth in GDP/capita changed.   

Research Component 4.4:  Identi fying the key elements of an implementation plan 

for each level of  assessed r isk. 

Research 
Gaps and 
Opportunities 

As far as I  am aware,  with the exception of Research Component 3.2,  there is  

l i t t le current  New Zealand research relevant to the themes and research 

components out l ined above.   Hence i t  is l ikely that , wi th the exception of 

Research Component 3.2,  al l  of the research themes suggested above are 

research gaps and opportuni t ies that, i f  addressed, could make a signif icant 

contr ibution to achieving the chal lenge.    

Comments I  suspect that the reason why there is so l i t t le New Zealand research current ly 

underway that would make a contr ibut ion to this challenge is that  the challenge is  

not  one that  is part of convent ional  thinking about the economy and l iv ing 

standards.  Convent ional  thinking is focussed on the important issues of how to 

enlarge the economic pie, create more jobs and manage distr ibution and equity 

issues, al l  within the economic growth environment of  the world as we have known 

i t  -  speci f ical ly, an average growth rate of the wor ld economy for the 40 years 

f rom 1970 to 2010 of 3.5% per year.  

We know that  in many respects the world of the future wil l  not  be the world we 

have known.  However,  there is  seldom any discussion of whether a reduction in 
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the long-term average growth rate of the wor ld economy might be one of those 

changes.  Yet there are current or l ikely future changes in the wor ld that mean 

that there is a r isk of  precisely that:  for  example,  decl ines in product ivity, 

pressures on resources,  global  f inancial cr ises, unstable and adverse cl imate 

change, de- leveraging fol lowing unsustainable debt bubbles,  f iscal cr ises in major  

economic blocks, a demographic profi le that is changing to a higher proport ion of  

older people.   Given the exis tence of that r isk, i t  is prudent to assess i ts 

magni tude and impl icat ions for New Zealand, and if  i t  is  found to pose a 

signif icant  r isk to the well-being of  New Zealanders,  to develop an appropriate 

nat ional  r isk management strategy. 

 
 
 

Entry ID 278 

Supporting a thriving and productive New Zealand: Maintaining high levels of 
material and subjective wellbeing requires scientific approaches that underpin 

responsive and tailored policies that respond to a dynamic and changing 
economy and society 

Summary The proposed research programmes include the fol lowing themes:   

(1) our changing economy -  appl icat ion of  r igorous scienti f ic methods to identi fy 

the impacts of  exis t ing and potent ial  investments in a changing world, identi fy and 

evaluate the impact of investments and actions, and investigate the condi t ions 

under which they are most l ikely to be effective.   

(2) Our changing society: (to stay ahead of changes in the society’s s tructure and 

function identi fy and analyse broad changes in New Zealand society,   del ineate 

the under lying nature and causes of  the changes, to form and test credible 

hypotheses about the impacts of  the emerging changes, and to develop policy and 

societal responses  

Theme 1 

Our Changing Economy: To guide investments in assets such as ski lls,  knowledge, 
technologies and infrastructure, to enable us to maintain material  standards of l iving, while 

adapting to new opportunities and constraints,  for current and future generations 

Importance 
to New 
Zealand 

The economy never sleeps.   Our abi l i ty to sustain and improve material standards 

of  l iving depends on our abi l i ty to adapt to changing ci rcumstances, and to be 

equipped to take advantage of future opportunit ies.   Decis ions made today shape 

the opt ions that we wil l  face tomorrow.  The research theme focuses on 

investments that  have long term consequences,  and that  wil l  shape our economic 

opportuni t ies for  many years to come.  We cannot rely solely on international 

research to guide our decisions on what is needed for  New Zealand to make the 

best use of i ts economic resources.   

Comparat ive research as wel l  as New Zealand-focused research is  needed to 

identi fy the dist inct advantages that  wil l  underpin our future productivity and 

prosperi ty.  The benefi t  of  any single research endeavour under this theme is 
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uncertain.  The cumulative value of the research wil l  be to provide a sound 

foundation for decision-makers – be they individuals, households,  businesses,  or  

var ious levels of  government.  Their  choices wil l  be based on a well- informed 

interpretat ion of current and recent trends, and with considerat ion of a range of 

l ikely future options and developments.  The costs of not  maintaining research 

momentum are potential ly huge.  Investment decisions made in the absence of 

sound underpinning research are l ikely to be inef fective and wasteful , or  even 

counter-product ive. 

Research 
components 

The contr ibut ion of  scienti f ic  research to this theme is through the appl ication of  

r igorous scienti f ic methods to identi fy the impacts of exis t ing and potent ial  

investments in a changing wor ld.  There are few ‘ laws’  in social and behavioural  

sc iences and economics.  Ski l led researchers are, however, able to identify and 

evaluate the impact of investments and actions, and investigate the condi t ions 

under which they are most l ikely to be effective.  

Research is  also valuable in highl ight ing important  pol icy and management issues 

and focus attention on pivotal decisions that wi l l  shape our future opt ions.   The 

fol lowing l ist  shows some key issues on which social science research is  able to 

shed l ight.   The scope of research under this theme is more broad and diverse 

than the i tems l isted.   The choice of worthwhile projects wi l l  ref lect the 

combination of relevance, avai labi l i ty of evidence, and amenabil i ty to r igorous 

testing.  

A) Investing in ski l ls , knowledge and discovery   

•  Educat ion and training – providing ski l ls  for  l i fe and work  

•  Changing nature of  work   

B) Creating product ive and innovat ive businesses  

•  Management pract ices  

•  Dynamics and ef fect iveness of business innovation,  research, and 

development   

C) Serving future generations  

•  Intergenerational equity  

•  Savings and reti rement trade-offs .  

There is  a range of  key inf luences that wi l l  shape our future investments.  

Scienti f ic inquiry wi l l  be needed to support  decis ions in the l ight of  changing 

economic pressures,  inc luding:  

•  Changing energy and resource use  

•  The changing role and growing importance of ci t ies 

•  Growing importance of  Internat ional  l inks 
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Theme 2 

Our Changing Society:  To stay ahead of changes in the society’s structure and functioning. 
Rigorous research will  enable us to tai lor policies to remain effective in the face of change, 

and to continue advancing the aspirations of i ts members 

Importance 
to New 
Zealand 

Advancing sc ient i f ic  knowledge under this  theme is of  relevance to al l  New 

Zealanders – who we are, who we wish to become, and how we navigate the 

t rade-of fs that we wil l  need to face in order to cont inue as a well- funct ioning 

society.      

Serving the interests of our society is the foundation of  our democrat ic pol i t ical  

system. Pol icies to advance societal object ives of fairness and improved well-

being need to be tai lored to the needs and circumstances of dif ferent  individuals 

and famil ies.  Social pol icy in part icular gives effect to social ly-defined obl igations 

to share r isks and promote opportunit ies for al l .    

Identi fying the causes of and effective responses to poor outcomes for  part icular  

individuals,  groups, and regions is a vital contr ibution of research effort in this 

area.  Given the huge public  and community investments, the costs of  misdirected 

ef forts are potential ly huge, and therefore the potential  gains of  improvements in 

our understanding and policy are also substant ial . 

Research 
components 

Research under this theme must identi fy and analyse broad changes in New 

Zealand society.  Spott ing what is changing is  only the f irst s tep.  Scienti f ic 

methods must then be applied to del ineate the underlying nature and causes of 

the changes, to form and test credible hypotheses about the impacts of  the 

emerging changes, and to develop policy and societal  responses that continue to 

be relevant and effective.   

Key changes that would be central to this endeavour inc lude:  

A) Responding to our changing ident ity  

•  Bi-cultural /  mul t icultural society  

•  Circular  migrat ion and changing notions of attachment  

•  Social capital   

B) Responding to changing family pat terns  

•  Household formation, dissolution, ‘blended’ famil ies   

C) Responding to changes in demographic composit ion  

•  The nature and implicat ions of populat ion ageing  

•  Reti rement  

•  Growing (young) Māori  population  

•  Migration – international and within New Zealand   

D) Responding to changes in technology and society  

•  Changing nature of  work  
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•  Social media   

Key dimensions of  interest:  Societal changes have direct and indirect  impacts on 

wel lbeing and on New Zealanders’ capabi l i ty to maintain mater ial  standards of  

l iving. Change is also l ikely to lead to unequal outcomes, with some subgroups 

wi thin society bear ing a disproport ionate share of the burden of adjustment.  

Research must shed l ight  on the different ial  impacts on dif ferent  groups and areas 

– ident ifying their  determinants and means of  inf luencing.  

•  Group dif ferences in outcomes: Gender differences; ethnic and cultural 

di f ferences;  outcomes for chi ldren  

•  Geographic differences in outcomes: regional,  inter-urban and intra-

urban di fferences in outcomes, demographic structure,  economic base  

Research 
Gaps and 
Opportunities 

A signi f icant sc ienti f ic  opportuni ty is  establishing representat ive household panel  

survey designed to underpin research. This would f i l l  a huge gap in social sc ience 

research infrastructure,  and would be uniquely suited to moni toring emerging 

social changes and support ing sound empir ical  research to ident ify the underlying 

causes and impacts of change.  I t  would represent a substant ial investment in 

social science research infrastructure,  providing a common resource for 

researchers across disc ipl ines and interests,  col lecting household level data on a 

broad range of social and economic domains.   

To real ise the ful l  value of such an investment, the survey data must be easi ly 

avai lable to researchers in New Zealand and overseas – the l ikel ihood of  making 

new scient i f ic discoveries, identi fying emerging trends,  and gaining innovative 

insights is  enhanced by openness to a large and diverse scienti f ic community.   

Successful  household panel  surveys that have generated ins ights for  both 

research and pol icy include HILDA (Austral ia),  Understanding Society (UK),  SOEP 

(Germany), and PSID (USA).  See http://www.motu.org.nz/news-

media/new_zealand_panel_survey_-_feedback sought for  a ful ler discussion.  

Research infrastructure investment lowers the cost of  subsequent empir ical  

research,  and also raises the value of complementary quali tat ive and in-depth 

case studies, which wil l  be vital for advancing social  sc ience knowledge.   

The availabi l i ty of r ich l inked administrat ive data in New Zealand can support 

r igorous empirical s tudies of  economic decis ions and our changing economy. 

Statis t ics New Zealand’s Integrated Data Infrastructure prototype (IDI)  and 

business databases are r ich by international standards,  and their  avai labi l i ty 

opens up opportunit ies for research that is focused on New Zealand issues as 

wel l  as being internat ional ly signi f icant.  

Comments Meet ing Science Chal lenges in social  science and economics requires more than 

solving a specif ic  chal lenge.  Scienti f ic  knowledge must keep up wi th the 

constant ly evolving world, and 'received wisdoms' must be cri t ical ly tested and re-

examined.  A range of discipl inary insights need to be brought to bear,  supported 

by inter-discipl inary dialogue and in some cases, interdiscipl inary teams.  There is 

a need not only for  large research programmes that  bui ld broad insights, but also 

for smal ler research projects that are more able to generate innovat ive insights. 
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Entry ID 292 

To enhance the role of human capital in New Zealand's economic growth 

Theme 1 

Economic growth arises from an overlapping combination of natural, physical , f inancial  and 
human capital,  and technology.  Of these factors, human capital is the least researched and 

yet may have the greatest potential for contributing to productivity growth.  It  would be 
incomprehensible for a national research portfol io to not allocate at least ten percent of i ts 

budget to research in this area 

Importance 
to New 
Zealand 

Longi tudinal research on the factors that contr ibute to the accumulat ion of  al l  

forms of  human capi tal  in New Zealand, and how these are connected to the 

generation of  economic weal th and wellbeing 

 
 
 

Entry ID 325 

Fostering an innovative and cohesive New Zealand culture 

Summary This chal lenge is aimed towards fostering an innovat ive and cohesive New Zealand 

culture. Focus is placed on how to foster community/cul tural co-operat ion, which 

can be used as a means to deal with a var iety of challenges facing New Zealand 

( i .e.  ecosystem management, sustainable use of  ocean resources, c l imate change, 

and endemic disease).  Fostering this co-operat ion wi l l  require the identi f ication of 

cultural practices and values that  promote (or hinder) innovat ion and social change 

development,  and ensuring widespread adopt ion of inst i tut ional programmes which 

support these pract ices (or discourage them). 

Theme 1 

Part icipation and cooperation 

Importance 
to New 
Zealand 

As a nat ion, New Zealand faces many challenges. These inc lude the need to 

protect  our del icate ecosystem, manage our resource-laden seas, tackle cl imate 

change and f ight disease. Unfortunately,  these issues cannot be addressed via 

technological  quick-f ixes.  Rather, they are inherent ly problems of social  

coordinat ion that wil l  require a culture of posit ive part icipation and cooperat ion to 

solve.  This theme wi l l  ut i l ize new and exist ing research in the social  sciences to 

understand and promote ways in which we can build social capital and work 

together to tackle the social , economic, and environmental challenges fac ing our 

nat ion. 

Research 
components 

•  Identi fy the major  chal lenges facing New Zealand that  require cooperat ion on a 
nat ional  level  

•  Identi fy factors within our fami l ies,  communit ies, and schools that promote (or 
hinder)  pol i t ical engagement 

•  Identi fy ways in which cultural norms and insti tut ions can be changed to 
motivate part icipation and cooperation at  the level of  the individual,  group and 
nat ion  
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•  Design tools and insti tut ional  programmes that  encourage people of  al l  ages 
(and from diverse backgrounds) to work together and solve the problems that 
uniquely face our country   

•  Understand how pol i t ical engagement and the desire to cooperate wi th others 
is  shaped over the l i fe span  

•  Develop and implement inst i tut ional programs that foster the ski l ls  required of 
an informed (and pol i t ical ly-engaged) democracy   

•  Identi fy ways of harnessing the strengths of  fami l ies, communit ies, and the 
educational system in order to foster sustained engagement, co-operat ion and 
social responsibi l i ty  

•  Identi fy (and remove) barr iers to cit izens’  ful l  part icipat ion in the public and 
community spheres so that al l  views are represented in Parl iament. 

Theme 2 

Innovation and adoption 

Importance 
to New 
Zealand 

New Zealand can be proud of i ts history as a world leader in social change and 

technological  innovation. From our no. 8 fencing wire ingenuity to our world-

leading stance on important  issues such as women’s suffrage and anti -nuclear 

prol i ferat ion,  New Zealand’s place in the wor ld has been defined by our culture of  

social and technological  innovat ion. However,  recent decl ines in our social  and 

economic standings relat ive to other OECD countr ies suggest that  we may be 

taking our innovat ive culture for  granted. I f  this  trend continues, we r isk los ing our 

stake as world leaders in this domain. This theme wil l  capi tal ise on new and 

exis t ing research in the social sc iences to understand and promote the emergence 

and spread of new ideas, behaviours and technologies. By understanding how New 

Zealand adapts to - and leads the implementation of -  new ideas, we wil l  be able to 

tackle the major challenges of the 21st century. 

Research 
components 

•  Identi fy cultural practices, values and norms that promote (or hinder) 
innovat ion and social change by making comparisons across individuals, 
cultures and historical  per iods.  

•  Understand how new ideas,  behaviours and technologies spread through social 
networks by using contemporary and his torical data.   

•  Understand the role of insti tut ions in promot ing innovat ion and social change 
by studying the association between inst i tut ional  structures,  innovation and 
adaptation to emerging problems.  

•  Design interventions and insti tut ions that  shi ft  cultural  practices, values, and 
norms in such a way that they promote innovation and change. 

•  Create educational programmes that promote creative think ing among 
individuals and groups 

Theme 3 

Diversity and cohesion 

Importance 
to New 
Zealand 

From even before the signing of the Treaty of Waitangi , New Zealand has been 

predicated on the fusion of two cul tures. In recent years, however, an inf lux of 

immigration has changed the tradit ional makeup of our bicultural society. Thus, a 

central  chal lenge facing New Zealand is to both reconcile and respect our 

histor ical ly-based bicultural ism with the increasingly mult icul tural composi t ion of  
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our population. To achieve these goals,  this theme wil l  ident ify novel ways of  

meet ing the unique challenges that  face a mul t icultural  New Zealand. 

Research 
components 

•  Characterise how the cultural mi l ieu has changed in New Zealand history, and 
how it  is l ikely to change in the next  20 years.  

•  Identi fy the ways in which people who exist  outs ide of  the tradit ional bicul tural 
f ramework adapt to and understand l i fe in New Zealand.  

•  Identi fy factors that ease the transit ion between immigrants’  home cul ture and 
the new culture they wil l  encounter in New Zealand  

•  Evaluate the strengths and weaknesses of past strategies used to reduce 
ethnic dispar it ies   

•  Identi fy ways of increasing the strength of  social t ies both within and among 
dist inct communit ies.   

•  Design strategies that promote a strong (and uni f ied)  New Zealand identity that 
is  both accept ing of new views and respectful of  our  bicultural  heri tage 

 
 
 

Entry ID 341 

To develop culturally responsive science teaching (CRST). Using the cultural 
knowledge, prior experiences, frames of reference, and learning approaches of 

ethnically diverse students to make learning encounters more relevant and 
effective for them 

Summary This research proposes to develop sc ience teaching methods which are cultural ly 

tai lored and therefore of most ef fect ive wi th ethnical ly diverse students.  This wil l  

require teachers to develop a cul tural knowledge base, and the sk i l ls to 

incorporate this knowledge base into sc ience-teaching activit ies. This wi l l  need a 

diverse and act ive col laborat ion to be fostered between teachers, s tudents, and 

sc ientists. 

Theme 1 

Develop teachers’ knowledge base about ethnic and cultural  diversity in science classrooms, 
i .e.,  teachers as cultural brokers 

Importance 
to New 
Zealand 

The goal of the research is to identi fy and develop in sc ience teachers the 

knowledge and ski l ls to incorporate and use mult icultural informat ion,  resources,  

and materials to engage students in learning science. Teachers can contr ibute to 

cultural ly responsive teaching when they are capable of  using a wide var iety of 

instructional st rategies that  are informed by socio-cultural contexts and 

recognis ing the cul tural her itage of dif ferent  ethnic groups in their sc ience 

classrooms.  The rationale for doing the research is to study the effects of  

drawing on the vast resources that  students of di f ferent  ethnic groups br ing to the 

sc ience c lassrooms to support changes in teaching practices. 

The potent ial  benef its for students:    

1.  Developing their  posi t ive self -concepts, knowledge of and pride in one’s own 

ethnic ident ity, as well  as their disposi t ions and att i tudes towards learning 
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sc ience.  

2.  Students are held responsible for each other’s  learning as well  as their own. 

They learn to be mutually support ive and internalise the value that learning 

sc ience is communal , rec iprocal,  interdependent and col laborat ively enriching.   

3.  Students are encouraged to part ic ipate act ively in sc ience discourses that are 

relevant to their cultures and exper iences.   

The potent ial  benef its for teachers:   

1.  Moving beyond a focus on exams and grades to make science lessons 

interesting and relevant to students.   

2.  Bui lding their own knowledge base (knowledge about the cultural  values, 

learning approaches, histor ical  legacies of di f ferent ethnic groups as well  as 

pedagogical  content knowledge).  

3.  Reflecting and rethinking their own assumptions of cultural universal i ty and 

neutral i ty in teaching and learning science, and how they relate to their s tudents. 

Research 
components 

The main research components are:   

1.  Investigate the roles and responsibi l i t ies of  teachers as ‘cul tural  brokers’ or 

being cultural ly responsive.    

2.  Research on New Zealand science teachers’ knowledge base of cultural ly 

responsive pedagogy.  

3.  Study the ‘voices’ of s tudents learning science in mult icul tural classrooms. 

 4. Develop, implement and evaluate strategies that support teachers in bui lding 

and using cultural ly relevant science teaching pract ices in schools.  

5.  Develop, implement and evaluate assessment strategies that support  CRST, 

especial ly at the junior secondary level.    

Theme 2 

Develop collaborative and active partnerships of teachers, students and scientists in science 
teaching and learning, i .e. , scientists’ as cultural brokers 

Importance 
to New 
Zealand 

The goal of the research is to identi fy and leverage on the wealth of knowledge 

and ski l ls that  scientists bring to the science classrooms to support and improve 

CR teaching and learning.  The rat ionale for doing the research is  to s tudy the 

ef fects of community of learners involving sc ient ists,  teachers and students wi thin 

a CRT framework.   

This has potent ial  benef its for New Zealand students:  1. Developing in students 

problem-solving techniques used in authentic  learning situations and 

environments. 2.  Learning the “cultural capital” of school  success in science 

through role modell ing (negot iat ing the sc ience curriculum, strategies for coping 

and help-seeking, t ime management, s tudy sk i l ls, career choices).  3. Introducing 

and providing opportunit ies for students to part icipate in sc ience discourses – 

dialogues/ conversat ions, argumentations, discussions with scientists  and 

professionals in sc ience related industr ies.    
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The potent ial  benef its for Science teachers include:   

1.  Moving beyond a focus on exams and grades to make science lessons 

interesting and relevant to students.   

2.  Sharing and building their own knowledge base (e.g.  knowledge about 

inf luence and impact of sc ience beyond the c lassrooms).   

3.  Bui lding a community of learners.   

The potent ial  benef its for science professionals and scientis ts include:  

1.   Al lows sc ient ists  to art iculate broader societal values for  their 

research.   

2.  Scientists gain access to professionals who have expert ise in 

t ranslating research approaches and results into programs, exhibits , and 

other resources. 

Research 
components 

The main research components are:   

1.  Investigate the roles and responsibi l i t ies of  scientists as ‘cul tural  brokers’ or 

being cultural ly responsive in relat ion to sc ience education.    

2.  Develop strategies that support teachers to work wi th sc ient ists  in bui lding and 

using cultural ly relevant science teaching pract ices in schools. 

Research 
Gaps and 
Opportunities 

There is  a need for  on-going professional  development of  science teachers on 

CRST and how best  to support this in schools. 

 
 
 

Entry ID 364 

For New Zealand to have the cleanest water, safest food, least communicable 
disease in the world, thereby be the best place in the world to live 

Theme 1 

For New Zealand to have the cleanest water, safest food, least communicable disease in the 
world 

Importance 
to New 
Zealand 

For those diseases spread via contaminated water , food or casual (non-sexual) 

contact,  i t  is  largely a government and society responsibi l i ty to ensure public  

safety.  While individuals can take precaut ions,  expect  government to ensure that  

water safe to drink, food safe to eat.  I f  not  they expect  government to tel l  them so 

they can take precaut ions. Whi le much of the rest of the world wil l  increasingly 

have to ster i l ise, radiate, chlorinate and take other steps to reduce disease r isk, 

New Zealand should aim for  a future where we can eat  and drink natural products 

that don’t need t reatment because they are intr ins ical ly and demonstrably safe.   

New Zealand has unique advantages afforded by our isolat ion,  high standard of  

l iving, wel l  establ ished society and government, to be able to lead the world with 

the safest water, safest  food and lowest rates of disease. Sadly this is not  the case 

current ly. Our rates of  many diseases among the highest in the world.  One strategy 
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would be to t ry and ignore the problem – c l inical ly increasingly able to identify 

causes of  i l lness,  combined with a trend toward greater  impacts (death, long term 

sequelae such as k idney fai lure as a resul t of the combination of pathogen 

evolution and increasing susceptibi l i ty in the population) .  In the informat ion wor ld 

there’s  no chance that the publ ic won’t  become aware of problems.  A much better  

strategy would be to harness our sc ient i f ic knowledge, l i terate public and poli t ical  

wi l l  to ensure water and food are safe, and disease minimal. 

Research 
components 

Key science need wi l l  be to f ind ways to achieve this that  are affordable and 

publ icly acceptable.  Requires mult idisc ipl inary approach. Need strong publ ic 

heal th system using the latest scienti f ic  developments to track disease, identi fy 

causes and measure ef fectiveness of interventions. Need to design and refine the 

most appropr iate system for  New Zealand. Interventions need to be targeted 

appropriately. Scienti f ical ly evaluate opt ions,  develop new ones.  Science 

underpinning this is rapidly evolving. New strategies in rapid detection use of 

genomic analysis which need to make use of . Break cycles of  disease 

t ransmission. Smarter wi th minimising waste, reusing safely and treat ing effectively 

where needed. 

 
 
 

Entry ID 386 

Building a flourishing e-Society 

Theme 1 

Inclusiveness of the future digital society  

Importance 
to New 
Zealand 

Inclusiveness is a requirement of fairness and non-discrimination.  An inc lusive e-

society can foster  the cultural divers ity of New Zealand. A large share of public 

l i fe wil l  take place onl ine.  I f  groups such as the elder ly are left  behind, this wil l  

di rect ly impact their  well -being and economic status. 

Research 
components 

Understanding barr iers for  groups that are underrepresented in the digital  society 

Understanding usabi l i ty issues from the perspect ive of  groups that  have special 

needs - Understanding and reducing negat ive behaviour around information 

technology - Using informat ion technology to overcome disadvantages,  for  

example by increasing mobi l i ty and mit igating handicaps - us ing e-learning to 

overcome di fferences in education. 

Research 
Gaps and 
Opportunities 

How can we move f rom mobi le devices to mobi le c it izens and mit igate the heal th 

impact of  the sedentary l i festyle in our modern society? - What are the 

fundamental  barr iers that  cause the apparent low uptake of teleconferencing,  and 

prevent us from reaping the promised carbon benefi t  of  telework? - Sof tware 

development creates f ixed cost, and New Zealand as a small economy has 

disadvantages from fixed cost. How to make software development l ightweight? 

Theme 2 

Combining Carbon Neutral ity with economic growth through information technology 

Importance Informat ion technology is  a fundamental component of  almost every eff ic ient 
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to New 
Zealand 

technology. Achieving both,  sustainable economic growth and near-carbon 

neutral i ty is of s trategic importance for New Zealand as a member of  the World 

Community. Information technology is us ing already a large share of resources. I t  

must be put  to use in order to reduce waste of  resources. 

Research 
components 

-  Bridging Distance: Enabl ing New Zealand to part icipate in the world economy 

easily with a low carbon footprint. 

-  E-learning: how to make l i fe- long learning a major use of informat ion 

technology. 

-  Making New Zealand a centre for green comput ing, e.g.  with datacentres running 

on hydropower. 

Theme 3 

Gett ing the right information to the r ight people at  the r ight time 

Importance 
to New 
Zealand 

I t  is cruc ial  for  New Zealand as a modern economy and its  exposure to r isks that 

informat ion systems fulf i l  their miss ion,  do not cause damage and del iver  the high 

responsiveness that can be expected today. 

Research 
components 

-  Gett ing the r ight information to people:  Prevent informat ion system fai lures 

such as Novopay through advanced sof tware archi tecture and bet ter software 

engineering -  Gett ing information to the r ight people:    prevent information leaks 

such as the ACC kiosk problem, through new securi ty technology. 

-  Gett ing informat ion to people at  the r ight t ime:   Ensure rural broadband, 

develop responsive systems that  work even in emergencies -  Dealing wi th big 

data through datamining and technologies such as image processing in order to 

achieve the goals of  this theme  

-  How to deal with information over load of the individual  worker and c it izen? 

Theme 4 

Make information technology a driver of quality  

Importance 
to New 
Zealand 

Qual ity is a major  driver of growth and economic leadership.  Poor quali ty 

t ranslates in wasted money and wasted resources.  New Zealand ranks high in 

surveys related to quali ty of  l iving, qual i ty of educat ion and quali ty of  governance. 

The information technology should measure up to the high quali ty expectat ions of 

New Zealanders. 

Research 
components 

-  Understanding how to reduce the fai lure rate in large IT projects 

-  Understanding how non-functional requirements such as secur ity and eff ic iency 

of  sof tware can be achieved.  

-  Understanding how to build more eff ic ient , more useable sof tware.   

-  Use mobi l i ty of  appl ications as a quali ty attr ibute of the services delivered 

Comments This is  a submission that  grew out of intensive discussions in the Department of 

Computer  Science at  the Universi ty of Auckland. We welcome this  init iat ive, and 

we are keen on staying involved. We are open for  discussing mergers of  this 

proposal with other proposals. 
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Entry ID 416 

Scientific, Technological, Engineering and Mathematical contributions which 
assist New Zealand to better compete in the Global Market Place 

Summary This proposal has a goal of  encouraging New Zealanders to bui ld more companies 

to compete in the Global Market Place through Scienti f ic , Technological, 

Engineering and Mathematical contr ibutions.  The proposal suggests a programme 

of  research to develop measures to evaluate and direct, and new init iat ives to 

implement, ways in which STEM can assist  New Zealand to better  compete in the 

Global Market Place (analys is of  nat ional  and internat ional  patents and 

publ ications,  nat ional  and internat ional  l inkages for New Zealand companies and 

boards etc.) 

Theme 1 

To develop measures to evaluate and direct, and new initiatives to implement, ways in which 
STEM can assist New Zealand to better compete in the Global Market Place 

Importance 
to New 
Zealand 

•  Providing New Zealand business wi th a framework of  assessment, to evaluate 

their export  competi t iveness, and thereby to increase their chances for  export 

success 

•  Making New Zealand businesses more competi t ive 

•  Encouraging New Zealand business to compete in the global marketplace 

•  Guiding investment of New Zealand businesses in the global marketplace 

•  Improving eff ic iency of New Zealand exporters and manufactures 

•  Encouraging young New Zealanders to embrace the Global Market Place 

•  Better l ink ing special ists in the STEM discipl ines to l ink with New Zealand 

industry 

•  Improving the New Zealand economy, to  the benefit  of al l  New Zealanders 

•  Providing general  aims which wi l l  l ink dif ferent special is ts in STEM disc ipl ines 

Research 
components 

•  Analys is of national and internat ional  patents and publ icat ions 

•  Analys is  of  nat ional  and international  l inkages for  New Zealand companies and 
boards 

•  Derivation of  relat ionships between activity in patent  and paper publications, 
and innovation 

•  Evaluating Innovation for New Zealand businesses 

•  Stat ist ics,  especial ly large data sets,  related to the global market place 

•  Research components from al l  STEM discipl ines relevant to the New Zealand 
and export  market 

•  New init iat ives in New Zealand related to the KTNs introduced recent ly in Br itain 

•  Mathemat ics Study Groups for  New Zealand business 

•  Prepar ing New Zealanders for future places in the Global Market Place 

•  Novel engineer ing designs, which promise disrupt ive opportunit ies for  New 
Zealand exporters 
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Research 
Gaps and 
Opportunities 

•  We lack widely accepted measures to assess how innovat ion is being taken up 

by New Zealand f i rms 

•  There is a signif icant  under-investment by New Zealand industry in research. 

•  There are no Mathematics in Industry Study Groups being held regular ly in New 

Zealand 

•  There is no Mathemat ics CORE currently in New Zealand 

•  We do not fund Olympiad Teams to compete internat ional ly (seen as el i t is t) 

•  We do not have a national  body to represent technologists – cant encourage 

excel lence easi ly 

•  We don’ t have a Knowledge Transfer Network structure in New Zealand 

Comments: 

We need to encourage New Zealanders to bui ld more companies to compete in 

the Global Market  Place, and to help new and exist ing companies grow, to 

compete in the Global Market Place. STEM is an important input  to meeting these 

goals, and is  worthy of  a Nat ional  Science Chal lenge. 

 
 
 

Entry ID 472 

Nurturing tomorrow’s citizens today 

Theme 1 

Improved understanding of society as a whole 

Importance 
to New 
Zealand 

Understanding communit ies and pat terns of populat ion mobil i ty;  evaluating 

government interventions for  educat ion,  heal th, social  res i l ience; understanding 

community bel iefs  as to meaning of  ‘ family/whanau’;  understanding sources of 

inequal i t ies of  income adequacy, housing and heal th af fordabil i ty,  cr ime and 

substance abuse; understanding impacts of urban planning on communit ies and 

individuals ’ heal th,  inc luding scal ing up pi lots to rol l-out  to wider areas;  

understanding social constructs that resul t in escalation of entry to justice system 

and our high rate of impr isonment. 

Theme 2 

Improved understanding of famil ies/ whanau 

Importance 
to New 
Zealand 

Improved understanding of famil ies/whanau to enable evidence base for 

interventions that improve competence and capabi l i ty of family/  whanau members 

to deal  with l i fe s tresses, promote productivity and strengthen relat ionships.  

Improving data sharing between agencies, improving statis t ical groupings/ 

identi f ication of family /whānau/ iwi level connect ions to understand structures of  

fami ly/whanau and internationalisation of  famil ies;  dependency ratios (both young 

and elder ly) , mult igenerational  car ing and the changing role of s tate versus fami ly 

and whanau care; intergenerational t ransmission of  disadvantage inc luding foetal  

brain development and psychological factors; evaluat ing family programmes and 
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interventions such as parent ing courses;  understanding how fami l ies and whanau 

access, and contr ibute to, help in communit ies; role and trends of volunteering; 

changing the economic analysis model to understand how fami l ies with complex 

and mult iple stressors make decis ions in chaos, rather than relying decision 

making in rat ional  prof i t-maximising model. 

Theme 3 

Understanding childhood development 

Importance 
to New 
Zealand 

Understanding chi ldhood development wi thin a family context  – data on number 

and age of chi ldren in dif ferent family/whanau groups to understand variable 

l i fecourse;  understanding balance between prevention and t reatment ( in terms of  

government interventions); neuroscience of  impacts of  pregnancy condit ions on 

mental health,  heart  disease, stroke; genetic and epigenet ic transmission of mental 

i l lness and how to block intergenerational t ransmission of disease r isk.  

Understanding decision-making in fami ly contexts and how to optimise outcomes 

for chi ldren by evaluat ing and improving interventions aimed at  adul ts;  creat ing 

evidence base to support decision making at family,  community and government 

level. 

Grouping Early l i fe and Neonatal and infant health  
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5 Crime 
The submissions in this group are shown with their underpinning themes in the table below. Each 
submission follows in full. 

Table 5: Summary of proposed challenges and themes  

Entry 
Id 

Challenge Themes 

210 In New Zealand refugees are 
bel ieved not to integrate 
successful ly.  The goal is  to 
identi fy factors within the 
Criminal Justice System which 
contr ibute to the unemployment 
and underpayment of  refugees 
leading to addressing these 
issues 

1. Understanding of  the impact of  Police discret ion 
whether to uphold or  to apply the Law in 
incidence involving refugees 

2. Understanding the exper ience of refugees in 
courts 

3. Understanding of  the length of sentence afforded 
to refugees 

4. Understanding to the services afforded to the 
fami ly of the of fender 

423 New science, frameworks, 
approaches and tools are 
needed to ensure a sustained 
reduction in crime in the 
community and at the border.  
Our vision is  of  a New Zealand 
that is a safe place for al l  to l ive 
and prosper free from the social 
and economic costs of cr ime 

1. Innovative and transformative research and new 
technologies wi l l  ensure New Zealanders are 
safe in their homes and communit ies.  Scienti f ic 
advancements wi l l  be made in the prevention, 
detection, recording and solution of  cr ime which 
wi l l  lead to sustainably reduced crime rates 

2. Understanding and communicating new 
knowledge der ived from the analys is of  
informat ion to others so that  justice outcomes 
are understood and improved for al l  

3. The goal of this theme is  create sc ient i f ic  
solutions to maximise secur ity at the border from 
a crime perspect ive.   This includes identifying 
hazards entering and leaving the country and 
protect ing New Zealand f lora and fauna from 
i l legal export 

4. Addressing the complex problem of cr ime and 
harm from drug and alcohol  abuse through 
integrating and applying “cr ime science” and 
“services science” as an innovat ive coupled 
sc ience platform 

 
 
 

Entry ID 210 

In New Zealand refugees are believed not to integrate successfully. The goal is 
to identify factors within the Criminal Justice System which contribute to the 

unemployment and underpayment of refugees leading to addressing these issues 

Summary The goal is to increase understanding of  and improve outcomes for refugees in 

the New Zealand cr iminal  justice system. Themes include understanding the 
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nature and impact of  pol ice discretion in incidences involving refugees, 

investigating the factors that  inf luence the experiences of refugees in New 

Zealand courts,  understanding the factors that  inf luence the length of  sentences 

af forded to refugees, understanding the economic impacts of  refugee cr ime on the 

of fender ’s family and the of fender post sentence and investigating what can be 

done to minimise negat ive impacts 

Theme 1 

Understanding of the impact of police discretion whether to uphold or to apply the law in 
incidence involving refugees 

Importance 
to New 
Zealand 

I t  is important  for  New Zealand as i t  wi l l  highl ight:  refugees’ exper ience towards 

the pol ice,  the impact of the option taken by the police,  the exis tence of 

categorisation of  refugees, the true f igure of  refugees who entered into contact  

wi th the cr iminal  just ice system. Whether the informat ion held by the police, once 

shared, impacts on the views towards refugees and impacts their product ivity. 

Research 
components 

Whether there is  a mechanism for  ensuring pol ice comply or whether they are 

ef fect ively able to choose.  Whether the discret ion exerc ised by Pol ice is f ramed 

by the inst i tut ion.   Whether the discretion exerc ised may lead to no arrest  even if  

there are enough grounds to do so. 

Theme 2 

Understanding the experience of refugees in courts 

Importance 
to New 
Zealand 

Better understanding i f  refugees are l ikely to plead gui l ty or not gui l ty and why 

they do that . This helps to save t ime and money. It  is  understood that  suspects 

who go through al l  s teps unt i l  sentence increase the chance to get less 

punishment therefore gett ing employment very quickly.  The product ivity wil l  

increase.  

Research 
components 

Whether a refugee suspect is l ikely to be advised to plead gui l ty.  Whether 

f inancial considerations inf luence the result  of refugees in the court.   Whether 

Lawyers and Judges share the same percept ions towards refugees. 

Theme 3 

Understanding of the length of sentence afforded to refugees 

Importance 
to New 
Zealand 

This wil l  help to identi fy shared aggravating and attenuant factors to the length of  

sentence afforded to refugees. I f  these factors have a big negative inf luence a 

pol icy should be developed to address the issue. This wil l  help to get a lenient  

sentence which leads to minimum sentence. 

Research 
components 

Understanding the most cr imes commit ted by refugees.   Understanding of  

aggravating and attenuant factors.  

Theme 4 

Understanding to the services afforded to the family of  the offender 

Importance 
to New 
Zealand 

Understanding of  the economical impact towards the fami ly of the cr iminal . 

Understanding of  what the government can do to help them to remain product ive.  

What helps is i t  avai lable af ter release? 
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Research 
components 

The impact on fami ly members of  the offender.  What are services for  a released 

of fender?  Employers’ percept ion towards offenders. 

Research 
Gaps and 
Opportunities 

Understanding the impact of  the penal  his tory of the vision of New Zealand as a 

"perfect society". New Zealand is  known to have a high number of  impr isonments. 

This is  bel ieved to have contr ibuted by i t  is intolerance of cr ime. This wi l l  help to 

understand the psychological perception of  members of the society towards 

refugees.  Therefore may highl ight where the government may emphasise in publ ic 

education to understand refugees.   

Understanding the perception of  refugees towards the criminal justice system. 

This wil l  highl ight how i f  a refugee has been in contact  with the criminal just ice 

system leads to personal l imitat ion in explor ing employment opportunity.  

Statis t ical  Records do not faci l i tate researchers to undertake analysis of  the data.  

The term "other" is  a major obstacle as i t  is used to general ise al l  those who do 

not  fal l  in the main categories. A clear record may help the analysis and may lead 

to at tention of  this data.   

Comments New Zealand has established a Quota Refugee System. These former refugees 

have managed to establish their  communit ies. I f  you ask in public members of 

these communit ies i f  there is any one among them who is exper iencing contact  

wi th the cr iminal  just ice system the answer is "my community is  perfect". I t  seems 

to be a taboo to talk  about their  community. Which highl ight  the need to know 

what is happening the closed doors. 

Grouping Crime 

 
 
 

Entry ID 423 

New science, frameworks, approaches and tools are needed to ensure a 
sustained reduction in crime in the community and at the border.  Our vision is 

of a New Zealand that is a safe place for all to live and prosper free from the 
social and economic costs of crime 

Summary This chal lenge aims to ensure a sustained reduction in crime in the community. 

Scienti f ic research to form the basis of these f rameworks is  needed across a range 

of  disc ipl ines ( including biology, forensics,  stats, social sc ience, cr iminology)  

A further aspect of this research involves scienti f ic solutions to border secur ity.  

Theme 1 

Innovative and transformative research and new technologies wil l ensure New Zealanders 
are safe in their homes and communities.  Scientif ic advancements will  be made in the 
prevention, detection, recording and solution of crime which will lead to sustainably 

reduced crime rates 

Importance 
to New 
Zealand 

Crime reduct ion is a key government pr iori ty as out l ined in the Better  Public  

Services Reducing Cr ime and Re-Offending Action Plan (July 2012) 

ht tp: //www.mbie.govt.nz/pdf- l ibrary/what-we-do/bet ter-publ ic-services/Better-
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publ ic-services-act ion-plan-aug-2012  and improvements in the detect ion,  

recording and solut ion of  cr ime are key components of  the criminal just ice pipel ine.    

This is  reinforced by the Direct ions in Austral ia New Zealand Pol icing 2012-2015 

report (Standing Council  on Police and Emergency Management)  

ht tp: //www.anzpaa.org.au/corporate-news-and-publicat ions/news/7137,  whose 

vision is Safe and Secure Communit ies in Austral ia and New Zealand and in the 

New Zealand Pol ice Operat ing Strategy 2011-2015, Prevention Firs t,   

ht tp: //www.pol ice.govt.nz/about/strategy.   

A mul t idiscipl inary approach including biology, molecular biology, forensic science, 

chemistry,  physics, engineer ing,  stat ist ics,  bio- informat ics,  social sc ience, 

cr iminology, computer sc ience and cr ime sc ience is required.    

Interacting with front l ine cr iminal  justice pract i t ioners,  such as Pol ice and the 

Judiciary, places the forensic sc ientis t at the heart of the judic ial process and 

makes science pivotal in the crime scene to court room continuum with a direct and 

visible impact on the public. 

Key government targets including reducing the rate of  violent cr ime by 20% by 

2017.  Carrying out  innovat ive and underpinning research and development in 

sc ience and new technologies in support of  the detection, recording and solut ion of 

cr ime wil l  support  these targets.   Science act ivi ty in this area wil l  also play a key 

part in addressing signif icant  concerns of  the New Zealand public  such as the 

unacceptable rate of  chi ld abuse and the impacts of cr ime on society.  These 

reductions wil l  preserve and enhance community safety and securi ty and contr ibute 

to res i l ient,  sustainable and just  communit ies. 

Research 
components 

1. Developing improved capabi l i ty to detect,  analyse, interpret  and store images of 
physical  locations and evident iary i tems, using innovat ive digi tal media approaches 
to capture complex and dynamic situations enabling a better understanding and 
interpretat ion of such events that can be communicated more ef fect ively to other 
part ic ipants in the criminal just ice process including jur ies.      
 
2.  Innovative and novel methods for the identi f icat ion and analys is of mater ials  
associated with crime requir ing advances in the f ields of genomics, proteomics and 
t ranscr iptomics and incorporating cutt ing edge technologies such as next  
generation sequencing. 
 
3.  Inventive analyt ical tools to predict , ident ify and quant ify newly discovered 
drugs of  abuse using genomics and pharmacology to develop an understanding of  
ef fects of drugs and alcohol  on the individual .  This wi l l  generate new knowledge 
about how an individual’s  genet ic make-up may inf luence their individual  responses 
which may in turn lead to behavioural changes or death. This wi l l  complement our 
understanding of  the social  and economic cost of drug and alcohol addict ion. 
 
4.  Develop a better  understanding of the changes in the human body after  injury 
and post-mortem, essential  for  the determination the sequence of  events and 
cause of death which extends beyond the cr iminal just ice system. 
 
5.  Carry out fundamental, underpinning research in support of enhanced scienti f ic 
evidence interpretation where New Zealand can draw on extensive and wel l  proven 
exis t ing capabil i ty 
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Theme 2 

Understanding and communicating new knowledge derived from the analysis of information 
to others so that justice outcomes are understood and improved for al l 

Importance 
to New 
Zealand 

When decisions are made that impact on the safety and securi ty of individuals and 

their communit ies i t  is  important that  these are based on the best  avai lable data so 

that the best possible outcome is achieved. Decision makers inc lude those 

responsible for government pol icy on where best to invest l imited resources so that 

cr ime can be reduced or  prevented.  Other decis ion may be that of a jury member, 

entrusted with deciding about the gui l t  or innocence of  an individual  or a member 

of  the publ ic concerned about the crime occurr ing in their local  neighbourhood.   

By carrying out  appropriate,  ethical ly sensit ive research on properly col lected, 

col lated and maintained data and communicating the results  of this  research in an 

understandable, meaningful  way, the public ’s trust  in the law and integrity of  the 

justice system wil l  be supported and increased.   

Such communication requires in-depth understanding of the needs and context  of  

the decision-maker as well  as the methods,  ut i l i ty and l imi tat ions of  the data 

col lect ion and analysis . 

Vulnerable ci t izens are often caught in s ituations where crime and family violence 

are common place.  Developing smart , innovat ive sc ient i f ic solutions to identify 

these ci t izens is  essent ial  i f  New Zealand is to become a safe,  secure place for  

fami l ies. 

An added benefit  of research, decision making and communicat ion of this type is a 

clear descript ion of the value of sc ience to the development and long term 

sustainabil i ty of safe communit ies.   The enhancing the understanding of the 

benef its  of  science and technology amongst New Zealanders, is then enhanced, 

encouraging them to consider science and innovation as essential  requirements for 

a 21st century New Zealand. 

Research 
components 

1. Understand how jury members,  lawyers, the judic iary and members of the publ ic 
understand and interpret forensic evidence and how this is used to inform the 
cr i t ical decis ions that they make in the process of  a cr iminal  tr ial. 
 
2.  Research into the behaviours and motivations of  offenders creat ing better  
predict ive models of  behaviour and identif icat ion of character ist ics that may 
identi fy a perpetrator  are required to identi fy recidivist  of fenders and provide 
ef fect ive intervention opt ions.   
 
3.  Understand the impact of  cr ime on the public including the changing 
demographic,  the Māor i wor ld view of  science, and the economic impacts of cr ime 
identi fying issues and resources needed for  effective solutions. 
 
4.  Improved intel l igence and survei l lance tools required to manage and visualise 
data, including evaluat ing, monitor ing and predict ing future drugs of abuse, 
international scams and frauds, electronic fraud, ident ity thef t,  analys is data f rom 
cr ime scenes and evidence, monitoring global cr ime trends and the management 
and secur ity and transfer  of  digital  information part icularly remote services; us ing 
cr ime intel l igence to inform strategies for disrupt ing and prevent ing crime. 
 
5.  Understanding the impact of  the buil t  environment on crime and cr ime 
prevention, developing innovat ive solut ions to reduce or prevent cr ime through 
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bui lding design and town planning.  Understanding the factors that reduce or  
interfere wi th the building of  res i l ient communit ies, inf rastructure and social  
cohesion. 
 
6.  Research to better understand the role of social media in cr iminal behaviour and 
developing effective intervent ions through ICT and communicat ion tools. Research 
to understand the causes of  cyber bul lying and antisocial behaviour amongst 
chi ldren and evaluate ef fect ive solut ions to reduce the impact of cr iminal behaviour 
on the young.    

Theme 3 

The goal of this theme is create scientific solutions to maximise security at  the border from 
a crime perspective.  This includes identifying hazards entering and leaving the country and 

protecting New Zealand flora and fauna from illegal export 

Importance 
to New 
Zealand 

Despi te the distance that  separates New Zealand from i ts c losest  neighbours,  New 

Zealand’s borders are not completely secure.  By developing and implementing 

ef fect ive and appropriate technologies, New Zealand’s safety through border 

security can be enhanced.  

Infect ious diseases and insect pests as well  as animal  and plant  products are wel l  

recognised as posing a r isk both to human health and to New Zealand’s primary 

industr ies and research to identi fy and eradicate these agents is already carr ied 

out .   

The importation of drugs of  abuse and precursor compounds to these drugs poses 

a r isk to al l  New Zealanders,  not  only from the perspect ive of the ef fect  on an 

individual’s heal th and well -being but  also to that of the community through well  

documented increased criminal act ivi ty associated wi th drug distr ibution, supply 

and use.   

Ensur ing that the people who enter  and leave New Zealand are legit imately enti t led 

to do so requires considerat ion of pr ivacy and individual  r ights,  however, smart  

and innovative tools can be used and developed to assist in the rapid ident if icat ion 

of  people by biometr ics at the border. 

In protecting the nat ive f lora and fauna of New Zealand and in contr ibuting to the 

protect ion of equivalent protected species from elsewhere, New Zealand can play 

an important role in the conservation of  species and the reduct ion of i l legal 

t raff icking. 

Minimising the r isk to New Zealand of  a CBRNE (Chemical, Biological , 

Radiological,  Nuclear and Explos ive)  event by carrying out appropr iate research 

wi l l  minimise the r isk to New Zealand of such a catastrophic event. 

Research 
components 

Research components that address this  theme include areas that are already part 

of  the New Zealand research landscape.  Science needs to address the fol lowing 

areas:   

1.  Tools and technologies for the sensit ive detection, ident if ication, control  and 

eradicat ion of hazards  including infectious diseases and pests, “r isky individuals” ,  

i l l ic i t  drug and drug precursors  at and before the point  of  entry on land or  by sea, 

including r isk analysis  and survei l lance to predict future trends. 

2.  A biometric  capabil i ty that  safeguards the concerns of New Zealanders is  
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required.  This research should determine the public  perceptions of  this intrus ive 

technology evaluate i ts effectiveness and consider the implications of  sharing 

personal data across internat ional  boundar ies.   Research into the feasibi l i ty and 

publ ic acceptance of  the rapid identi f ication of individuals and family relat ionships 

by genet ic testing in the customs hal l  is  required.   

3.  The ident if ication of i l legal ly traf f icked animal  and plant  products in both 

di rect ions across the New Zealand border is recognised as a s igni f icant concern.   

New tools for the rapid ident if ication of  f lora and fauna as i t  enters and leaves New 

Zealand are required.   This includes the generation of  reference sequence data for 

some species and the development of tools and techniques for identi f ication, 

paral lel ing those already in place for human DNA prof i l ing.    

4.  Underpinning research and development of  appropr iate analys is tools to respond 

to a s igni f icant CBRNE (chemical, biological , radiological,  nuclear and explos ive)  

threat of a terroris t nature is  required to ensure that New Zealand remain safe from 

such events. 

Theme 4 

Addressing the complex problem of crime and harm from drug and alcohol abuse through 
integrating and applying “crime science” and “services science” as an innovative coupled 

science platform 

Importance 
to New 
Zealand 

Reducing cr ime by reducing alcohol and drug abuse is a pr iori ty for New Zealand 

ht tp: //www.mbie.govt.nz/pdf- l ibrary/what-we-do/bet ter-publ ic-services/Better-

publ ic-services-act ion-plan-aug-2012.   Services are a recognised intervention 

because alcohol and drug t reatment is both effective and cost-effective. I t  reduces 

substance use and improves health and well-being.  For every dollar spent on 

alcohol  and other drug t reatment programmes, there is  a $4–$7 reduction in the 

cost of  associated alcohol and drug-related cr imes.  

Crime science is  a radical  departure from the usual ways of think ing about and 

responding to the problem of  cr ime. I t  is  concerned wi th near causes of  cr ime – 

why, where,  when, by whom, and how of cr ime. Cr ime science is pract ical  in i ts 

or ientation and is mult idiscipl inary: Ji l l  Dando Inst i tute,  UCL, UK 

ht tp: //www.ucl .ac.uk/dji  

Services are vital  to New Zealand’s national product ivi ty,  economic performance 

(71% of GDP) and social wel l-being (New Zealand Economic and Financial 

Overview 2012. Ski l ls  Challenge Report, Department of  Labour 2011). However the 

necessary knowledge base, methodologies and methods to support  service 

innovat ion are inadequate. Services innovation and part icularly the role of  science, 

technology, engineering and mathematics has been a notable ‘bl ind spot ’ for 

sc ience and innovation policymakers.  Poor understanding of  services innovat ion 

models and practices and relat ive lack of  academic and case study material  has 

resulted in signif icant knowledge gaps (The Royal Society UK, 2009 report “Hidden 

weal th: the contr ibution of  sc ience to service sector  innovat ion, 

ht tp: //royalsociety.org/policy/publ ications/2009/hidden-wealth ).  Services sc ience 

has emerged as a novel interdisc ipl inary approach in response to this knowledge 

gap. 
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Research 
components 

1. Understanding the wider crime – drug and alcohol ‘service system’ that  involves 

mult iple organisat ions and roles that are important  for innovat ive science-based 

services.  E.g. the roles of  judges, drug treatment services, pol icy and regulators,  

i l l ic i t  trade, industry, consumers. 

2.  Trial l ing and contr ibut ing to emerging theories of  services,  models of services,  

and service innovation through case study analysis of  current innovat ive service 

t r ials. E.g. drug courts 

3.  Understanding how inter and intra organisational processes, culture, and 

structures, management and leadership can be shaped and designed to support  a 

high-value services,  inc luding both publ ic ( just ice,  social welfare, health)  and 

pr ivate sector services.   

4.  Understanding and developing technologies that  support and aid design of high-

value sc ience-based services, inc luding measurement technologies, visual isat ion 

( including geospatial mapping), and ICT information management technologies. 

Comments Services delivered through complex systems 

Dramat ic changes in the nature of services wil l  require new scienti f ic  approaches 

to understand, develop and manage them. As changes in technology enable c loser 

and deeper interact ion wi th users and greater personal isat ion of services - not 

wi thstanding that they may be provided from anywhere in the wor ld -  people wil l  

become key components in the system. Combined with the increasing tendency for 

services to be inter- l inked, their  dynamic, constant ly evolving nature, and their 

long and complex supply chains, the result  is  an inherently non-determinis t ic , 

complex system with ‘emergent propert ies’ that  are not  predictable by separate 

analyses of the individual components. 

A systems-based approach to understanding services 

One solut ion may l ie in the wider adoption of  systems-based approaches to 

understanding services. A more systemat ic approach to studying services should 

result  in better design, management and understanding of services and, at the 

same t ime, provide a suitable context  in which to integrate discipl ines such as 

social sciences, management science, economics and STEM. 

The emerging Service Science, Manufacturing and Engineering (SSME) or  ‘Service 

Science’ concept is also intended to join up a broad range of discipl ines, but is 

specif ical ly concerned wi th ensuring that graduates are better equipped for the 

workplace.  Service Science may ult imately help the development of mul t i-

discipl inary capabil i t ies but  in this  regard SSME programmes seem to have been 

slow to emerge and only part ial ly successful to date. 

[Rhind, D. Gann D et al (2009) Hidden wealth: the contr ibution of sc ience to 

service sector  innovation.  RS Policy Document.  London, The Royal Society.  ]    
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6 Equitable Outcomes 
The submissions in this group are shown with their underpinning themes in the table below. Each 
submission follows in full. 

Table 6: Summary of proposed challenges and themes 

Entry 
Id 

Challenge Themes 

298 Better l i fe opportuni t ies for 

school leavers of Māor i and 

Pasi f ika and lower socio 

economic background by 

breaking the cycle of under 

achievement and addressing the 

issues that affect their 

education and youth 

environment. 

1. Increase the number of  Māor i,  Pasif ika and 
lower socio economic students achieving NCEA 
level 2 or equivalent to more than 85% and 
reduce the l ikel ihood of inter-generational 
t ransfer  of  poverty 

2. Improve school at tendance to more than 95% for  
Māori ,  Pasif ika and lower socio economic 
students for  al l  years of school ing. 

3. Bui ld s trong posit ive community social  capi tal  in 
communit ies of diverse groups. 

4. Bui ld resi l ience in chi ldren of Māor i,  Pasif ika 
and lower socio economic fami l ies so that they 
achieve posit ive outcomes despite the presence 
of  advers ity 

478 Mātauranga: Valuing and 

enhancing Māor i and Pacif ic  

knowledge and assets 

1. Drawing on exist ing depth of  Māori  knowledge 
(philosophy, wor ldview) of  place, of 
environment, etc . 

2. Opt imizing relat ionships with people and 
environment in surrounding waters 

3. Innovative management and governance of 
natural  assets– kai t iak itanga 

483 Bui lding a High Equi ty Society - 

To achieve national prosper ity, 

we wi l l  need to achieve a 

progressive, free,  democrat ic 

and high equity society,  

recognis ing the special place of 

Māori  whi le embracing the 

mult icul tural society we have 

become and our future 

generations. 

1. Education:  El iminating discr iminatory outcomes 

2. El iminat ing Income Disparity 

3. Heal th and Wellbeing 

4. Lived Environment,  Housing 
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Entry ID 298 

Better life opportunities for school leavers of Māori and Pasifika and lower socio 
economic background by breaking the cycle of under achievement and 

addressing the issues that affect their education and youth environment 

Summary The goal is to improve l i fe opportuni t ies for  Māori,  Pasi f ika and lower 

socioeconomic chi ldren.  Themes include developing strategies to increase the 

number of Māor i,  Pasif ika and lower socio economic students achieving NCEA 

level 2 and reduce the intergenerat ional  transfer of poverty,  improve school  

at tendance for  Māori,  Pasif ika and lower socio economic students for al l  years of  

schooling, understanding how to build posit ive social  networks in cultural ly 

diverse communit ies to improve education and l i fe outcomes, developing 

strategies to help Māori ,  Pasif ika and lower socio economic chi ldren address 

adversity and achieve posit ive outcomes despite i ts  presence 

Theme 1 

Increase the number of Māori, Pasifika and lower socio economic students achieving NCEA 
level 2 or equivalent to more than 85% and reduce the likelihood of inter-generational 

transfer of poverty 

Importance 
to New 
Zealand 

Social ly and economical ly disadvantaged students perform worse at al l  levels and 

this transfer to their l i fe opportuni t ies. The 78,074 people receiving long term 

unemployment in 2012 typical ly have low educat ion achievement.  Only 50 % of  

Māori  and 57% of Pasif ika students achieve NCEA level  2 by age 18. Poor 

education is a key vehic le for passing the cycle of poverty from one generat ion to 

the next . 

Research 
components 

Key issues for  research are to better  understand and develop strategies to 

address • Barr iers to academic success in Māor i,  Pasi f ika and lower socio 

economic students and development of st rategies to address these barriers •  

Development of  longitudinal  monitoring of learning for  each student as a tool  to 

identi fy problems at an early stage as a basis for  intervention •  Posit ive 

engagement  between schools, teachers, students, parents/whanau and 

communit ies to support s tudent achievement • Improved transit ion f rom primary to 

secondary schools for Māor i,  Pasif ika and lower socio economic students.  

Theme 2 

Improve school attendance to more than 95% for Māori , Pasifika and lower socio economic 
students for all  years of schooling 

Importance 
to New 
Zealand 

Attendance at school and educational achievement are closely l inked. 

Disengagement from learning is associated wi th poor qual i f icat ions,  low paid 

intermittent  employment, of fending, poor health and qual i ty of l i fe. In 2011 the 

nat ional  absence from school  rate was 10.2%, 14 % in secondary schools. The 

Māori  and Pasif ika rate was double that  of New Zealand European and Asian 

students. 

Research 
components 

Key research issues inc lude  

•  Better understanding what motivates and demotivates Māori,  Pasif ika and lower 
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socio economic students to attend school   

•  What community character ist ics support attendance and how can this be 

t ranslated to communit ies that do not exhibi t those character ist ics  

•  How to bui ld ef fect ive col laborat ion between schools,  iwi , and community 

stakeholders to promote posit ive engagement with education  

•  Evidence based ini t iat ives to support  parents and teachers of  chi ldren with 

behaviour issues 

Theme 3 

Build strong positive community social capital  in communities of diverse groups 

Importance 
to New 
Zealand 

Strong posit ive community social  capi tal  is closely l inked to education 

achievement and pro-social  behaviour.  Communit ies signif icant ly inf luence 

whether chi ldren are protected or  exposed to harm.  Poor educat ion and l i fe 

outcomes are associated wi th low levels of social integration. The 152,800 care 

and protection not if ications of abuse in 2012 underl ines the importance of  this 

issue. 

Research 
components 

Key questions are  

•  How to bui ld density of posit ive social networks in cul tural ly diverse 

communit ies.   

•  Strategies to help famil ies and communit ies cope with advers ity and to develop 

a posit ive outlook  

•  The potent ial role of schools in bui lding strong posit ive community social  capi tal  

•  What factors wil l  enable the resi l ient fami ly of the future  

•  Develop methodologies to measure and tune the impact of  init iat ives on 

communit ies.    

Theme 4 

Build resi lience in children of Māori , Pasifika and lower socio economic famil ies so that they 
achieve positive outcomes despite the presence of adversity 

Importance 
to New 
Zealand 

270,000 chi ldren l ive in poverty and are at r isk of poor l i fe outcomes. It  is 

important  to develop the means to build chi ldren’s resi l ience to achieve posit ive 

outcomes despi te adversi ty.  Childhood adversi ty and trauma affects sociabi l i ty, 

motivation, self- regulation, attention,  and self -esteem. 

Research 
components 

Issues for research include  

•  Research and development of  strategies to help Māor i,  Pasif ika and lower socio 

economic chi ldren address adversi ty including o Intervent ions and pedagogy to 

support cognit ive development in early chi ldhood education and pr imary school o 

Community intervent ions to build sel f-bel ief   and esteem and a sense of  identity 

•  Better understanding the dr ivers and t r iggers of  depression in chi ldren  

•  Use data mining techniques to ident ify and moni tor chi ldren, famil ies and 

communit ies at r isk.   
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Research 
Gaps and 
Opportunities 

Key gaps are  

1.  Understanding the barriers to academic success for  Māori,  Pasi f ika and lower 

socio economic chi ldren as a foundation for  changing teaching practises and 

community engagement in education  

2.  Understanding the mot ivators and success factors for  social networks in 

cultural ly diverse communit ies in order to provide better foundations for 

interventions aimed at bui lding posit ive community social capital  

3.  Methods to use exis t ing data such as data mining to measure and monitor  al l  

aspects of a chi ld’s progress in and out  of school  throughout schooling.  

 
 
 

Entry ID 478 

Mātauranga: Valuing and enhancing Māori and Pacific knowledge and assets 

Summary This chal lenge proposes to increase the value and usefulness of Māor i/Polynesian 

cultural knowledge. Research goals wil l  draw on a depth of  pre-exist ing 

knowledge (wor ldview, phi losophy) to; develop measures that can be used to 

strengthen and monitor  both individual  and community resi l ience, optimise 

relat ionships and increase interactions between young people and their  

environment (part icularly in terms of f isher ies management and c l imate change) 

which wil l  help retain young individuals within their  communit ies,  and develop 

innovat ive management and governance strategies of natural assets (with a focus 

on sustainable resource use). 

Theme 1 

Drawing on exist ing depth of Māori knowledge (philosophy, worldview) of place, of  
environment, etc. 

Importance 
to New 
Zealand 

Develop measures to determine contr ibut ion of community resi l ience to individual  

res i l ience and monitor over t ime Develop measures to describe the di fferential 

exposure to costs of  adaptat ion to environmental change by different communit ies 

and monitor  over t ime 

Research 
components 

6.1.1 Ident ifying factors that  focus on building the community as wel l  as growing 

the individual in society 

6.1.2 Understanding costs and benef its of human contr ibut ions to environmental 

change as seen by society e.g.  dif ferent ial  susceptibi l i ty of Māor i and Paci f ic 

communit ies to c l imate and sea level change 

Theme 2 

Optimizing relationships with people and environment in surrounding waters 

Importance 
to New 
Zealand 

Proport ion of  young people remaining within their  own communit ies and 

environments 

Research 
components 

6.2.1 Understanding optimal  economic relat ionships wi th the f ishery in sustainable 

ways using enhanced technology for survei l lance and monitor ing of harvest and or  
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extract ion of resources 

6.2.2 Ident ifying approached for bui lding mutually benef icial relat ionships across 

the Paci f ic region that ref lect our people’s interests and ensures a stable,  

peaceful  and prosperous future through cooperat ion across social,  economic, 

sc ienti f ic  and cultural activi t ies 

6.2.3 Understanding impacts of  cl imate change and ocean acidif ication on coral  

reefs as key components of  tropical  ecosystems and the populations they support 

Theme 3 

Innovative management and governance of natural assets– kaitiakitanga 

Importance 
to New 
Zealand 

Establish measures of sustainable resource use that  can compare long term 

di fferences in performance of assets (both economical ly and environmental ly)  

owned communally by Māor i wi th those in pr ivate ownership 

Research 
components 

6.3.1 Developing sustainable and affordable energy technologies based on 

communal ownership of energy resources 

6.3.2 Understanding unique opportunit ies for long term management of land and 

water based assets that are held by Māori  communit ies 

Research 
Gaps and 
Opportunities 

The intel lectual tradit ions, assets and young populat ions of the Māor i and Pacif ic 

communit ies represent a s igni f icant opportunity for the nation. They provide 

contrasts in phi losophy,  history and concepts of  ownership that expand our abi l i ty 

to understand the wor ld and New Zealand’s place wi thin i t .  Indigenous people 

expl ic it ly place themselves within their environment and chal lenge views that 

separate people from the environment.  The expanded national vision that  ar ises 

f rom this indigenous tradit ion can greatly diversify the opportunit ies for New 

Zealand’s social and economic development. 

 
 
 

Entry ID 483 

Building a High Equity Society - To achieve national prosperity, we will need to 
achieve a progressive, free, democratic and high equity society, recognising the 
special place of Māori while embracing the multicultural society we have become 

and our future generations 

Summary This chal lenge proposes developing educat ional models to el iminate discr iminatory 

outcomes, el iminate income dispar ity through outreach programmes, and identi fy 

and prevent factors which lead to dispar it ies in heal th outcomes. 

Theme 1 

Education: El iminating discriminatory outcomes 
Potential measures: Achieving parity in educational outcomes across al l educational sectors 

by 2050 (or similar) 

Research 
components 

0.1.1 Ident ifying innovative educat ion models that grow the entrepreneurial,  

management, social,  cul tural , sc ient i f ic , environmental  and economic development 

capabil i ty of al l  communit ies 
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0.1.2 Understanding how to better educate and train people to work in their  

communit ies – what do communit ies need? How do educational insti tut ions 

cal ibrate/respond to communit ies ’ needs? 

0.1.3 Ident ifying and evaluat ing educational outcomes from Teenage Pregnancy 

Uni ts and develop transit ional  st rategies to guide young women into fur ther 

education and long-term employment 

Theme 2 

Eliminating Income Disparity 
Potential measures: Bring low income population groups’ income levels to a par with the 

general populat ion by 2050 (or similar) 

Research 
components 

0.2.1 Developing innovative mission-cri t ical t ime-bound training and development 

programmes for  dif ferent low income population groups 

0.2.2 Understanding how to improve f inancial  l i teracy outreach into low income 

communit ies 

0.2.3 Developing innovative high- impact models that increase workforce ski l ls ; that  

take into account the different  changing demographics of dif ferent  groups 

(recognis ing that even in an ageing population the Māor i and Paci f ic age profi le is 

younger, for example). 

0.2.4 Increasing understanding of  cul tural ly specif ic ideas about rewards, 

incentives, and promot ional  opportuni t ies 

0.2.5 Invest igat ing ef fect ive,  fami ly-f r iendly work-place models and f lexible working 

arrangements 

0.2.6 Developing appropriate measures and indicators that inc lude Māor i and 

Paci f ic  concepts of  poverty and weal th, to al low for a more mindful  understanding 

of  how Māor i whānau and Paci f ic  fami l ies and chi ldren exper ience poverty and the 

production of  Māori/  Paci f ic-centred data. Data on Māor i and Paci f ic whānau also 

needs be better  disaggregated to al low for  a more nuanced understanding of the 

diversi ty of exper iences of whānau. 

Theme 3 

Health and Wellbeing 
Potential measures: Achieve parity for Māori and Pacific peoples with non- Māori and non-

Pacific population in health outcomes by 2050 (or similar)  Eliminate the ten year disparity in 
l ife expectancy between Māori  (and other demographic groups with significantly lower than 

average l ife expectancy) and the general populat ion by 2030 (or similar) 

Research 
components 

0.3.1 Ident ifying the root  causes for  disparit ies in heal th outcomes for Māor i and 

Paci f ic  peoples and develop intervent ions to resolve them 

0.3.2 Developing strategies and init iat ives that address issues relat ing to Māori 

and Pacif ic suicide and self -harm 

0.3.3 Developing a Māor i and Pacif ic food nutr i t ion strategy 
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Theme 4 

Lived Environment,  Housing 
Potential measures: Decrease overcrowding for Pacific and Māori families by 75% by 2025 

(or similar) Increase the provision of social, community and iwi housing by 40% by 2025 (or 
similar)  Extend insulat ion programmes to the remaining estimated 700,000 homes that need 

it by 2017 

Research 
components 

0.4.1 Responding to the ser ious undersupply of  housing by developing 

environmental ly sound mater ials  (e.g. whare uku) for  Māori  and Pacif ic social/ iwi  

housing 

0.4.2 Developing a f ramework for  cul tural ly appropr iate housing models to meet the 

needs of Māori and Paci f ic Island communit ies/whanau 
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7 Resilience to Hazards 
The submissions in this group are shown with their underpinning themes in the table below. Each 
submission follows in full. 

Table 7: Summary of proposed challenges and themes 

Entry 
Id 

Challenge Themes 

90 Understanding the l ikely 
impacts of  ant icipated changes 
in land cover and usage, and in 
cl imate change, on wi ldf i re 
threat wil l  be a key 
considerations for  any approach 
to forest and rural f ire 
management in the regions as 
the environment becomes more 
changeable 

1. Enhanced risk assessment tools for  the rural f ire 
hazardscape 

2. Bui lding community resi l ience 

3. Fi re’s  role in the New Zealand landscape 

4. Improving safety and capaci ty in the rural f ire 
workforce 

172 By accelerating the 
understanding of  natural hazard 
processes,  their impacts and 
mit igat ion options, coordinated 
through the Natural Hazards 
Research Platform, New 
Zealand wi l l  have more social 
and economic resi l ience, and 
wi l l  become a wor ld leader in 
nat ional  r isk management  

1. Developing quanti tat ive f requency-magnitude 
and forecast models of  geological and weather-
related natural hazard events in New Zealand 

2. Determining bui lding and infrastructure 
performance that  provides res i l ience to natural  
hazard events at  social ly acceptable levels of  
r isk 

3. Understanding the social factors determining 
res i l ience to natural  hazards in family, 
community and business 

4. Socio-economic r isk models of natural  hazard 
impacts to underpin effective national r isk 
management 

193 To make our economy, 
infrastructure and society as 
res i l ient as they can be to the 
ef fects of natural disasters.   
Resi l ience infers an abi l i ty to 
survive a cr isis and thrive in a 
wor ld of  uncertainty. 

1. Bet ter management of  natural hazard r isks 
through the application of improved knowledge 
of  their l ikely f requency, nature and 
character ist ics to bet ter understand our 
vulnerabi l i ty and what can be done to reduce i t .  

2. Safer communit ies and better- informed land use 
planning and development through improved 
appl ication of the knowledge of the susceptibi l i ty 
of  land and structures,  and of effect ive 
mit igat ion measures. 

3. Less damage to bui ldings af ter a disaster , a 
more consistent national approach by the 
establishment of per formance expectations for  
structural and non-structural  elements and 
preservat ion and greater safety of exist ing 
townscapes and heri tage bui ldings. 

4. Communit ies supported to become resi l ient  to 
disasters through better-targeted and more 
ef fect ive measures to minimise the social and 
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economic disrupt ion to people’s l ives. 

243 Adequately f ind the 
character ist ics of  act ive and 
inactive faults  especial ly in or 
near major  urban areas 

1. Do land surveying, moni toring of  mass land 
movements,  and seismic work to adequate 
depths 

253 Highly detai led, high quali ty 

mapping of  New Zealand’s 

terrain using LIDAR for 

infrastructure and hazard 

planning 

Providing a comprehensive set of terrain height data 

over al l  of  New Zealand for  development, 

infrastructure and hazard planning. 

269 Resi l ient and safe communit ies 
even in the face of natural  
disaster . This is  to be achieved 
through making our energy 
supply and information 
technologies resi l ient  to loss or 
damage.  

1. To make our electr ici ty and distr ibut ion network 
more resi l ient to natural hazard and possible 
cyber at tack. 

2. To make our electr ici ty and distr ibut ion network 
more resi l ient to natural hazard and possible 
cyber at tack. 

3. The goal of this theme is  to develop and apply 
methods that wi l l ;  make our society more robust  
to disaster events, to speed the social  and 
economic recover f rom such events and to 
st imulate elements of  the economy through 
bui lding ICT ski l ls. 

291 Understand the l ikely impacts of  
changes in social, 
environmental and economic 
outcomes in regard to wildf ire 
threat in New Zealand. 

1. Minimising the r isk 

2. Bui ld community res i l ience 

3. Increase understanding of the role of  f i re in the 
New Zealand landscape 

4. Improving the safety and capacity in the rural  
f ire workforce 

357 New Zealand is vulnerable to a 
range of  geo and cl imatic  
hazards and the goal of the 
Chal lenge is to improve New 
Zealand's resi l ience to these 
types of  hazards. 

1. The goal is to improve damage resistant 
technologies to strengthen exist ing earthquake 
prone bui ldings and new bui ldings to meet post 
event serviceabil i ty requirements.  

2. The goal is to improve techniques for retrofi t t ing 
earthquake resis tant  techniques to underground 
infrastructure. 

3. The goal is to improve responses and recovery 
to future major catastrophic events of the scale 
of  the Canterbury earthquakes.   

4. The goal is to raise the qual i ty of engineer ing 
interventions to reduce r isk from natural  
inundation hazards, whether these originate from 
tsunami, s torm surge, t idal action, urban 
drainage fai lure,  r iver f lood or intense 
precipi tat ion. 

400 Big data strategies for  tackl ing 
‘wicked’  problems. -  Climate 
change, sustainabil i ty and the 
ef fect iveness of emergency 
response systems are al l  par t of  

1. Interoperabil i ty.  

2. Evolutionary Mul t i-object ive Optimisation (EMO) 
and Mult i -Cri teria Decis ion Making (MCDM)  

3. Visualisation  
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the ‘wicked’  problems facing 
both our farms and ci t ies in the 
21st Century.  Big data should 
now be used by the science 
community to solve these. 

4. Mult i-Agent Systems  

433 Resi l ience to hazards / coping 
wi th natural  disasters 

5. Technological infrastructure as an economic 
weak-point 

445 Communit ies res i l ient to biot ic 
and abiot ic hazards 

1. Readiness – forecasting hazards 

2. Reduct ion of the impact of  hazards ( including 
mit igat ion) 

3. Resi l ience 

4. Value creation 

463 Increased Resil ience to Natural 
Hazards. Goal : To increase New 
Zealand’s economic and social 
res i l ience to natural  hazards, by 
quant ifying the r isk to 
production, infrastructure and 
community act ivi t ies,  based on 
accelerat ing the understanding 
of  hazard processes, impacts 
and mit igation opt ions.   

1. Developing quanti tat ive f requency-magnitude 
and forecast models of  natural hazard events. 

2. Determining bui lding and infrastructure 
performance that  provides res i l ience at 
acceptable levels of r isk.  

3. Social factors that determine resi l ience.  

4. Risk models of natural hazard impacts. 

466 Safe, Heal thy and Resi l ient  
Communit ies 

 

482 Infrastructure, hazards and us 1. How do we understand current and future 
infrastructure needs and resources? 

2. Evidence-based decis ion making for  economic 
management of infrastructure 

3. Developing and managing the opportuni t ies,  and 
economic and social trade-of fs 

4. Understanding New Zealand’s current and future 
hazards, their r isks and impacts 

485 Fire, a natural hazard:  
res i l ience and prosperity.   

1. Advance devastating force r isk assessment 
systems through improved understanding of  
destruct ive hazards.   Integrate wi ldf ire r isk with 
other hazard assessment tools and through 
sc ience, expand our knowledge of the impacts of 
f ire on NZ’s product ive and natural ecosystems 

2. Develop sc ience to enhance community 
res i l ience and adapt ive capacity to rural  f i re 

3. Accessing the benefits  of  hazards -  enhance the 
use of f ire as a viable tool for agr icul ture,  
forestry and pest management 

4. Technology for hazard benef its  and hazard 
devastat ion 

5. Impact of  future changes on hazard management 
and preparation 
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Entry ID 90 

Understanding the likely impacts of anticipated changes in land cover and 
usage, and in climate change, on wildfire threat will be a key considerations for 

any approach to forest and rural fire management in the regions  

Summary Risk assessment tools need to be developed that integrate c l imate change, land 
use, and demographic structure to reduce the current and future effects of 
wi ldf i res/  rural f ire.  This wil l  involve bet ter preparing communit ies to face wi ld 
f ires, and developing strategies that ensure communit ies are adequately prepared 
to respond to any wi ld f ire threats. The use of  f i re as a land management tool 
should also be studied to ascertain and reduce any ecological or  cl imactic  effects. 

Theme 1  

Enhanced r isk assessment tools for the rural f ire hazardscape 

Importance 
to New 
Zealand 

Risk assessment tools need to be ref ined to reflect emerging r isks associated wi th 
cl imate,  land use and demographic change, and to ensure that the latest  
technology and knowledge are incorporated into r isk assessment tools to ensure 
threats from rural  f i re now and in the future are reduced.   

Research 
components 

•  Develop measures to ensure that a national f ire danger rat ing system reflects 
the current and changing f ire hazardscape?  

•  Identify how f ire danger rat ing knowledge is incorporated into tools that inform 
f ire management strategies?  

Theme 2 

Building community resilience 

Importance 
to New 
Zealand 

The majori ty of  New Zealand communit ies have a low awareness of the r isk of  
forest  and rural f ire and do not have a high level  of preparedness for facing forest  
and rural f ire events.     

Research 
components 

•  Develop tools to identi fy what is the percept ion of the r isk of rural  f ire in New 
Zealand communit ies and community expectations for  f i re r isk mit igation and 
response. • Ident ify the key rural  f ire messages which need to be developed for 
communit ies and how should they be delivered.  

•  Identify the best  strategies to develop effective community readiness to protect 
at-r isk communit ies.   

Theme 3 

Fire’s role in the New Zealand landscape 

Importance 
to New 
Zealand 

Fire is currently used as a land management tool  across New Zealand.  However, 
guidance around the use of  f i re in the landscape is needed to maximise economic 
benef it ,  protect  New Zealand’s vulnerable ecosystems, and maintain biodivers ity 
to lead to more sustainable land use.  As over 99% of  rural f ires are caused by 
human activit ies, this  theme represents a core area where the number of f ire 
incidents can be reduced and conservation values protected. 

Research 
components 

•  Develop tools to reduce the r isk and impact of f ire under changing land use and 
cl imate.   

•  Identify the current issues for people wanting to use f ire as a land management 
tool. 

•  Identify what research is  needed to enable the safe and effective use of f ire as a 
land management tool . 
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•  Identify what research is  needed to understand the ful l  effect  of  f i re on land and 
ecosystems.  

Theme 4 

Improving safety and capacity in the rural  fire workforce 

Importance 
to New 
Zealand 

The changing demographics within rural communit ies mean that i t  is gett ing 
harder to at tract  and retain volunteers and paid staff in the rural  f i re workforce.  
The continued loss of  exper ienced staf f f rom fi re organisations and the lack of 
prescribed burning make it  dif f icul t for new members to gain practical  knowledge 
and exper ience. Safety of f i ref ighters and communit ies is of paramount 
importance. The sector needs to develop a stronger organisat ional  safety culture, 
whereby lessons are learned from major incidents and best pract ice guidel ines on 
safe and effective f i re suppression are developed and implemented nat ional ly. 

Research 
components 

•  Develop tools for the recrui tment,  retention and succession of f iref ighters and 
managers. • Develop tools to provide a national organisational safety cul ture 
where lessons from near-misses, accidents and serious harm incidents are 
adopted across the sector.   • Develop best  practice guidelines for safe and 
ef fect ive f ire suppression to minimise r isk.  

Research 
Gaps and 
Opportunities 

1. Increased understanding of the rural forest and f ire hazardscape and therefore 
to more effect ive f ire r isk management.  

2.  Enhanced community awareness and understanding of the r isk of rural f ire, 
greater understanding of f ire agencies of  their communit ies and an increase in the 
level of preparedness and res i l ience of at-r isk communit ies.  

3.  Clear guidance on the sustainable use of f ire as a land management tool  to 
maximise the economic return from land while protecting important  biodiversi ty 
values and vulnerable ecosystems from both wildf ires and f ire use impacts.  

4.  Safer  and more productive f i ref ighters, and to more professional  and 
knowledgeable f i re managers, thereby resul t ing in safer, more ef f icient and cost-
ef fect ive f ire suppression.   

5.  Underpin ef fect ive investment and al location of scarce resources towards those 
strategies and act ivit ies that  yield the greatest  benef its . Important ly,  these 
decisions wil l  consider the ful l  range of  values and assets that benefi t  most from 
rural f ire mit igat ion measures.  

 
 
 

Entry ID 172 

By accelerating the understanding of natural hazard processes, their impacts 
and mitigation options, coordinated through the Natural Hazards Research 

Platform, New Zealand will have more social and economic resilience, and will 
become a world leader in national risk management 

Summary The goal is to create resi l ience to natural hazards in both bui ldings and 

communit ies.  Themes inc lude understanding individual  hazard processes 

( locat ion, frequency, magni tude etc.)  and developing models of hazards and 

associated effects,  appl icat ion of sound engineering pr inciples to address 

bui lding/infrastructure col lapse and damage control and understanding the social 

factors determining resi l ience in family, community and business and developing 

socio-economic r isk models of natural  hazard impacts 
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Theme 1  

Developing quantitative frequency-magnitude and forecast models of geological and weather-
related natural  hazard events in New Zealand – GNS Science, NIWA, University of Auckland, 

Massey University,  University of Canterbury,  Victoria University,  Lincoln University 

Importance 
to New 
Zealand 

I t  is recognised that  natural  hazard events, such as the Canterbury earthquakes, 

pose the most l ikely, potent ial ly catastrophic impacts on New Zealand, in terms of  

l ives lost  or damaged, infrastructure destroyed and social well-being diminished 

(http: //www.dpmc.govt.nz/node/930, page 22).  

However, in order for  New Zealand to mit igate these impacts ( i .e. reduce the 

social and economic cost  to the country)  i t  is  necessary to understand why 

volcanoes,  earthquakes,  landslides, tsunami, r iver  f loods, coastal erosion and 

storm surge, extreme wind,  snow, and hail ,  occur where they do, at what 

f requency,  in what magnitude range, and how they intersect wi th urban areas and 

the rural economy. From the fundamental understanding of  individual hazard 

processes,  we can make quant itat ive est imates of each hazard and associated 

cascade ef fects (a “mult i -hazards” approach) using probabi l ist ic  modell ing 

methods for  individual, and integrated, per i ls.  These models provide the hazard 

component of  the r isk equat ion.    

A key element to reduce impacts is  the abil i ty to forecast hazard events when 

these are l ikely to exceed current mit igation. This is  part icularly appl icable to 

weather, f lood and coastal s torm surge hazards, where more accurate warnings 

wi l l  model, in real t ime, the impacts of forecast events, and guide emergency 

response. With improved understanding of  the driving forces of natural processes 

then t ime varying forecasts of when these natural hazard per i ls may str ike is 

becoming a real i ty.  Forecast ing weather-related hazards is  fur ther advanced than 

for many of the geological processes although good progress is being made in 

forecast ing earthquake aftershocks and volcanic erupt ions.    

Research 
components 

Key research quest ions for natural hazards quantif icat ion in New Zealand include: 

•  What is the average and maximum size, and t imescale typical  of dif ferent  types 

of  volcanism? What monitor ing tools are most useful at  di f ferent types of  

volcanoes,  and how can model l ing of  magma genesis and volcano plumbing 

systems inform forecast ing?   

•  Can we determine the thresholds for landsl iding related to earthquake and 

rainfal l  tr iggers,  and what controls  the variat ion in occurrence and size of  

landslides through t ime?   

•  Do undersea landsl ides and volcanoes contr ibute signi f icantly to tsunami 

hazard? Are debris and pol lutants caught up in tsunami inundation an under-

appreciated component of  tsunami hazard? How effect ive are typical natural  

coastal landscapes at  buffer ing tsunami attack?   

•  Can we combine past and current records and effects of  earthquakes 

( instrumental catalogue, historical accounts,  act ive faul ts s tudies, GPS),  to more 

accurately forecast  future events? Can Canterbury and other data inform the 

relat ive importance of earthquake source characterist ics,  the travel path ef fects,  
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and the inf luence of near-surface soi l  propert ies, on earthquake damage?   

•  What are the key processes driving weather-related hazards (storms, f loods, 

coastal,  mari t ime, drought, snow/avalanche/hail ,  landsl ides (hydrological t r igger) , 

what are the ful l  range of magni tude and frequency character ist ics in di f ferent 

areas, and how can we develop improved predict ive models? How can we improve 

f lood forecast accuracy and forecasts of inundation depth in advance of and 

dur ing f lood events?  

•  How can we bet ter s imulate storm surge and coastal  erosion/accretion in the 

near-shore and foreshore, and the evolut ion of coastal  margins?   

Theme 2 

Determining building and infrastructure performance that provides resil ience to natural 
hazard events at socially acceptable levels of risk – University of Auckland, University of  

Canterbury,  GNS Science, Opus International, BRANZ 

Importance 
to New 
Zealand 

Enhancing the res i l ience of  our communit ies to the effects of natural  hazard 

events, and thus reducing the social and economic cost, involves appl icat ion of 

sound engineering principles to address both building col lapse and damage 

control  and the preservat ion of key l i fel ines in order for  them to remain 

operational.  Engineer ing research wi l l  provide a performance-based framework 

wi thin which both l i fe safety and operational funct ional i ty are achieved in a cost-

ef fect ive manner. When implemented,  community impacts exper ienced during an 

event wi l l  remain wi thin tolerable l imi ts and people wil l ,  in the main, be able to 

continue l iv ing within their homes.  

Cri t ical services, al though they can be expected to be disrupted,  wil l  be restored,  

wi thin acceptable t imeframes to avoid lengthy societal  disruption wi th consequent 

economic impact. A performance-based f ramework wi l l  be used to design for  

damage control to both new buildings (and infrastructure) and to establish 

mit igat ion and strengthening (retrofi t)  provis ions for our exis t ing bui l t  

environment, inc luding bui ldings, bridges, dams, water  supply and waste 

networks, and energy and communication networks.   

Research 
components 

Key research quest ions for resi l ient  engineering and infrastructure research 

include:  

•  How can we develop a sui table, probabil ist ic, performance-based engineering 

f ramework that wi l l  ensure exis t ing and future bui ldings and infrastructure meet 

target performance levels so as to enable rapid and cost-ef fect ive restoration of  

ful ly functioning communit ies fol lowing a natural  hazard event?  

•  How can we determine how buildings be economical ly designed, bui l t  and/or  

retrof i t ted so as to match the societal performance expectations, both during and 

fol lowing, a natural hazard event?  

•  How can we determine how crit ical  inf rastructure and l i fel ines systems be 

designed, bui l t  and/or upgraded so as to maintain their l i fe support function 

fol lowing a natural hazard event, being cognisant of  the high level  of  

interdependency between such networks?  
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•  How can alternate approaches to performance based design be used to evaluate 

the current bui lding and infrastructure stock and retrof i t  options to determine 

ef fect ive r isk treatment against expected future occurrence of earthquakes,  

tsunami, wind, f lood, and volcanic ash?   

Theme 3 

Understanding the social factors determining resi lience to natural  hazards in family,  
community and business -  GNS Science, Massey University,  Opus International, University of 

Canterbury,  Lincoln University,  Ngai Tahu 

Importance 
to New 
Zealand 

Developing a ful ler  understanding of  the way individuals, communit ies, and 

organisat ions operate within complex natural  and social  systems is necessary in 

order to best  prepare for and respond to the adverse impacts of  future natural 

hazard events, such as downstream mental  heal th issues and increases in 

domest ic violence. Understanding how risks are interpreted and how these 

interpretat ions inform decision-making and actions is an important component in 

developing the knowledge base in this  area, and underpins current  research in 

societal res i l ience. Decision-making, part icular ly under condi t ions of uncertainty,  

can no longer be adequately accounted for us ing tradi t ional models of  ‘rat ional 

choice’ . Instead, attention needs to be paid to how r isk interpretations are shaped 

by individual and col lective exper ience, values,  cul tural bel iefs and interpersonal  

and societal dynamics.   

Enabl ing,  via evidence-based research, an understanding of  the characteris t ics of  

a well-prepared, adaptive,  and thereby res i l ient society or community represents 

the value that this research can br ing to improved natural hazard resi l ience in 

New Zealand   

Research 
components 

Key research quest ions for understanding societal resi l ience 

•  What societal factors and strategies enable strong communit ies that are resi l ient  

to the impacts of natural hazards?  

•  What factors contr ibute to cascading fai lure across societal sectors,  networks 

and groups and how can these be mit igated?  

•  What is the vulnerabi l i ty of  the economy to natural hazards and how do factors 

such as the economic structure,  stage of development, prevalent economic 

condit ions and the policy environment play a role in that  vulnerabi l i ty? •  What 

t rends and emerging issues in our society inf luence vulnerabi l i ty and resi l ience to 

natural  hazards?  

•  What evidence-based strategies for improving res i l ience are most l ikely to be 

adopted in governance, planning ( including land use), and policy, organisational , 

economic and legis lat ive frameworks?  

•  What pol icy and procedure opportunit ies exist that  wi l l  afford integral 

understanding, application,  management and ut i l isation of disaster r isk reduction 

sc ience wi thin planning,  r isk and adaptive management processes?  

•  What improved communicat ion methods and tools wil l  faci l i tate the transfer  of 

hazard and r isk knowledge to stakeholders?  
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•  How ef fect ive are emergency management procedures and cris is management 

practices for  opt imising societal  response to warnings and hazard events?  

•  What are the steps by which society transit ions, recovers and adapts (and how 

can these be enhanced) after the disrupt ion caused by natural hazard events?   

Theme 4 

Socio-economic risk models of natural  hazard impacts to underpin effective national risk 
management – GNS Science, NIWA, University of Canterbury,  Massey University,  MOTU 

Importance 
to New 
Zealand 

The physical, social  and economic impacts of  natural hazard events or processes 

on societal funct ion in New Zealand are acceptable only when they remain wi thin 

tolerable l imits . Thus, important products of  r isk model l ing research are sui tes of  

al ternate scenarios informing,  in a socio-economic context ,  definit ions of 

acceptable and tolerable.  No such basis for r isk management in New Zealand is 

current ly available.  

Aspects of  impacts that must be included in modell ing include physical  damage, 

di rect  and in-di rect losses, casualt ies,  transport , business and social  disruption, 

and loss of agricultural production.  Comparing r isk posed by different natural 

hazards in a consistent way that  incorporates a range of potential impacts and 

consequences provides the essent ial quanti tat ive basis for mit igat ion options and 

response actions to improve resi l ience.   

A nationally consistent  dataset of  exposure and related vulnerabil i ty of the buil t  

environment and social  character ist ics of  communit ies,  coupled wi th probabil ist ic 

basis hazard s imulations that  inc lude cascading hazard impacts and inter-

dependencies, enables proper comparison between equal ly l ikely hazard events.   

Using an enhanced RiskScape tool  (see new opportuni ty)  quant itat ive models can 

inform options to:   

a)  help to prior i t ise investments in specif ic measures that  reduce the r isk (e.g.,  

ear thquake strengthening of  bui ldings, upgrading stop-banks);   

b)  identify appropriate land-development planning that  is  truly cognisant of the 

level of natural  hazard r isk;   

c)  del iver natural hazard r isk models to the insurance industry to reduce premium 

for uncertainty and provide an improved technical  basis for underwr it ing, and;  

d)  prepare ef fect ive emergency management response plans and regular  

exerc ising using realis t ic r isk scenar ios.   

Research 
components 

Key questions for quantifying natural hazard r isk  

•  Which natural hazards pose the greatest r isk to our communit ies i)  on an annual  

basis, i i )  on a moderately long term basis (5-10% probabi l i ty over 50 years)?  

What gaps need to be addressed in the hazards themes to enable their  intensi ty 

to be modelled for single si tes,  cit ies,  or nationally?  

•  How can we inc lude consequent ial hazard ef fects (e.g. f ire fol lowing earthquake, 

debr is laden f lood f lows, earthquake induced ground deformation, c l imate change 

dr iving changed weather hazards) in probabil ist ic impact models?  
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•  How best  to incorporate the cost of social  and economic disruption into loss 

models?  

•  How can supply chain disruption be incorporated into impact models? 

 • How can we modi fy our exi t ing community models to ref lect  the society of  

tomorrow (e.g. al lowances for green-f ield growth,  urban densi f icat ion,  new 

bui lding technologies and changing societal expectations)?  

•  Can we model the impact of future events by consideration and adjustment of 

past ones ( i .e. what is  needed to incorporate variat ions in t ime and space?)?  

•  How can indirect consequences of  hazard events be antic ipated and included 

wi thin loss models?  

•  How can uncertainty in loss models be quant if ied and expressed most robustly, 

and represented in alternate mit igation opt ions (perhaps incorporat ing weighted 

decision tree opt ions)?  

•  What are the most appropr iate formats for  natural hazard r isk impact models so 

as to ensure most ef fective uti l isation by research users?   

Research 
Gaps and 
Opportunities 

Applying natural hazard research to demonstrate and promote Nat ional  Risk 

Management action – al l  Platform partners and contractors wi l l  be involved  

The Canterbury earthquakes have exposed the need for al l  aspects of r isk 

management to be bet ter integrated.  

Recent engagement with re- insurers, who together cover two-thirds of  the insured 

losses in Canterbury,  has revealed a thi rst to obtain the best local  source hazard 

and r isk information across al l  stages of r isk management: identi f icat ion,  

assessment, mi t igation, adaptation. Giving industry conf idence in our approach to 

nat ional  natural hazard r isk management is  cr i t ical for  New Zealand's economic 

res i l ience.     

We propose to (1)  accelerate development of the Riskscape modell ing tool , to 

complete i ts application across al l  s tages of r isk management, and (2)  form a 

smal l focused team to meet New Zealand’s r isk management knowledge transfer 

needs internal ly and external ly.  Interested part ies include:  

•  Central and regional  government agencies, including MBIE, Treasury, 

MCDEM, EQC, and NZ Transport Authori ty  

•  Insurers, reinsurers, and their technical advisors  

•  Business, including banking,  construct ion, and f inance  

New Zealand can become a world leader in National Risk Management.  Modest 

investment ($4 mi l l ion pa) for improved and communicated hazard r isk impact 

models has the immediate potential in just the insurance sector  of  signif icantly 

reducing New Zealand’s c. $400 mil l ion annual  reinsurance spend on earthquake 

cover, and reducing the l ikes of the $30 bi l l ion insured losses resul t ing from the 

Canterbury earthquake sequence. Fuller  resi l ience benef its  across al l  aspects of  

New Zealand society and economy wil l  f low. 
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Comments Recognit ion that natural  hazard r isk management is a national sc ience challenge 

began with format ion of the Natural  Hazards Research Platform in 2009. There 

was widespread recognit ion of the need for  long term stable funding for basic and 

appl ied science to bring about improved res i l ience to natural  hazards, as well  as 

recognit ion of exist ing good stakeholder engagement with the research.  The 

Platform comprises six partner agencies (GNS, NIWA, Auckland, Massey and 

Canterbury univers it ies, and Opus Internat ional). Twenty further agencies are 

subcontracted for work in the Plat form and, in total approximately 165 researchers 

and >60 postgraduate students are supported by Platform funding.  

The science chal lenge presented here ar ises after  ref lect ing on the history of New 

Zealand hazard events alongside lessons learned from the Canterbury earthquake 

sequence. This reveals gaps in our understanding of vulnerabi l i ty and in the 

products we use to communicate with stakeholders.  We now realise there are 

signif icant  stakeholders outs ide of New Zealand, part icularly in the insurance 

industry. In this submission for addit ional  funding we highl ight  the immediate 

benef its  to the insurance sector of further support for the Natural  Hazards 

Research Platform national  science challenge, but  there are many wider benef its.  

These inc lude:  

•  Demonstrating the future natural  hazard r isk prof i le at  the national scale 

and via real ist ic scenarios to business, the Crown, regional and local 

government, and the publ ic.   

•  Providing pol icy- and decision-makers with options for  comprehensive 

natural  hazards r isk management.  

•  Providing key government agencies wi th real ist ic  future impact forecasts 

so that  alternat ive r isk transfer mechanisms can be explored. 

 
 
 

Entry ID 193 

To make our economy, infrastructure and society as resilient as they can be to 
the effects of natural disasters.  Resilience infers an ability to survive a crisis 

and thrive in a world of uncertainty 

Summary The goal is to create resi l ience to natural hazards in both bui ldings and 

communit ies.  Themes inc lude: combining knowledge of the probabil i ty and impact 

of  hazards to develop computerised models of possible future exper iences; 

enabl ing communit ies to make better informed decisions with the use of  

knowledge of  the suscept ibi l i ty of  land and structures,  and effective mit igation 

measures; reducing damage to buildings and infrastructure after  a disaster  

through engineer ing research and new technologies; improving understanding of  

the social consequences of  natural hazards to be able to minimise disruption to 

people’s  l ives 
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Theme 1 

Better management of  natural hazard risks through the application of improved knowledge of 
their l ikely frequency, nature and characteristics to better understand our vulnerabil ity and 

what can be done to reduce it 

Importance 
to New 
Zealand 

We live on the boundary between two of the fastest-moving major  tectonic plates 

in the midst  of the roaring fort ies.  As a consequence of this sett ing, our society is 

exposed to a wide range of  geological  and weather hazards ranging from frequent 

but  modest events to rare but  devastating disasters. So that  steps taken to 

improve our res i l ience against these natural hazards are aimed at the most 

relevant outcomes, we must understand the probabi l i t ies and impacts of  the 

natural  hazards that  occur in New Zealand.   

Probabil i ty (the l ikel ihood of  an event’s  occurring)  is  understood through research 

into the natural  phenomena that  can create the hazards – weather, f looding, 

seismic activity,  volcanism and ocean behaviour – and the c l imat ic, topographical  

and geological  environments in which they happen. We have taken advantage of 

New Zealand’s unusual  status as a natural laboratory and created a strong 

research culture that has del ivered benef its  to our own society and the wor ld.   

Cont inued leadership and col laboration wil l  br ing benef its  not only to our own 

res i l ience but to our country’s reputat ion and economy. The impact of a hazard is 

inf luenced by land use, the robustness of  the structures we bui ld and the 

ef fect iveness of mi t igation measures.    

Combining our knowledge of  the probabil i ty and impact of  hazards to develop 

computerised models of possible future exper ience gives us a valuable tool that 

enables the measurement of  r isk to inform economic and planning decisions. 

Research 
components 

1.  Assessment of  the probabi l i ty of occurrences of s igni f icant geological and 

meteorological events 

2.   Assessment of  the impacts of  such events on our communit ies and buil t  

environments  

3.   Development of hazard models such as RiskScape and maps to enable the 

practical application of the science 

4.   Development of rel iable forecasting models for planning of  act ivi t ies and 

community development  

Theme 2 

Safer communities and better-informed land use planning and development through improved 
application of the knowledge of the susceptibi lity of  land and structures, and of effective 

mit igation measures 

Importance 
to New 
Zealand 

How people interpret and respond to r isk is  vital knowledge for any strategy for 

def ining acceptable r isk.  Acceptable r isk in the context  of  bui lding safety involves 

interactions between physical and engineering factors on the one hand and human 

behavioural factors on the other.  Decis ion-making under condi t ions of  uncertainty 

is  not  adequately described by t radit ional  models of rat ional  choice.  Personal 

exper ience, values and beliefs have to be mixed with societal dynamics to 
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understand att i tudes to r isk.   Lack of  access to or  framing of,  r isk information can 

contr ibute to misunderstanding of  the extent of  the r isk.  As we cannot el iminate 

r isk altogether,  a society’s r isk tolerance is a necessary start ing point for any 

performance-based r isk reduction regime.  

The science that  wil l  inform decisions should be encapsulated in user-or iented 

tools such as computer models and hazard maps.  Users inc lude individual  

property owners and other members of society who must make their  own decisions 

based on their  awareness and r isk avers ion.   Our perceptions of r isk are not 

logical  but  the resul t of  our  evolution as humans and biases as individuals.    

Communicat ion of r isk and desired reaction to i t  is a special ised area that is st i l l  

being researched. The benef its  of science input for evidence-based choices and 

decisions are more robust, better  targeted outcomes for such act ivit ies as land 

use planning and better informed cit izens when making their own choices about 

personal and fami ly safety. 

Research 
components 

1.  User-oriented tools to enable sc ience input  into decision-making activi t ies, 

including the means to maintain the currency of these with the latest  scienti f ic 

discovery.  

2.   Support for evidence-based decis ion-making and communicating r isk 

probabil i ty and impact, including the inevitable trade-of fs among cost,  

convenience and prudence.  

3.   How people interpret r isk and how best to communicate i t  to assist  decis ion-

making 

Theme 3 

Less damage to buildings after a disaster,  a more consistent national approach by the 
establishment of performance expectations for structural and non-structural  elements and 

preservation and greater safety of  exist ing townscapes and heritage buildings 

Importance 
to New 
Zealand 

Lessons from Canterbury and overseas earthquakes indicate that  structural 

components of  bui ldings have performed as expected,  l imit ing or  preventing 

bui lding col lapse.   The chal lenge now is  to reach the next  level of per formance, 

that of continued amenity, so that  occupat ion and use of bui ldings remains 

uninterrupted after earthquakes. Non-structural  components, e.g.  cladding and 

glazing, have performed less well  and buildings have become unusable either for  

l iving or business purposes.   Aspects such as fai lure of s torage systems in 

warehouses and supermarkets also fal l  into this category.  The best long-term 

response is to establish performance standards for  non-structural  components 

that can be implemented cost-ef fectively for both new and retrofi t ted bui ldings.  

Another lesson from recent earthquakes is that bui ldings that  withstand the 

earthquake attack themselves can sti l l  be adversely af fected by the performance 

of  adjacent s tructures and bui ldings in the vic inity.  This can lead to widespread 

business interrupt ion, as in the Chr istchurch CBD “Red Zone”.   Town and 

neighbourhood development may need to take a more holis t ic  view of the r isks 

involved than the current  individual-structure based approach. There are 

signif icant  benef its in compar ing the eff icacy of  measures that have been taken to 
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retrof i t  earthquake-prone bui ldings with levels of r isk represented by other 

susceptible bui ldings.  Near-design level ear thquakes such as Darf ield provide a 

uniquely comprehensive and relevant data-set .  Benef its  inc lude more effective 

retrof i t  solut ions including sensit ive approaches to her itage buildings, the bet ter 

identi f ication of exist ing retrofi ts that are not cost-ef fective in mit igating r isk and 

the improved categorisation of bui ldings that are potent ial  candidates for retrofi ts. 

Research 
components 

1.Engineer ing research on effective retrofi t t ing of  bui ldings for natural disaster  

res i l ience  

2.  New technologies enabling innovative construction methods such as precast 

seismic structural systems and act ive l ink fractures in eccentr ical ly braced steel  

f rames  

3.  Improvements in design and f i t t ing of non-structural  bui lding components such 

as cladding, glazing and industr ial pal let  racking systems  

4.  Understanding the performance of retrofi t ted and non-retrofi t ted buildings  

5.  Reassessment of bui lding and infrastructure performance objectives and 

cr i ter ia 

Theme 4  

Communities supported to become resil ient to disasters through better-targeted and more 
effective measures to minimise the social  and economic disruption to people’s l ives 

Importance 
to New 
Zealand 

A better  understanding of  the social consequences of natural hazard events wi l l  

provide benefi ts to people and communit ies through improved mit igation and 

response measures.  The indirect  consequences inc lude social dislocation,  

behavioural aspects for dif ferent age groups, family si tuat ions,  genders and 

ethnici t ies, and knock-on economic ef fects from the disrupt ion of businesses and 

services.   An improved understanding of  both short  and long-term ef fects wil l  

come especial ly from invest igat ing and assessing the disruption caused by actual  

events and the Canterbury exper ience wi l l  be invaluable in this regard. 

Research 
components 

1.  Longitudinal  studies of  the impact and recovery in Chr istchurch,  inc luding 

economic impacts  

2.   Psycho-social recovery and community res i l ience in Canterbury in the face of  

l iving with severe disruption  

3.   Social research to support pol icy and operational activi t ies that  contr ibute to 

community res i l ience 

Research 
Gaps and 
Opportunities 

1.  The experience of Canterbury and the extensive data avai lable from GeoNet 

have created an unprecedented opportuni ty for evaluat ions of the impact of  

ear thquakes on society, the buil t  environment, housing and infrastructure.     

2.   Study of  interl inking earthquakes and chains of disaster events  

3.   Studies and re-evaluation of previously underest imated types of event.    

4.   Mapping and evaluation of ocean-f loor features in the EEZ  

5.   Development of the tools must be accompanied by guidance and training on 
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how best to ut i l ise them; the misinterpretation of  hazard maps and models can be 

as damaging as not  using them at al l .   

6.   Decisions pertaining to hazard vulnerabi l i ty are inevi tably complex and at 

present there are no guidel ines on how to negotiate the subtlet ies of  context  and 

acceptabi l i ty.    

7.   The communication of  sc ienti f ic  f indings to those wi th responsibi l i t ies in publ ic 

education is inadequate   

8.   The current bias towards earthquake res i l ience should be balanced by 

research into how volcanism, tsunamis, high winds, coastal erosion and s lope 

instabi l i ty could af fect  the bui l t  environment and infrastructure, in order for design 

and performance standards to take these into account.  

9.   Apart f rom the research into pal let racking systems there seems to be l i t t le 

investigation into how to make non-structural bui lding components perform better .  

The sympathet ic retrof i t t ing of heritage bui ldings and upgrading of  townscapes 

rather than individual  bui ldings are also subjects for research investment.  

10.   There is  an opportunity to invest igate how closely the innate resi l ience of  

communit ies is l inked to their normal development and the extent  to which 

res i l ience can be designed into our community s tructures.  Communit ies could be 

empowered to be more resi l ient by enhancing their exis t ing capabil i ty and bui lding 

partnerships between communit ies and hazard and r isk experts . 

Comments This response had been prepared by members of the Strategic Advisory Group 

(SAG) to the Natural Hazards Research Plat form.  The SAG represents end-users 

of  natural hazards research.   I ts members include representat ives of government 

departments,  l i fel ine uti l i t ies and local author it ies.  Since 2011, membership has 

been expanded to ensure the user needs for the Canterbury recovery are wel l  

represented. The SAG has also prepared a paper on the formation,  administrat ion 

and governance of  the Natural Hazards Research Plat form and is sending this to 

the co-ordinators of the nat ional  research challenges project  for  their informat ion. 
 
 
 

Entry ID 243 

Adequately find the characteristics of active and inactive faults especially in or 
near major urban areas 

Summary This chal lenge proposes a research programme to develop an picture of act ive 

and inactive faul ts to increase publ ic knowledge of  hazards and their location 

through land surveying, moni tor ing mass land movements and seismic work 

Theme 1 

Do land surveying, monitoring of mass land movements and seismic work to adequate depths 

Importance 
to New 
Zealand 

To give a proper and adequate pic ture of active and inactive faul ts, so the 

population can be bet ter  informed of  their character ist ics- their  location, when they 

last moved, their recurrence rate,  their l ikely magni tude if  they occur again.  So 
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the population can see where the hazards are on updated Hazard Plans, and are 

able to reduce their r isk 

Research 
components 

1) and 2)The placement and monitor ing of survey marks especial ly where there 

are known faults-act ive and inact ive.  3)The seismic work to an adequate depth,  at 

least to a 15km depth and i f  possible, especial ly in the zone of  the cont inental 

and oceanic crust boundary 
 
 
 

Entry ID 253 

Highly detailed, high quality mapping of New Zealand’s terrain using LIDAR for 
infrastructure and hazard planning 

Summary This chal lenge proposes providing a comprehensive set of  terrain height  data over 

al l  of New Zealand for development, inf rastructure and hazard planning e.g. data 

mapping of  f lood r isk f rom r ivers and coastal  inundation 

Theme 1 

Providing a comprehensive set of  terrain height data over all  of New Zealand for 
development, infrastructure and hazard planning 

Importance 
to New 
Zealand 

New Zealand has only a l imited set  of  high-resolution terrain height  information.  

This information is  fundamental to many of our planning needs,  part icularly that  

around hazards and infrastructure development. LIDAR data is the primary source 

of  this informat ion, and can be col lected ef f iciently and relat ively cheaply over 

wide areas. While there is  some LIDAR data for some areas,  up t i l l  now this  data 

has been col lected on an ad hoc basis, with the data of ten only being made 

avai lable for one of the many potent ial  uses.  There is a huge opportunity to 

col lect  this data for use by al l  New Zealanders and for  many appl icat ions.  No 

single user would col lect such a set .  There are many potent ial  uses beyond 

infrastructure and hazard planning. Wikipedia l is ts 17 dif ferent  categories of use 

covering many f ields of sc ience that  are important to New Zealand (Agriculture, 

Archaeology,  Biology and conservat ion, Geology and soi l  science, Meteorology 

and atmospher ic environment, Law enforcement, Mi l i tary, Physics and astronomy, 

Robot ics,  Spacef l ight , Surveying, Transportation, Wind farm optimization, Solar 

Photovoltaic Deployment Opt imizat ion).   One example of  the use of  this sor t of 

data is  the mapping of our f lood r isk from r ivers and through coastal inundat ion. 

Currently avai lable sets of data do not provide nation-wide coverage to 

suff ic ient ly map our f lood r isks. LIDAR data could provide this fundamental  data 

set. 

Research 
components 

This is  a one-off  proposal to col lect a fundamental data set  for  use in many 

sc ience applications. The research component would l ie in the use by these other 

appl ications.  with relevant industry then apply the new knowledge developed in (3 

Research 
gaps and 
opportunities 

This proposal offers to f i l l  a large void in the quali ty and resolution of the terrain 

data New Zealand uses for i ts  infrastructure and hazard planning.  This is a 

miss ing fundamental  data set for many areas of  science. 
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Entry ID 269 

Resilient and safe communities even in the face of natural disaster. This is to be 
achieved through making our energy supply and information technologies 

resilient to loss or damage 

Summary The goal is to create resi l ience to natural disasters in communit ies. Themes 

include: making our electr ici ty and dis tr ibution network more resi l ient  to natural 

hazard and possible cyber at tack,  developing and applying methods of making our 

nat ion's  information management and distr ibut ion systems resi l ient  to loss,  

damage or destruct ion,  investigat ing the way in which modern technologies can 

play their part  in the social and economic recovery of society fol lowing natural 

hazard events 

Theme 1 

To make our electricity and distribution network more resil ient to natural hazard and 
possible cyber attack 

Importance 
to New 
Zealand 

This theme is important because the avai labi l i ty of power underpins practical ly 

every part of  modern society inc luding social and economic dependence. I t  

represents part  of  the countries cri t ical infrastructure. 

Research 
components 

•Research Component 1:  Review methods for measur ing network resi l ience in the 

electr ici ty supply network inc luding distr ibution automat ion.  I f  methods of 

measurement do not current ly exist  or are inadequate then define new approaches 

for measur ing resi l ience.  This assessment should include both physical 

avai labi l i ty and vulnerabi l i ty to cyber attack.    

•Research Component 2:  Given an agreed approach to measur ing resi l ience,  

quant ify the current s tatus of  the nation’s assets for  energy generation, 

distr ibution and use. This to be undertaken on a regional  basis. Such 

measurements can be used by pol icy makers to make strategic decis ions on 

hardening the supply in cer tain areas.   

•Research Component 3:   Seek new ways of energy generation, distr ibut ion and 

storage within the electr ic i ty supply network that are res i l ient to either  natural 

hazard or  cyber threat. This may inc lude new network topologies that  may span 

across distr ibuted supply, moni toring, measurement, demand, control,  use and 

even bi l l ing. I t  may also include localised sources of energy generation or 

storage.  Such a problem wi l l  lend itself to network model l ing. Control of the 

network may lend itself to analyt ics us ing the many real  t ime or s tored datasets 

represent ing the network heal th. 

•Research Component 4:  In col laborat ion wi th relevant industry then apply the 

new knowledge developed in (3) 

Theme 2  

The goal of this theme is to develop and apply methods of making our nations information 
management and distribution systems resil ient to loss, damage or destruction 

Importance Historical ly, Informat ion was recorded on paper and the abi l i ty to recall  that  
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to New 
Zealand 

informat ion was a case col lecting i t  f rom physical f i les.  Secur ity was a case of  

lock and key. Today, the amount of information stored has escalated by orders of  

magni tude and the abil i ty to quick ly recall  and share i t  is  essent ial in social , 

industr ial  and government contexts.    

Social ly, the availabi l i ty of records such as banking, retai l  and social media define 

our everyday l ives.  Economically the availabi l i ty of records such as customer 

detai ls , design informat ion and plans are cri t ical to our abi l i ty to do business.  In a 

nat ional  context ,  access to large scale records such as population census and 

physical  assets enable pol icy level decisions that  af fect  everyone.  Part  of the 

research work is  to measure the impact of informat ion loss.  Given that  

assessment one can assign metrics to the value of information and therefore the 

value of  improving resi l ience. Given however that  we al l  rely upon access to 

informat ion, the value of making i t  more resi l ient seems self-evident. 

Research 
components 

Research Component 1: Review current methods of  assessing resi l ience in the 

context of informat ion management and distr ibut ion.  I f  suf f ic ient methods do not 

current ly exist or are inadequate then def ine new methods. This measure of 

res i l ience should include the chance of loss, damage and cyber at tack.  The 

methods appl ied here should also inc lude an assessment of  the usabi l i ty of this  

informat ion given the application of proposed methods of resi l ience.   

Research Component 2:  Given agreed methods of measuring resi l ience and 

usabil i ty in this context , undertake a review of  the current s tate of New Zealand 

informat ion systems ( including physical  assets, software assets and the 

communication paths between them).  Information is  a st imulator of the economy 

and as such we need to understand the relat ionship between res i l ience and the 

r isk of thrott l ing the usabi l i ty of  the information.    

Research Component 3:  Given the assessment of  (2),  seek new ways of  making 

informat ion sources both res i l ient and usable. This may include new network 

topologies (national or  local) that can be assessed through model l ing.  I t  also 

includes new methods of ensur ing information securi ty whils t balancing that  with 

the need for the information to be suf f iciently accessible to enable construct ive 

social and economic use of  the information.   

Research Component 4: In col laborat ion wi th relevant industry then apply the new 

knowledge developed in (3) 

Theme 3 

The goal of this theme is to develop and apply methods that will;  make our society more 
robust to disaster events,  to speed the social and economic recover from such events and to 

st imulate elements of the economy through building ICT ski lls 

Importance 
to New 
Zealand 

Informat ion and Communicat ions Technologies are constantly changing the way 

we interact and do business.   Recent events globally have i l lustrated the ever 

increasing dependence upon and social acceptance of  ICT (mobile and f ixed) in 

society.  I t  af fects both social behaviour and economic prosper ity.  This appl ies 

across our everyday l ives and affects the way we respond to disaster events and 

the recovery thereof .  This theme of  work assesses the way in which modern 

technologies can play their part in the social  and economic recovery of  society 
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fol lowing and event l ike Chr istchurch. 

Research 
components 

Research Component 1: Review current level  of social  dependence upon mult i -

media and mobi le technologies. Use exis t ing metrics where possible but new 

metr ics may be needed. Include assessment of  the way in which social  media 

played a part  in the events of the Christchurch disaster . Social media was used to 

both inform the publ ic and manage s ituational awareness.  Given this 

understanding new methods for social disaster  management and rel ief can be 

der ived.    

Research Component 2: Review the economic implicat ions of informat ion loss.  

This can be est imated through assessing the events of  Chris tchurch. Given this 

understanding new methods for economic disaster management and rel ief can be 

der ived.    

Research Component 3:  Research how modern ICT systems can faci l i tate better  

management of disaster events. Assess the way in which such technologies can 

change inter-agency and also agency to public operations. Also explore ways in 

which social ly relevant informat ion could be made more res i l ient to loss through 

al ternative forms of s torage or redundancy.    

Research Component 4: Research how the Nat ion’s economy can be made more 

res i l ient to disaster and ways in which our economy can grow through the 

avai labi l i ty of informat ion anywhere anyt ime. After  the Christchurch event,  many 

workers were able to continue contr ibut ing to their companies though working 

remotely.  The absence of  the modern communication network may have made the 

ef fect  on our economy substantial ly worse.    

Research Component 5: Engage with relevant agencies and industry to implement 

recommended methods and apparatus that bui ld’s the social and economic 

res i l ience of our country. 

Comments New Zealand exists  in a wor ld where social and economic prosper ity depends 

upon key technologies;  the supply of energy (electr ic i ty) and access to substant ial  

sources of  information through modern ICT networks. Society is symbiotical ly 

dependent upon the avai labi l i ty of  these technologies and we must seek to make 

them resi l ient and secure.  The goal of this research is to bui ld resi l ience into 

these core technologies.  

In the absence of electr ici ty,  none of the modern computer, instrumentat ion or 

communication assets that society rel ies upon are avai lable. In the absence of 

these assets informat ion f low stops and with i t  the economy is vulnerable.   The 

avai labi l i ty of informat ion anywhere, any t ime is changing the social and economic 

dynamics of  modern New Zealand. Everyday our information systems are exposed 

to the threat of cyber at tack from those who would seek to steal , copy, expose, 

destroy or f raudulently use information of national, industr ial or  personal 

signif icance.  

The goal of this science chal lenge is to;  

a)  bui ld res i l ience into the core technologies that under pin our Nations society 

whi lst simultaneously bui lding the engineering capabil i t ies wi thin New Zealand 
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result ing in sk i l ls  to create new export value,  

b)  evaluate the social and economic impacts of  the loss or damage to these 

technologies.   

These innovations can be appl ied in the rebuild of  Chr istchurch to form a modern 

Smart  City.  Dur ing the Chr istchurch event, many agencies and communit ies 

excel led in their response including supply of power and communications. This is  

laudable and we must learn from their  efforts to apply that  wisdom to our Nation’s 

future cit ies. 
 
 
 

Entry ID 291 

Understand the likely impacts of changes in social, environmental and economic 
outcomes in regard to wildfire threat in New Zealand  

Summary The goal is to improve knowledge of  and resi l ience to rural  f ire threat  in New 

Zealand. Themes inc lude ref ining tools to minimise the emerging f ire r isks 

associated with cl imate, land use and demographic change, bui lding community 

res i l ience to and awareness of forest  and rural  f i res,  increasing the understanding 

of  the impacts of f ire on New Zealand ecosystems and human causes of f ire 

ignit ions in New Zealand, improving safety,  recruitment and retent ion of f ire-

f ighters and rural land managers in the rural f ire workforce 

Theme1 

 Minimising the r isk 

Importance 
to New 
Zealand 

Tools need to be ref ined to manage the emerging r isks associated wi th c l imate, 

land use and demographic change. 

Research 
components 

Specif ic  research topics include:  

•  Develop measures to ensure that a national f ire danger rat ing system reflects 

the current and changing f ire hazardscape?  

•  Identify how f ire danger rat ing knowledge is incorporated into tools that inform 

f ire management strategies? 

Theme 2 

 Build community resil ience  

Importance 
to New 
Zealand 

The majori ty of  New Zealand communit ies have a low awareness of the r isk of  

forest  and rural f ire.  In many cases they do not  have a high level of preparedness 

for facing forest and rural f i re events. 

Research 
components 

Specif ic  research topics include:  

•  Develop tools to identi fy what is the percept ion of the r isk of rural  f ire in New 

Zealand communit ies and community expectations for  f i re r isk mit igation and 

response.  

•  Identify the key rural  f i re messages which need to be developed for  communit ies 
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and how should they be del ivered.  

•  Identify the best  strategies to develop effective community readiness to protect 

at-r isk communit ies. 

Theme 3 

Increase understanding of the role of  fire in the New Zealand landscape 

Importance 
to New 
Zealand 

Fire is used as a land management tool in New Zealand.  There is  though a lack 

of  understanding of  the consequences of  the impacts of f ire on New Zealand 

ecosystems.  Over 99% of rural f i res are caused by human activit ies which is  

where the most ef fect ive research can be done to reduce the number of  ignit ions. 

Research 
components 

Specif ic  research topics include:  

•  Increase the research to understand the ful l  ef fect  of  f i re on ecosystems and 

processes. 

•  Increase research to better  understand individuals ’ activi t ies that  lead to f i res 

ignit ions in New Zealand. 

Theme 4 

Improving the safety and capacity in the rural f ire workforce 

Importance 
to New 
Zealand 

Safety of f iref ighters and communit ies is of  paramount importance. There needs to 

be a stronger organisational  safety culture.  The decline in volunteers and paid 

f ire management staff in the rural  f ire workforce is plac ing communit ies at r isk. 

Research 
components 

Specif ic  research topics include:     

•  Research the most effect ive ways to recruit,  retain and provide succession of 
f iref ighters and rural land managers with an interest in f ire management.  

•  Research the most effect ive tools to provide a national  organisat ional  safety 
culture.   

•  Identi fy and develop best  practice guidelines for  safe and ef fect ive f ire 
suppression to minimise r isk.  

Research 
Gaps and 
Opportunities 

Optimise the management of  f ire on New Zealand’s rural lands Sound, and 

appropriate metr ics are required to understand rural f ire management in New 

Zealand.  The ful l  benef its  of  the investments into dif ferent rural  f i re management 

strategies and tactics can be determined by the development of  a comprehensive 

f ramework to quant ify the total cost benefi ts that include direct, indirect  and non-

market  values.   

Specif ic  research topics include:  

• Invest igate the most effect ive and appropriate tools to value the ful l  cost  of  rural  

f ire on social,  environmental  and economic resources.   This inc ludes direct, 

indirect and non-market values e.g. ecosystem services provided by indigenous 

ecosystems. 

Comments A great ini t iat ive.  
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Entry ID 357 

New Zealand is vulnerable to a range of geo and climatic hazards and the goal of 
the Challenge is to improve New Zealand's resilience to these types of hazards  

Summary The goal is to improve New Zealand’s resi l ience to a range of geo and c l imatic 

hazards. Themes inc lude improving damage resis tant technologies to strengthen 

exis t ing earthquake prone bui ldings and new bui ldings so that they are 

serviceable post earthquake, improving techniques for  retrofi t t ing earthquake 

res istant techniques to underground infrastructure,  analysing the response and 

recovery from previous major  catastrophic events to improve recovery and 

response in future,  raising the qual i ty of engineer ing intervent ions to reduce r isk 

f rom natural inundat ion hazards and coastal erosion 

Theme 1 

The goal is to improve damage resistant technologies to strengthen exist ing earthquake 
prone buildings and new buildings to meet post event serviceabil ity requirements 

Importance 
to New 
Zealand 

New Zealand has a considerable legacy of unreinforced buildings and i t  is 

estimated that  they comprise 8%-13% of the commercial bui lding stock.  In 

addi t ion there is  large number (unknown at this  stage) of bui ldings that  are less 

than 33% of  the New Building Standard buil t  up to the 1970s. The 1976 changes 

to design standards introduced requirements to design and detai l  bui lding 

structures to protect vert ical  load carrying elements (general ly columns). The 

intent ion was to avoid “pancaking” of bui ldings, even though this may mean 

subsequent demolit ion of the building.   

Post  the Canterbury earthquake this approach is being quest ioned and there is 

growing support of bui ldings to be more serviceable af ter earthquakes. New cost  

ef fect ive techniques are required to strengthen the exis t ing bui lding stock and to 

enable a whole new generat ion of damage resis tance buildings to be serviceable 

post-earthquake events.  The New Zealand construction industry has a unique 

opportuni ty to lead the world in the design and construction of damage resis tant 

bui ldings, i f  i t  is supported by adequate research. 

Research 
components 

The structural  testing faci l i t ies in New Zealand are inadequate and bet ter 

exper imental testing fac i l i t ies and the associated computational analysis  tools are 

required. Test ing faci l i t ies are needed to enable the development of new 

techniques and materials, to test innovative new building structures, and to al low 

practis ing structural  engineers to create tr ial  prototypes of their  new designs. 

Theme 2 

The goal is to improve techniques for retrofitt ing earthquake resistant techniques to 
underground infrastructure 

Importance 
to New 
Zealand 

The Canterbury earthquakes have demonstrated that the recovery t imes for 

essential underground infrastructure can be very lengthy, and the long restoration 

t imes have had dramatic and far reaching social and economic impacts on 

res ident ial  communit ies and on businesses in Canterbury. There is  a need to 

address this issue across New Zealand, and to develop cost effective and 
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af fordable engineer ing techniques to improve the resi l ience of  underground urban 

infrastructure. 

Research 
components 

There has been l i t t le or no research undertaken in New Zealand on this matter. 

GNS have analysed recovery t imes using overseas data for  Well ington and the 

Hutt. MBIE has recently commissioned Opus to research the performance, and 

res i l ience of underground ut i l i t ies (water infrastructure) under seismic loading 

wi thin the Chr istchurch area and for nat ional  appl icat ions. As a result of this 

research recommendations and guidelines wi l l  be developed to enable New 

Zealand to be able to minimise disruption and increase the 'bounce back' 

capabil i ty of communit ies af ter a seismic event. Following on from this work, 

research on cost  effective retrof i t t ing techniques is  needed to enable the f indings 

of  the performance research to be implemented widely across New Zealand 

communit ies that are in varying f inancial circumstances, a number of  which have 

declining populations. 

Theme 3 

The goal is to improve responses and recovery to future major catastrophic events of the 
scale of  the Canterbury earthquakes  

Importance 
to New 
Zealand 

The Canterbury earthquakes have had major economic, social  and environmental  

ef fects on Canterbury and have also had wider impacts nat ional  impacts. Events 

of  this scale are a rari ty in New Zealand, and it  is important  that  we analyse the 

response and recovery in considerable detai l ,  to draw as many lessons as we can 

f rom these catastrophic events. 

Research 
components 

To date there has been a “Review of Civi l  Defence and Emergency Management 

Response to the February Earthquake” and the focus of this was to review the 

management of the overal l  response of the range of  agencies and organisat ions 

that were involved.  Appropr iately this was focussed on the response phase only 

and on activi t ies and the co-ordination of agencies.  The Canterbury Earthquakes 

Royal  Commission has undertaken a detai led review of  the speci f ic bui ldings,  and 

bui lding design issues. This research proposal is to undertake a detai led 

methodological back-cast ing analys is of the various stages in the recovery and 

response phases of  the two Canterbury earthquakes. This wi l l  investigate the 

economic, social ,  and environmental impacts,  working backwards in sequence, 

and at each “mini” s tage ask what were the capaci ty, capabi l i ty, availabi l i ty 

features and shortcomings that , i f  addressed, would have contr ibuted to a bet ter  

outcome? Issues that could be covered inc lude understanding the logist ical and 

community impact issues in the response phase, the red zone, the restoration of  

the local economy, res ident ial  housing repairs and avai labi l i ty, land use planning,  

the legislat ion enacted by Government and the agencies that were established.  

Theme 4  

The goal is to raise the quality of engineering interventions to reduce risk from natural 
inundation hazards, whether these originate from tsunami, storm surge, tidal  action, urban 

drainage failure, river f lood or intense precipitat ion  

Importance 
to New 

Inundation is  one of the most frequent natural hazards, and predict ions are that  

cl imate change wi l l  increase the scale and frequency of  inundation hazards. The 
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Zealand benef its  of  having a sound f lood est imation tools inc lude:  

•  Having a robust methodology for the assessment of f lood f lows for  gauged and 

un-gauged catchments throughout New Zealand to support the design of 

st ructures in waterways and for the design of f lood protection works.  (Note: Many 

mil l ions of  dol lars are spent within New Zealand on these structures every year)   

•  More defensible and accurate f lood-plain inundation mapping wi l l  be possible,  

which wil l  better  identify r isks, or  provide planning tools to minimise or avoid f lood 

r isks;   The benefi ts of bet ter  coastal erosion estimates are:   

•  Being able to respond to community concerns generated in coastal communit ies 

when coastal  erosion set-back l ines are proposed to manage coastal  

development,  and also for infrastructure such as coastal roads and rai l .  There is a 

demand for robust  and defensible estimates of  future coastal  erosion including 

both natural  changes and susceptibi l i ty to the ef fects of c l imate change. Exist ing 

histor ical  records indicate a great  range of coastal  responses to a s ingle 

generating event, depending on the mechanics of wave transformation in 

response to local offshore bathymetry,  resonance ef fects in harbours, onshore 

run-up, and the t ide height and r iver f lood status current  as the wave arr ives. The 

ef fects of these factors need to be separated so that  the magnitude of  each 

generating event can be isolated for ranking purposes. 

Research 
components 

The major research components are:  

•  Updat ing of  frequencies - nationally, the last update of r iver  f lood frequencies 

(average return period) and f lood peak was 23 years ago in 1989 (McKerchar & 

Pearson).  

•  Modell ing of inundat ion hazards ( f loods, coastal storms, tsunami) – improving 

the accuracy and computing eff iciency of inundation models that incorporate 

over land f lows over complex topography and through buil t  environments 

(bui ldings,  roads,  drainage, embankments)  and develop into a coherent basis for  

design procedures.  

The models would:   

•  correctly handle roughness at various scales from ground roughness to f lows 

around large-scale buildings; and  

•  incorporate scour and f i l l  during the inundation process – especial ly for tsunami,  

dam breaks and major stop-bank breaches.  

•  The hazards should be expressed in terms of overland f lows reaching a defined 

protect ion perimeter  for  a given return period. The marginal  construction costs of  

raising that per imeter could then be balanced against  the benef its of extending 

the return period of the protection.   

•  For each region,  his torical  tsunamis and storm surges can then be ranked in a 

single series of  incoming long waves, and assigned return periods according to a 

single scale.  

•  The effects of  cl imate change would then need to be applied by a standard 

project ion based on the relevant intended design l i fet ime. Sea level  r ise would 
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apply equally to both tsunamis and storm surges, but storm surges would need in 

addi t ion some project ion of  changing storm intensi t ies which may increase their 

ranking relat ive to tsunami events.   

Research 
Gaps and 
Opportunities 

Theme 4 gaps and opportuni t ies The components of  research infrastructure that 

are constraining progress on inundation hazard assessment and r isk are:  

•  High-resolution topography down to the low spring- t ide mark – LiDAR or 

RadarSat imagery is  being progressively col lected around New Zealand, but i t  is 

patchy and real ly requires repeat surveys after  2-5 years to monitor  change.   

•  National bui lding and infrastructure inventory – the lack of a coordinated central  

repository that characterises the buil t  environment through var ious attr ibutes is 

the single biggest  factor that  is  holding up advancement of  new quantitat ive 

inundation r isk evaluat ion and r isk mit igation tools such as RiskScape around 

each region in New Zealand.  

•  The New Zealand Building Code requires that  surface water shall  not  enter  

bui ldings f rom a drain,  stream, r iver, lake or sea during a 1 in 50 year event.  In 

current design pract ice,  this means bui ldings near a major  r iver are wel l  

protected, whi le bui ldings near the sea are not  protected at  al l .   

•  Simi larly, the New Zealand Bridge Manual requires f lood protection for  br idges 

on major arter ial  routes up to a 1 in 5000 year event, but Jervois Quay through 

Well ington would be impassable in a 1 in 50 year harbour surge, whi le the 

Auckland North-West Motorway is already closed every year by the highest t ides.   

•  In each case the di fference is that  r iver f lood statist ics have established 

procedures for deriving return per iods, whereas coastal f lood events cont inue to 

be characterised by random observations, with no consensus on the translation of 

this data into design events of recognised return periods.  

 
 
 

Entry ID 400 

Big data strategies for tackling ‘wicked’ problems. - Climate change, 
sustainability and the effectiveness of emergency response systems are all part 

of the ‘wicked’ problems facing both our farms and cities in the 21st Century.  
Big data should now be used by the science community to solve these 

Theme 1 

Interoperability.  -  Creation of a flexible, extensible,  and standard architecture that faci litates 
distributed and mult i-platform computing for simulation models,  integrates separate and 
remote applications, supports collaboration, and faci litates reuse for dif ferent problems 

Importance 
to New 
Zealand 

Due to the present lack of a coherent framework, dif ferent discipl ines in their 

“s i los” have developed simulation models of subsystems wi th the intent  of solving 

whole of  system problems (part icular ly for the farming sector). Although many are 

useful,  they only tel l  part of  the story of a complex system, and should not be 

solely rel ied upon as a decis ion aid for management and policy. 
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We need to grasp the big picture, including the interrelat ionships between the 

causal factors characterising the wicked problem.  What is  needed is an 

architecture/ framework which wil l  support the s imulated dynamics of the sof tware 

“domain objects”  representing the di fferent system components where the 

combined ensemble wil l  mimic the whole complex system. 

The complexi ty considered is the interplay of robustness ( i .e. the abil i ty to 

wi thstand trauma) and fragi l i ty ( i .e.  changes that  can cause wild and catastrophic 

behaviour) , result ing from the interdependent interactions of  di f ferent components 

that make up the system.  

The adoption of  a s imulat ion interoperabil i ty framework wil l  enable the synergy of 

distr ibuted simulation models (where each model represents the operation of  one 

part of  the whole) , thus enhancing the ef fect iveness of  tracking wicked dynamics.  

The “plug and play” interoperabil i ty of these models/modules, should also be a 

nerve centre for col lection, retr ieval  and storage of large volumes of disparate 

and incommensurable data,  ut i l ised by the s imulat ion models. Another primary 

reason for such a f ramework would be signif icant  cost  savings that would accrue,  

and the ease of  re-deployment in other regions, thus spurring wide and rapid 

adopt ion. 

Research 
components 

Component 1: Many simulat ion models for farming and forestry exist  ( in New 

Zealand),  but what needs doing is moving away f rom the conventional discrete-

t ime or  continuous t ime equat ion models that are locked to a statist ical  bel l  curve 

for determining average trends. Instead use of  decoupled software modules that  

al low extremes to be s imulated, and al lowing “onl ine” model updates using data 

f rom wireless sensor networks and/or web services. 

Component 2: An important  component of this  development wil l  be a Run-Time 

Infrastructure (RTI) which wi l l  provide a base into which separately developed 

simulations can be “plugged in”,  ut i l is ing dif ferent  internal t ime management 

mechanisms to form the larger simulations of  the whole system. 

Component 3:  The complexi ty challenge of  running a ‘smart  city’ ecosystem 

would also benef it  from a specif ic  interoperabil i ty framework,  given that the 

informat ion and communicat ion technologies (ICT) that  interconnect the 

subsystems (such as securi ty,  energy,  education,  economy, heal th, government 

and mobil i ty)  have to be opt imised on a day-to-day basis, as wel l  as during major  

events or  cr ises. 

Component 4: Scenario model l ing is  normal ly used to analyse systems by 

focusing on the average system behaviour, and minor perturbations from the 

average. To al low exploration of  a much larger set  of possible system behaviour 

requires mult i-objective analyses. This enables ident if icat ion of t rade-of fs among 

the objectives where increase in one objective does not  result in an adverse 

decrease of another for a def ined system search space. Therefore,  a search 

space bui lder would be a vi tal  component of this theme. 
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Theme 2 

Evolutionary Multi-objective Optimisation (EMO) and Mult i-Criteria Decision Making (MCDM) - 
The objective here is to develop a portfolio of numerical techniques for determining mult iple 

optimal options for improving the performance of complex systems based on many 
objectives (i.e. more than 10) and choosing the appropriate option based on preferences and 

values of the decision maker(s) 

Importance 
to New 
Zealand 

Systems opt imised in the classical sense can be very sensit ive to smal l changes,  

which are l ikely to occur anyway, given that the real wor ld is  dynamic, i .e. 

environmental parameters f luctuate, materials wear down, and markets are 

volati le.  As such, search spaces for  the classical  optimisation techniques are 

informed by simulation models based on the statis t ical  bel l  curve, which focuses 

on average values, and ignore the big departures from the mean. That means that  

the opt imisat ion formulat ion is only correct  for  a l imited t ime span. 

A better  opt imisat ion approach would be one that  enables a high degree of 

robustness i .e. where the solutions and performance resul ts remain relat ively 

unchanged when exposed to uncertain condi t ions. Due to the complexi ty of the 

whole system captured in Theme 1: Component 4, through a s imulat ion 

interoperabi l i ty framework, the search space is  “noisy” , i .e. exhibi ts real world 

var iances and t rends. 

Opt imising such a search space requires a robust opt imisat ion and in this  case we 

advocate Evolutionary Algor ithms (EAs) – they are wel l  suited to solving not  only 

large nonlinear opt imisat ion problems, but  can determine a set  of  optimal 

solutions where there are many object ives (more than 10). A choice of  the 

appropriate solution is  then made on the basis of  values and preferences of  the 

decision makers(s) . 

The process of natural evolution inspired Evolut ionary Algor ithms, where the 

potential solut ions are encoded as “chromosomes” that  can combine and mutate.  

These individual chromosomes are selected for survival  within a modelled 

“environment” that determines the f i tness or  performance of each individual in the 

population.  

Research 
components 

"Component 1: Many world problems present ing über-computational challenges 

(because of their large dimensional  sizes and/or complex combinations of their 

numerics),  have been solved using EAs. A c lassic example of this  success in the 

mid-1990s was the design of  the most fuel-eff ic ient  jet  engine for  the Boeing's  

777 aircraft  using a hybrid program consist ing of  EAs and expert  systems cal led 

EnGENEous. This spurred the appl icat ion of EAs in many dif ferent discipl ines at a 

rate s imilar  to “Moore’s law” ( i .e. doubling digital device capabil i ty every two 

years).  However, application has largely focused on 2-3 objectives. The 

innovat ions research here wi l l  be about combining the highly successful  EAs with 

epigenet ic abstract ions,  to solve mult i -objective (more than 10 objectives) 

opt imisat ion problems, which are a ref lect ion of the real  world. 

Component 2: The solution to an evolutionary mult i-objective opt imisat ion is a set  

of  opt imal solut ions that show unique trade-offs  amongst the di fferent object ives.   

I t  is, therefore, imperat ive to have an expl ici t  pathway for choosing a s ingle 
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solution for implementation,  especial ly when there are many stakeholders/ 

decision-makers involved. This is  a cr i t ical  development because an involvement 

mechanism that  wil l  enhance the l ikel ihood of stakeholders/decision-makers 

converging to a singleton that  sat isf ies their  combined preferences and values, 

wi l l  mean fewer chances of  disagreement amongst stakeholders delaying the 

decision-making.  The involvement mechanism wi l l  include developing social 

indicators that wil l  be uti l ised in the context  of mul t i-cr i ter ia decision-making 

(MCDM). MCDM wil l  enable mult iple decision-makers to choose f rom a pool of  

opt imal solut ions based on their  aggregated preferences and values 

Theme 3 

Visualisation -  The objective here is the development and use of computer-aided and 
interactive images, diagrams, or animations to communicate or amplify cognit ion of large 
mult i-dimensional results/solutions in a way that decision makers can absorb effectively,  

leading to concrete action(s)  

Importance 
to New 
Zealand 

Visualisation is  strongly t ied to assist ing decision-making and it  is  a cognit ive 

activi ty,  faci l i tated by graphical external representations, f rom which people 

construct  internal  mental  representat ion of the world. Computers may faci l i tate 

the visualisation process, al though it  st i l l  remains an activity that  happens in the 

mind. 

For simple visuals,  people are highly effect ive in recognising certain patterns and 

making quick ef fective judgments. However, mult i-dimensional data informat ion 

presents a chal lenge, which can be met with professional  judgment. Professional  

judgment is def ined here as the engagement of the mind in comparing and 

discriminating what is probable or  improbable under the intel lectual  guidel ines of  

a regimen of theory and practice.  This is a ski l l  acquired through interaction unti l  

i t  becomes intuit ive. For example,  f lying an aeroplane cannot be mastered by just 

reading the f l ight manuals, but i t  is a “seat-of- the-pants” interaction unti l  f lying 

becomes intuit ive. 

Therefore,  a toolk it  for professional judgment would look as fol lows: 

(a) Knowledge base of subject matter (where inadequate, expert opinion surveys 

may be carr ied out); 

(b) Interactive visualisat ion tools that t ransform information into knowledge; and 

(c) Intui t ion (which can come from previous exper ience, or  experience der ived 

f rom exper imenting with (a)  and (b)). 

For the reasons stated above, research and innovation in the f ield of visualisat ion 

( i .e.  for  the development of  techniques and technologies) wi l l  aid in the ef fect ive 

consumpt ion of big data to create value across sectors of the economy.  

Research 
components 

Component 1: This wi l l  involve the development of a visual analys is for big data 

pr ior to exploi t ing i t  for  value creat ion.  The novelty of this  visual data analysis  wi l l  

l ie in i ts abi l i ty to analyse the integrated big data as a search space for mul t i-

objective opt imisat ion (MOP). Such research wil l  provide the abi l i ty to design for 

purpose, virtual search spaces, identi f ied by unique statis t ical propert ies and yet-

to-be-designed visuals.  
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The abil i ty to explore and visual ise search spaces at the init ial  stage of designing 

MOP enables the designer to discover new search space structures, void of  bias,  

wi th increased opportunit ies for discovering new and innovat ive solutions. As the 

search space becomes larger, i t  becomes increasingly important to understand 

what i t  means, before opt imis ing to f ind the opt imal solutions. 

Component 2: Visual  representations must f i t  the under lying solution-data and 

also the complexi ty of the task. Therefore, the abi l i ty to visual ise pre-processed 

mult i-dimensional opt imal solution spaces on a vir tual  real i ty (VR) immersive 

display is a cr i t ical part of ampl ifying understanding of  mult i-dimensional  

solutions. This research would entai l  bui lding a VR system that  would enable 

users to explore solution spaces interact ively using motion-tracking technology.  

The technology al lows for accurate measurement of the locat ion and the 

or ientation of one or several  users as they move and interact in a s imulated 

environment. The key to a sophist icated VR is this  interactivity. 

Theme 4  

Mult i-Agent Systems - The aim here is to integrate societal multi -agent systems (MAS) with 
natural process models within the same interoperable simulation framework, for improving 

disaster response systems. MAS are the de facto models for problems characterised by 
decentralised control  in dynamic environments 

Importance 
to New 
Zealand 

In the last  decade, disaster  preparedness from the threat of  unexpected terror ist  

at tacks,  man made and natural disasters, has seen a huge investment in disaster  

response systems. However, improvements concerning the effectiveness of  

response operations st i l l  remain chal lenging. Improving information management 

dur ing a disaster (through the t imely col lection, analysis, sharing and 

disseminat ion of data to the r ight people) wi l l  enhance the effectiveness of the 

response. To surpass exist ing systems is  a di ff icult  task, because an effect ive 

measure of improvement is notor iously dif f icult to test,  as each disaster  dif fers 

f rom another.  

The benefi t  of MAS is  that  they can simulate dependable pat terns of col lective 

human behaviour in a disaster s ituat ion.  Simulations employed ahead of t ime, 

when there is the opportuni ty for ref lection, are quintessential in improving 

disaster  response. Central to these s imulat ions is the coordination of a number of  

emergency responders wi th dif ferent  priori t ies and preferences.  As such a number 

of  MAS models such as Dri l lSim, DEFACTO, ALADDIN, RoboCup Rescue and 

FireGrid, have been developed in dif ferent  parts of  the world for analys ing 

specif ic aspects of  disaster  events.  

What is s t i l l  lacking is  a f ramework for interoperabil i ty between these models, to 

enable the combining of operations of  al l  parts of  the emergency response 

scenario.  This would help to enhance and test the ef fectiveness of disaster 

response strategies. 

An effective, coordinated and t imely response is  a fundamental necessity in the 

face of  any natural or  man-made disaster,  in order to reduce deaths,  injuries, 

economic losses, social  disruption, and/or contain secondary disasters that may 

exacerbate the scale of the losses. 
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Research 
components 

Component 1: The t ime scales and costs involved in developing MAS models for  

al l  effect ive parts  of disaster  response are extremely high, probably enough to 

prohibi t any research being done in New Zealand. The most ef fect ive way for us 

would be to build upon the successful research and developments already 

explored in disaster response management s tudies and state-of- the-ar t 

technologies elsewhere,  and adapt exist ing MAS models to the New Zealand 

context. 

Component 2: With the models identi f ied through Component 1, develop or adapt 

a software infrastructure designed to expl ici t ly support model l ing representat ions 

that can closely s imulate the chaot ic real i t ies of social  interchange and 

cooperative behaviours.  This sof tware infrastructure wi l l  s t i l l  require an over-

arching s imulat ion interoperabil i ty framework that  wil l  support distr ibuted dynamic 

representation of inter l inked processes. 

Research 
Gaps and 
Opportunities 

Theme 1: Tradit ional l inear think ing wi l l  not solve ‘wicked’ problems, with their  

complexi ty, interconnections and uncertaint ies.  Yet in New Zealand funding is  

st i l l  being provided by both private sector and government for  new at tempts using 

l inear thinking to solving such problems. 

However, what the exist ing s imulat ion models wi l l  be useful for is as bui lding 

blocks for analysing whole systems in a s imulat ion interoperabil i ty framework,  

such as those being researched currently in Europe and the USA.  Not only could 

their work help New Zealand science, but there are good opportunit ies for our 

sc ientists ( in both univers it ies and research insti tutes)  to gain big data exper ience 

by col laborat ing and bui lding on this work, to benefit  both here and elsewhere.   

The current simulation models here are not yet designed to take advantage of big 

data, but col laborative work could get this  process under way. 

As an init ial s tep in get t ing our c it ies to be ‘smart’  New Zealand requires more 

simulation models in emergency response.  Again we should build on overseas 

research with col laborat ive work on disaster response in four inter twined areas: 

•  Damage assessment ( i .e. the magni tude of disaster-related losses being 

identi f ied) ;  

•  Needs assessment ( i .e. ident ifying incidents requir ing response);  

•  Priori t isat ion of response measures ( i .e.  pr iori t is ing a ‘matched-required-

response’  to available resources);  and 

•  Organisational response ( i .e.  decis ion making behind the logist ics of the 

deployment of emergency resources). 

Much of the technology required for al l  this  decis ion making already exists .  

Making i t  interoperable would broaden the scope for intel l igent  and acceptable 

decisions immeasurably.  In New Zealand science there are already a number of 

al l iances between those in dif ferent  insti tut ions working on individual challenges 

in these areas. 

Theme 2: The c lassical EA is applicable to unconstrained optimisation problems. 

However, real wor ld problems are general ly characterised by mult iple object ives 
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that are conf l ic t ing and incommensurable, heavily constrained, and too large for  

reasonable computing resources.  

Thus the c lassical EA is a mixed blessing,  introducing promising of fspring through 

generations, whilst  at the same t ime potential ly violat ing many of these 

constraints.  I t  takes considerable computation t ime to satis fy these demands. The 

conventional wisdom is to inc lude addit ional problem-specif ic knowledge, which 

tends to undermine the metaphor of natural  evolution.   

This is  an opening research area where New Zealand and Uni ted States sc ient ists  

are already work ing together to f ind a generic representation of  the epigenetic 

metaphor that, when combined with the c lassical EA, can mean substantial 

reductions in computat ional  t ime without sacrif ic ing the quali ty of the solutions.  

Management science in New Zealand is st i l l  in i ts infancy. Cri t ical developments 

have occurred in Europe and United States with the development of the most 

widely used MCDM tools such as Promethee and ELECTRE. These assist in the 

ranking of a f inite number of  decis ion alternatives, each of which is described in 

terms of  dif ferent character ist ics (aka at tr ibutes,  decision cr i ter ia,  or object ives),  

which must be taken into account s imultaneously.  However, the Achi l les heel  of 

these tools is that the init ial  f inite al ternat ives are not  opt imal, which 

compromises the outcome of  the MCDM analyses.  An active area of research is 

combining EMO and MCDM. As far  as we know there is no research in this area in 

New Zealand, but again there are f irm collaborat ive work arrangements between 

some New Zealand and Uni ted States scient ists  in deal ing with this  problem.  

Theme 3: Visualisation is a growing area of research,  as companies continue to 

churn out  volumes of transactional data, social  media s ites cont inue to al low 

bi l l ions of people to interact , and scientis ts col lect  more biophysical, economic, 

and social data. Given that every wicked problem is essential ly unique and novel  

there is no “one-s ize-f i ts-al l”  visualisat ion tool , but  rather a vast array of options 

suited to the problem.  

However, when using big data to solve wicked problems, the general i ty comes in 

the fact that we are dealing with mult i -dimensional data. Visual isation labs wi l l  be 

an investment of  the future,  which decis ion-makers wil l  be able to use to interact 

in their virtual problem spaces and solut ion spaces, to make better informed 

decisions. Google now is providing cheaper speci f ications for bui lding such 

visual isation labs. HIT Lab NZ is at the forefront of  this  development,  although 

there is much work to be done in research and development of unique 

visual isation sof tware tools for speci f ic problems. 

Theme 4: With the plethora of MAS models being created overseas for emergency 

response in planning,  training, and real-t ime disaster response, interoperabil i ty 

has become the focus for  research in an environment that  supports dis tr ibuted 

and dynamic representation of inter l inked processes. New Zealand has sk i l ls  in 

MAS models that  seem to have lain dormant in the social sciences disc ipl ine. 

These ski l ls need to be drawn into the applications arena for  solving complex 

problems and bui ld on already exis t ing overseas MAS models.  

In addi t ion, wireless sensor data,  satel l i te imagery and weather,  information f rom 
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mobi le devices such as mobi le GIS (for updating spatial data) and text  messages 

( for geo-location and semant ic annotat ion) have now become part of big data 

used in disaster response si tuat ions,  adding to the qual i ty of information, and 

ul t imately effect iveness in response t ime. However, a seamless l ink of al l  of the 

above is  st i l l  elus ive, and New Zealand sc ient ists wil l  need to partner with 

overseas sc ient ists in developing these speci f ic interoperabil i ty frameworks.  

Revolutionary advances in disaster response systems have seen an 

unprecedented development in MAS. MAS have been advocated as the most 

appropriate means of f inding solut ions to a speci f ic domain of real-world problems 

through their  abi l i ty to incorporate human behavioural aspects. They encapsulate 

a number of  “agents”,  each with their own aims, object ives,  and resources; where 

an agent is a sof tware program that  can act f lexibly to achieve some global 

objective(s)  in coordination with other agents. An agent is  characterised by 

autonomy, reactivity, proact ivi ty and an abil i ty to negot iate with other agents. 

These agents coordinate to reconci le their  constraints and preferences, in order 

to maximise some global objectives, within a dynamic and uncertain environment. 

Comments Theme 1: There are current ly negotiat ions taking place between Scion, BEACON 

Centre (Bio/Computat ional Evolut ion in Act ion CONsortium, Michigan State 

Universi ty) and the internat ional  organizat ion Living PlanIT, to use Living PlanIT’s 

Urban Operat ing System (Urban OS™) as a research plat form for ‘smart farms’ 

and emergency response. Urban OS™ is a software platform designed to 

accelerate the development and deployment of urban technology and “connected 

devices”.  I t  is  simi lar in concept to iOS or the Android operat ing systems for 

smartphones and/or tablets,  in which Apps are writ ten by developers for  

subsequent user download and use;  named “PlaceApps” for  the Urban OS™ 

ecosystem. The premise of this  bold innovation is a smart  infrastructure with 

cloud-enabled sensors and actuators, which can be accessed by urban systems 

and other connected devices.  

I t  would be a wise move for  New Zealand science research to bui ld upon the 

successful  research and developments already explored in management studies 

and state-of- the-ar t technologies developed both here and by others working in 

this area. I t  is important to note that Living PlanIT was selected as one of  the 

World Economic Forum’s Technology Pioneers of 2012. 

We would then have produced a system which would not  only hugely benefit  

planning for  land use management, emergency management and many other 

spheres, including c l imate change adaptation within New Zealand, but would be 

exportable to many other countr ies which are crying out  for  a system l ike this. 

Theme 2: Planners and systems which continue to isolate the three levels 

(s trategic,  tactical  and operational),  and then at tempt to marry them with 

regulat ions,  are losing the opportuni ty to al low themselves to work with mult iple 

opt ions,  and to deny those who have to work with their decisions a chance to 

make choices on how they wi l l  comply. 

New Zealand has already part ial ly embraced the concept of  ‘ t r iple bot tom l ine’ , 

( involving economic, environmental and social elements) in i ts Resource 

Management Act.   These elements already underpin much of today’s planning, 
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and wil l  increase in importance as other issues arise. 

A planning system which instead uses technology to al low for evolut ionary mult i-

objective opt imisat ion provides the abi l i ty to consider both a long l ist of objectives 

for any problem, and also to consider a huge range of cr i teria during the decis ion 

making process.  Such systems are far more l ikely to meet with overal l  support 

f rom those who wi l l  be af fected by them, and can also be used to consider ( in the 

case of land use planning) large areas,  such as catchment by catchment,  rather 

than farm by farm. 

Theme 3: Decis ion makers at both ends of the spectrum (author it ies and those 

who wil l  be affected by their decisions) f ind i t  dif f icul t to ful ly comprehend the 

mult iple outcomes of complex decisions.  Being able to see these outcomes as 

visual isations, both of immediate and long-term changes, adds a whole other level  

to their competency. 

The signi f icance of  this capabi l i ty for preparing simulat ions for emergency 

management, cl imate change adaptation and land use planning is  huge. For 

emergency management,  being able to visually recreate disaster  events and then 

consider better potential responses, could not only save l ives, plan resources, but  

also ut i l ise available resources more effectively as and when required. 

The implications for cl imate change adaptat ion are just  as great,  al lowing 

simulations to inc lude al l  aspects of change, and the ant icipated t iming of each 

change. 

In land use,  this capabil i ty would not only al low regional  councils  to ful ly 

investigate the implications of their  decis ions,  but  would also al low landowners to 

make individual  decis ions on land use, while st i l l  complying wi th overal l  rul ings. 

Theme 4: Note also that  emergency response is  compl icated by Black Swan 

events ( i .e.  the unexpected or hard-to-predict events that  have s igni f icant 

consequences),  and carry the hal lmark of a wicked problem. Due to complex 

interdependencies, the ef for t required to solve one aspect of  a wicked problem 

may reveal or create another.  

Wicked problems tend to defy resolut ion because of  enormous dependencies,  

uncertaint ies, c irculari t ies, and conf l ic ts between stakeholders implicated in any 

ef fort  to f ind a solut ion, and therefore require t imely adapt ive responses to the 

si tuat ional  changes. Therefore, helping decision and pol icy makers tackle wicked 

problems, yoked wi th Black Swan events, wi l l  stretch the bounds of  science to the 

l imit ,  in recognit ion of  the complexi ty and uncertainty over long-t ime hor izons,  

combined with the need for  short-term management intervent ions.   

 
 
 

Entry ID 433 

Resilience To Hazards / Coping With Natural Disasters  

Summary This chal lenges proposes a research programme into the resi l ience of a wide 

range of  technological infrastructure, including electr ic i ty and communication, 

dur ing and af ter natural disasters  
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Theme 1 

Technological Infrastructure As An Economic Weak-Point 

Importance 
to New 
Zealand 

Economic and personal  wel l-being is dependent upon technological infrastructure,  

at  levels as basic as the provision of electr ici ty and communicat ion.   Such 

systems are both highly sensit ive to natural hazards and vital for coping during 

disasters  

People’s f irst views of  Natural Hazards are inevitably dominated by earthquakes,  

tsunami and volcanic eruptions.  However,  the possible hazards are much broader 

than this, and include hazards which affect peoples’  wel lbeing by damaging core 

economic infrastructure (wi thout necessar i ly col lapsing buildings or br idges).  An 

addi t ional vital factor is the resi l ience of the technological inf rastructure used to 

cope during and after a natural disaster,  whether i t  is through communicat ion, 

sensing,  or provis ion of  electr ic i ty.   

Research 
components 

A combination of  fundamental sc ience and applied engineering is  required to 

understand the threats to our technological infrastructure,  develop a more 

res i l ient system, and ensure we can apply these tools whenever needed. 

For example,  understanding how external natural dr ivers from the Sun can impact 

and disrupt space and ground based technology is  an important issue — as i t  can 

damage electr ical infrastructure/power dis tr ibution, communicat ions systems and 

Earth-orbit ing satel l i tes; the same geomagnet ic storms which lead to auroral 

displays, have also caused damage to South Island transformers and stressed the 

Transpower network, and such recurring natural events need sc ient i f ic  

consideration alongside terrestr ial natural hazards the public are more famil iar 

wi th.  

Comments This is  an important  Chal lenge facing al l  of New Zealand.  Although the Universi ty 

of  Otago has highly ski l led expert ise wi thin geology, surveying and geography 

that is of  immediate relevance to hazards such as earthquakes and volcanic 

eruptions, these Themes wi l l  be more comprehensively framed up by other 

providers.  Otago has therefore restr icted i ts  submission to prof i le one key, but 

over looked dimension — that  of  the resi l ience of New Zealand’s technological 

infrastructure. 

 
 
 

Entry ID 445 

Communities resilient to biotic and abiotic hazards 

Summary This chal lenge proposes that  research into improving our bui l t  and local natural 

environment wil l  lead to greater resi l ience to natural  and man-made hazards, 

higher product ivity (human and resource),  stronger social outcomes (e.g.  heal th)  

wi th spi l l -over benefi ts in new exportable products. Research is  needed to 

develop tools to predict geological hazards, forecast the impact of  cl imate 

change, develop 'new bui ld solut ions'  which deliver af fordable, healthy homes 

wi th low environmental  footprints, and the develop new manufactur ing solutions 
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for bespoke bui ldings but  that  capture the opportuni t ies of mass manufacturing – 

including the abi l i ty to del iver  resources (such as water  and energy) to smal l 

communit ies.   

Importance 
to New 
Zealand 

The New Zealand environment is subject  to geological  dis turbances, and extreme 

cl imatic  events which are increasing due to cl imate change, f ire and exposure to 

biological pests and diseases which threaten our primary industr ies - the base of  

our economy. In addit ion New Zealand houses are typical ly high cost  (compared 

to OECD standards) and below WHO guidel ines for heal th.  Recent events 

(earthquakes and weather-t ightness) demonstrate that  New Zealand needs a 

rethink in i ts  bui ld design solutions across the value chain and that  such a rethink 

must take into account both the immediate natural environment of such bui ldings 

and the communit ies in which they operate. 

New Zealand’s ‘wicked’ combination of high environmental r isk (geological,  

cl imate,  f ire and biotic)  and scattered resource base (our farms, forests  

manufacturing industr ies ,  energy and water)  is  a high r isk environment  upon 

which to bui ld a robust  production base and sustain communit ies that are at the 

heart of our  nat ion’s product ion. 

Should we address this,  then the successful outcomes wil l  inc lude: 

•  Increased human productivi ty due to health and social  improvement and more 
res i l ient communit ies. NZ current ly has a low human productivity level 
compared to OECD indicators. 

•  Strengthened social outcomes 

•  Improved security of our nat ional  production base to sustain product ivi ty 
across our nat ion in the communit ies that underpin our biological industr ies. 

•  New product opportunit ies: New Zealand solut ions (bui lding, IT based 
products and dis tr ibuted systems) wi l l  lead to new export industr ies to meet 
global needs for affordable,  low environmental impact and res i l ient bui ldings,  
predict ive tools and capabil i t ies to support our communit ies. 

Theme 1 

Readiness – forecasting hazards 

Research 
components 

Forecasting hazards, including r isk pathways:  

•  Geological  - tools  to predict  hazards  

•  Cl imate change(to al low for  intervent ions to reduce the impact,  and 
accommodate and mit igate those changes);   

•  Fi re -  tools to predict potent ial  f i re burden (rural  and structural); 

•  Biological agents 

Theme 2 

Reduction of the impact of  hazards (including mitigation) 

Research 
components 

Reduce impacts of hazards:  cl imate change; geological events; f ire (rural and 

urban); biological agents; disease forecasting (r isk pathways); land burden; 

waterways 
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Theme 3 

Resilience 

Research 
components 

Future systems: 

•  Resi l ient Communit ies (urban design to create best  interact ions between the 
bui l t  environment and the natural  environment to promote community well-
being and increased human product ivi ty) 

•  Resi l ient bui ldings and infrastructure (bui ld systems that  are affordable, 
minimise environmental impact and enhance the health and product ivi ty of  
their inhabitants) 

•  Natural environment res i l ience (a sustainably-productive environment  - cross 
over to land/water/manufacturing) 

•  Community preparedness and resi l ience to f i re; and use of f ire in rural 
sett ings as an al ternat ive to chemical  control for pest management. 

Theme 4 

Value creation 

Research 
components 

New manufactured outcomes: 

•  New build solut ions – new systems and processes based on New Zealand 
resources that  del iver affordable,  heal thy homes with a low environmental 
footpr int. 

•  The new bui ld value chain – development of new manufactur ing solutions that 
del iver  bespoke buildings but  capture the opportuni t ies of mass manufacturing 
– including the abil i ty to del iver  resources (such as water and energy) to 
smal l communit ies 

•  Exportable bui lding systems to support  internat ional aspirat ions for 
sustainable and resi l ient shel ters 

•  ICT tools for  forecast ing, hazard mit igat ion and visualisation and modell ing 

•  Distr ibuted manufactur ing systems to sustain local value creation 

Research 
Gaps and 
Opportunities 

Currently there is  act ivity in most of  the above but l i t t le cross interact ion.  

Proactive research in new bui ld solut ions,  and its considerat ion as part  of  a wider 

value chain including i ts interact ion wi th people and their behaviour, is  barely 

touched on, or  not undertaken, in New Zealand at  al l .  Important underpinning 

competencies are not obvious in the above inc luding complex analysis,  data 

mining, and human factors. 

 
 
 

Entry ID 463 

Increased Resilience to Natural Hazards. Goal: To increase New Zealand’s 
economic and social resilience to natural hazards, by quantifying the risk to 

production, infrastructure and community activities, based on accelerating the 
understanding of hazard processes, impacts and mitigation options  

Summary The goal is to increase resi l ience to natural hazards.  Themes include 

understanding why natural hazard events occur where they do, their  frequency 
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and magnitude, in order to mit igate their  impacts on urban areas and rural  

economy and improve hazard event forecasting, us ing sound engineer ing 

pr inciples to improve damage control for new buildings/ infrastructure and 

establish mit igat ion and strengthening provisions for  exis t ing bui l t  environment, 

understanding social factors that determine how individuals, communit ies and 

organisat ions interpret  r isk and incorporate r isk in decision making,  developing 

r isk models of  various possible natural hazard impact scenar ios based on a 

nat ional  dataset of res i l ience of communit ies and buildings.  

Theme 1 

Developing quantitative frequency-magnitude and forecast models of natural  hazard events 

Importance 
to New 
Zealand 

Natural hazard events pose the most l ikely destructive impacts on New Zealand, 

in terms of casualt ies,  infrastructure destroyed and social well-being diminished 

(http: //www.dpmc.govt.nz/node/930, page 22). We are vulnerable to a range of 

hazards, from relat ively frequent f looding, to infrequent large earthquake events.   

To mit igate these impacts ( i .e. , reduce the social and economic cost to the 

country)  i t  is  necessary to understand why extreme wind, snow, hail ,  r iver f loods,  

coastal erosion and storm surge, volcanoes, earthquakes, landsl ides, and tsunami 

occur where they do, at what frequency,  in what magni tude range, and how they 

impact urban areas and the rural  economy. From the fundamental understanding 

of  individual hazard processes, we can make quantitat ive estimates of  each 

hazard and associated cascade effects (a “mul t i-hazards” approach) using 

probabil ist ic model l ing methods for  individual, and integrated peri ls. These 

models provide the hazard component of the r isk equat ion.   

A key element to reduce impacts is  the abil i ty to forecast hazard events when 

these are l ikely to exceed current mit igation. This is  part icularly appl icable to 

weather, f lood and coastal s torm surge hazards, where more accurate forecasts,  

especial ly of f looding, wi l l  both provide advanced warning and model, in real t ime, 

the impacts, and guide emergency response. With improved understanding of  the 

dr iving forces of  geological  hazards, t ime varying forecasts of when these peri ls 

may str ike is  becoming a real i ty. Forecasting weather-related hazards is further 

advanced than for  many of the geological processes al though good progress is 

being made in forecast ing earthquake aftershocks and volcanic eruptions.  

Research 
components 

Key research quest ions for natural hazards quantif icat ion in New Zealand include: 

•  What are the key processes driving weather-related hazards (storms, f loods, 

coastal,  mari t ime, drought, snow/avalanche/hail ,  landsl ides) , what are the ful l  

range of  magnitude and frequency character ist ics in di f ferent areas,  and how can 

we develop improved predict ive models 

•  How can we improve f lood forecast accuracy and forecasts of inundat ion depth 

in advance of and dur ing f lood events? 

•  How can we bet ter s imulate storm surge and coastal  erosion/accretion in the 

near-shore and foreshore, and the evolut ion of coastal  margins?  

•  What is the average and maximum size, and t imescale typical  of dif ferent  types 

of  volcanism? What monitor ing tools are most useful at  di f ferent types of  
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volcanoes,  and how can model l ing of  magma genesis and volcano plumbing 

systems inform forecast ing?  

•  Can we determine the thresholds for landsl iding related to earthquake and 

rainfal l  tr iggers,  and what controls  the variat ion in occurrence and size of  

landslides through t ime?  

•  Do undersea landsl ides and volcanoes contr ibute signi f icantly to tsunami 

hazard? Are debris and pol lutants caught up in tsunami inundation an under-

appreciated component of  tsunami hazard? How effect ive are typical natural  

coastal landscapes at  buffer ing tsunami attack?  

•  Can we combine past and current records and effects of  earthquakes 

( instrumental catalogue, historical accounts,  act ive faul ts s tudies, GPS),  to more 

accurately forecast  future events? Can Canterbury and other data inform the 

relat ive importance of earthquake source characterist ics,  the travel path ef fects,  

and the inf luence of near-surface soi l  propert ies, on earthquake damage? 

Theme 2 

Determining building and infrastructure performance that provides resil ience at acceptable 
levels of risk  

Importance 
to New 
Zealand 

Enhancing the res i l ience of  our communit ies to the effects of natural  hazard 

events, and thus reducing the social and economic cost, involves appl icat ion of 

sound engineering principles to address both building col lapse and damage 

control  and the preservat ion of key l i fel ines in order for  them to remain 

operational.  Engineer ing research wi l l  provide a performance-based framework 

wi thin which both l i fe safety and operational funct ional i ty are achieved in a cost-

ef fect ive manner. When implemented,  community impacts exper ienced during an 

event wi l l  remain wi thin tolerable l imi ts and people wil l ,  in the main, be able to 

continue l iv ing within their homes. Crit ical  services,  al though they can be 

expected to be disrupted,  wi l l  be restored,  within acceptable t imeframes to avoid 

lengthy societal disruption wi th consequent economic impact. 

A performance-based framework wil l  be used to design for damage control to both 

new buildings (and infrastructure) and to establish mit igat ion and strengthening 

(retrofi t )  provisions for our exist ing buil t  environment,  inc luding bui ldings, br idges, 

dams, water  supply and waste networks, and energy and communicat ion 

networks. 

Research 
components 

Research quest ions for resi l ient engineer ing and infrastructure research include: 

•  How can we develop a sui table, probabil ist ic, performance-based engineering 

f ramework that wi l l  ensure exis t ing and future bui ldings and infrastructure meet 

target performance levels so as to enable rapid and cost-ef fect ive restoration of  

ful ly functioning communit ies fol lowing a natural  hazard event? 

•  How can we determine how buildings can be economically designed, bui l t  and/or 

retrof i t ted so as to match the societal performance expectations, both during and 

fol lowing, a natural hazard event? 

•  How can we create methods to design,  bui ld and/or upgrade cri t ical  

infrastructure and l i fel ines systems so as to maintain their l i fe support funct ion 
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fol lowing a natural hazard event, being cognisant of  the high level  of  

interdependency between such networks? 

•  How can alternate approaches to performance based design be used to evaluate 

the current bui lding and infrastructure stock and retrof i t  options to determine 

ef fect ive r isk treatment against expected future occurrence of extreme winds, 

tornadoes,  f lood, earthquakes, tsunami, and volcanic ash? 

Theme 3 

Social factors that determine resil ience 

Importance 
to New 
Zealand 

Developing a ful ler  understanding of  the way individuals, communit ies, and 

organisat ions operate within complex natural  and social  systems is necessary to 

best prepare for and respond to the adverse impacts of  future natural hazard 

events.  Understanding how r isks are interpreted and how these interpretations 

inform decision-making and actions is  an important component in developing the 

knowledge base in this  area,  and underpins current research in societal  

res i l ience.  Decision-making,  part icularly under condi t ions of  uncertainty, can no 

longer be adequately accounted for us ing t radi t ional models of ‘rat ional choice’. 

Instead, at tention needs to be paid to how r isk interpretations are shaped by 

individual and col lect ive exper ience, values, cultural bel iefs and interpersonal and 

societal dynamics. 

 

Resi l ience is  a function of  both hard engineering (Theme 2 above) and human 

interaction within that environment. This research wil l  provide an understanding of 

the character ist ics of  a well  prepared, adaptive and therefore resi l ient society.  

Appl icat ion of this evidence based informat ion wi l l  enable solutions that al ign with 

the social factors that increase community resi l ience.    

Research 
components 

Key research quest ions for understanding societal resi l ience inc lude: 

•  What societal factors and strategies enable strong communit ies that are resi l ient  

to the impacts of natural hazards? 

•  What factors contr ibute to cascading fai lure across societal sectors,  networks 

and groups and how can these be mit igated? 

•  What is the vulnerabi l i ty of  the economy to natural hazards and how do factors 

such as the economic structure,  stage of development, prevalent economic 

condit ions and the policy environment play a role in that  vulnerabi l i ty? 

•  What trends and emerging issues in our society inf luence vulnerabi l i ty and 

res i l ience to natural  hazards? 

•  What evidence-based strategies for improving res i l ience are most l ikely to be 

adopted in governance, planning ( including land use), pol icy,  organisat ional , 

economic and legis lat ive frameworks? 

•  What pol icy and procedure opportunit ies exist that  wi l l  afford integral 

understanding, application,  management and ut i l isation of disaster r isk reduction 

sc ience wi thin planning,  r isk and adaptive management processes? 

•  What improved communicat ion methods and tools wil l  faci l i tate the transfer  of 
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hazard and r isk knowledge to stakeholders? 

•  How ef fect ive are emergency management procedures and cris is management 

practices for  opt imising societal  response to warnings and hazard events? 

•  What are the steps by which society transit ions, recovers and adapts (and how 

can these be enhanced) after the disrupt ion caused by natural hazard events?  

Theme 4 

Risk models of natural  hazard impacts 

Importance 
to New 
Zealand 

The physical, social  and economic impacts of  natural hazard events are 

acceptable only when they remain wi thin tolerable l imits. Thus, important  products 

of  r isk model l ing research are sui tes of al ternate scenar ios informing, in a socio-

economic context ,  def init ions of acceptable and tolerable. No such basis for r isk 

management in New Zealand is current ly available.  Aspects of impacts that must 

be modelled inc lude physical damage, direct and in-di rect  losses, casualt ies, 

t ransport, business disruption ( including the pr imary sector)  and social  disruption.  

Comparing r isk posed by di fferent natural hazards in a consistent way that 

incorporates a range of potential impacts and consequences provides the 

quant itat ive basis for  select ing mit igation options and response actions to improve 

res i l ience.   

A nationally consistent  dataset of  exposure and related vulnerabil i ty of the buil t  

environment and social  character ist ics of  communit ies,  coupled wi th probabil ist ic 

and scenar io based hazard s imulat ions that  inc lude cascading hazard impacts and 

inter-dependencies, enables proper comparison between (equal ly l ikely) hazard 

events. Using an enhanced RiskScape tool  (see gaps and opportuni t ies) 

quant itat ive models can inform options to: a)  help to pr iori t ise investments in 

specif ic measures that  reduce the r isk (e.g., earthquake strengthening of  

bui ldings, upgrading stop-banks); b) identi fy appropriate land-development 

planning that  is  truly cognisant of  the level of  natural hazard r isk;  c)  del iver 

natural  hazard r isk models to the insurance industry to reduce premium for 

uncertainty and provide an improved technical basis for  underwr it ing, and; d)  

prepare effect ive emergency management response plans and regular exercis ing 

using realis t ic  r isk scenar ios.  

Research 
components 

Key questions for quantifying natural hazard r isk include: 

•  Which natural hazards pose the greatest r isk to our communit ies i)  on an annual  

basis, i i )  on a moderately long term basis (5-10% probabi l i ty over 50 years)?  

What gaps in individual hazard knowledge need to be addressed to enable their 

intensi ty to be modelled for  single s ites,  ci t ies,  or  nationally? 

•  How can we inc lude consequent ial hazard ef fects (e.g. f ire fol lowing earthquake, 

debr is laden f lood f lows, earthquake- induced ground deformation, c l imate change 

dr iving changed weather hazards) in probabil ist ic impact models? 

•  How best  to incorporate the cost of social  and economic disruption into loss 

models? 

•  How can supply chain disruption be incorporated into impact models? 
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•  How can we modify our exis t ing community models to ref lect  the society of  

tomorrow (e.g. al lowances for green-f ield growth,  urban densi f icat ion,  new 

bui lding technologies and changing societal expectations)? 

•  Can we model the impact of future events by consideration and adjustment of 

past ones ( i .e. what is  needed to incorporate variat ions in t ime and space)? 

•  How can indirect consequences of  hazard events be antic ipated and included 

wi thin loss models? 

•  How can uncertainty in loss models be quant if ied and expressed most robustly, 

and represented in alternate mit igation opt ions (perhaps incorporat ing weighted 

decision tree opt ions)? 

•  What are the most appropr iate formats for  natural hazard r isk impact models so 

as to ensure most ef fective uti l isation by research users? 

Comments Applying natural hazard research to demonstrate and promote Nat ional  Risk 

Management action  

Natural hazards research in New Zealand is better  integrated fol lowing the 

formation in 2009 of  the Natural  Hazards Research Platform. However,  the 

Canterbury earthquakes exposed the need for al l  aspects of  r isk management to 

be better integrated. Recent engagement with re- insurers – who together cover 

two-thi rds of  the insured losses in Canterbury -  has revealed a thi rst to 

understand what New Zealand is doing across al l  stages of r isk management: 

identi f ication,  assessment, mi t igation, adaptation. Giving industry conf idence in 

our approach to national natural  hazard r isk management is cri t ical  for  New 

Zealand's economic resi l ience.    

We propose to (1)  accelerate development of the RiskScape modell ing tool,  to 

complete i ts application across al l  s tages of r isk management, and (2)  form a 

focused team to meet New Zealand’s r isk management knowledge transfer  needs 

internally and external ly.  Interested part ies include: 

•  Central government agencies, including MBIE, Treasury & MCDEM. 

•  Al l  regional  & dis tr ict councils. 

•  EQC. 

•  New Zealand Transport Authori ty. 

•  Insurers,  reinsurers, and their technical advisors. 

•  Business, including banking,  construct ion, and f inance.  

New Zealand can become a world leader in the emerging reinsurer- led disc ipl ine 

of  National Risk Management. Modest investment ($3M p.a.)  for  improved and 

communicated hazard r isk impact models has the immediate potential,  in just  the 

insurance sector , of signif icantly reducing New Zealand’s c.  $400 mi l l ion annual 

reinsurance spend on earthquake cover, and reducing the l ikes of the $30 bi l l ion 

insured losses resul t ing from the Canterbury earthquake sequence. Ful ler 

res i l ience benefi ts across al l  aspects of New Zealand society and economy wi l l  

f low. 

Addi t ional Comments: 

The research proposed is  wel l  al igned with the National  Science Chal lenge 
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concept s ince: 

•  This is  a Nat ional  Challenge that  is  directly addressable through addit ional  

sc ience. New Zealand has a well-documented hazard history and the Chr istchurch 

earthquakes have highl ighted gaps in our knowledge and tools that require 

init iat ives beyond business as usual. 

•  There are national scale benef its . Long term resi l ience of communit ies and 

infrastructure depend on quant ifying impacts to inform r isk reduct ion, speed 

recovery fol lowing events,  and provide a sound basis for insurance. 

•  The Natural  Hazards Platform is  of national scale -  i t  currently inc ludes or 

contracts the majori ty of hazard research teams in New Zealand, complemented 

by internat ional l inks to best  practise. 

•  The Platform is  already formed, working and col laborating, has shown how 

responsive i t  can be fol lowing the Chris tchurch earthquakes, and can start  and 

del iver  new work quick ly. 

 
 
 

Entry ID 466 

Safe, Healthy and Resilient Communities  

Summary The goal is to bui ld safe,  heal thy and res i l ient communit ies with a research 

programme focusing on what makes c it ies strong and res i l ient to future shocks, 

and ways to fur ther develop a strong sense of  community 

 
 
 

Entry ID 482 

Infrastructure, hazards and us 

Summary The goal is to improve the development of infrastructure in New Zealand. Themes 

include investigat ing what infrastructure is needed to create heal thy and 

productive communit ies in the future (e.g.  housing, bui lding, transport, water 

systems), developing an evidence based process for decision making regarding 

economic management infrastructure, developing a model  to evaluate the social 

and economic trade-offs  of infrastructure developments, identi fying and 

developing models to quant ify the effects on infrastructure of future hazards in 

New Zealand 

Theme 1 

How do we understand current and future infrastructure needs and resources  

Importance 
to New 
Zealand 

Establish a dynamic matr ix of infrastructure type against current needs over 

var ious t imeframes (10,  20,  50 100 years) and against  the resources required, 

and use as a baseline to measure current state and future progress 

Research 
components 

10.1.1 Ident ifying needs for  heal thy and productive communit ies.  Focus on 

housing and bui ldings inc luding af fordabil i ty issues,  heal thy houses,  r isks (eg 

leaky buildings),  schools, pr isons,  hospi tals , her itage and social infrastructure 

10.1.2 Ident ifying infrastructure needs for heal thy and product ive communit ies. A 
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focus on l i fel ines ( transport  inc luding roads, water , air  travel and aggregates),  

and impact on the economy and communications ( including ICT), electr ic i ty 

distr ibution, water,  waste water systems etc.) 

Theme 2 

Evidence-based decision making for economic management of  infrastructure 

Importance 
to New 
Zealand 

Establish a robust,  documented decision-making process for  making infrastructure 

economic management decisions and use as a baseline to measure current  state 

and future progress 

Research 
components 

10.2.1 Conducting robust whole-l i fe value analyses ( including future generat ion 

analysis , l i fecycle analysis)  of core national infrastructure and model possible 

impacts of  di f ferent development options 

10.2.2 Developing improvements to socio-economic decision-making for future 

infrastructure developments 

Theme 3 

Developing and managing the opportunities,  and economic and social  trade-offs 

Importance 
to New 
Zealand 

Establish a usable integrated management model  incorporat ing infrastructure 

systems against economic and social t rade-of fs and use as the basis for 

evaluat ing future infrastructure developments 

Research 
components 

10.3.1 Modell ing of  impacts of infrastructure changes over t ime 

10.3.2 Ident ifying society acceptance of t rade-offs taking a mult i -stakeholder 

approach 

Theme 4 

Understanding New Zealand’s current and future hazards, their risks and impacts 

Importance 
to New 
Zealand 

Establish a dynamic matr ix of hazard type against r isks and impacts over var ious 

t imeframes (10, 20, 50 100 , 1000 years)  and use as a basel ine for measur ing 

current state and future progress 

Research 
components 

10.4.1 Ident ifying current and future hazards, including cl imate change, 

pandemics, geological,  weather, f lood, coastal  and f ire hazards affecting New 

Zealand society, inc luding those that affect  the bui l t  environment and their  

support ing infrastructure 

10.4.2 Developing measuring tools and predict ive models to identify the degree to 

which di fferent hazards can impact on society 

10.4.3 Understanding the performance of community resi l ience, organisat ional  

res i l ience,  bui ldings and infrastructure resi l ience. 

Research 
Gaps and 
Opportunities 

New Zealand has a large land and sea mass relat ive to i ts population and is 

subject to a wide range of common and potent ial ly catastrophic natural  and other 

hazards. Providing physical  infrastructure that meets society’s expectat ions and 

supports resi l ience to hazards and other catastrophic events f rom such a small  

population base is thus economically chal lenging. Designing infrastructure that  

meets New Zealand’s future needs is cr i t ical to our future prosperi ty and 

wel lbeing. 
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Entry ID 485 

Fire, a natural hazard: resilience and prosperity.   

Summary The goal is to increase resi l ience to, and effective use of,  f i re hazards. Use 

natural  hazard benef its to aid recovery by progressing science and technology for  

community and environmental resi l ience.   Herein f ire is a proxy for  al l  natural 

hazards; i t  is a devastating force and a benef icial management tool 

Themes include advancing r isk assessment systems for  wildf ire and expanding 

knowledge of  impacts of  f i re on New Zealand’s ecosystems, enhancing resi l ience 

and adapt ive capacity of New Zealand communit ies to rural  f ire,  e.g.  researching 

Māori  views of f ire hazards,  investigating the human dimension of hazards as land 

management tools to enhance use of f ire as a viable tool for agriculture, forestry 

and pest management, developing novel  technologies for enhanced hazard 

awareness and accessing hazard benefits , e.g. s ituational awareness of 

developing f i res in the landscape and creat ion of  advanced f ire suppression 

technologies, future-proofing f ire hazard management for  changing cl imate,  land 

use and human dimensions 

Importance 
to New 
Zealand 

Use natural hazard benefits to aid recovery by progressing sc ience and 

technology for  community and environmental  resi l ience.  Herein f ire is a proxy for  

al l  natural  hazards; i t  is a devastat ing force and a benef icial management tool. 

Theme 1:  Advance devastating force r isk assessment 

Advance r isk assessment systems through improved understanding of destructive hazards.  
Integrate wildf ire r isk with other hazard assessment tools and through science, expand our 

knowledge of the impacts of f ire on New Zealand’s productive and natural ecosystems. 

Importance 
to New 
Zealand 

Despi te considerable research on describing New Zealand’s f i re cl imate severi ty,  

and avai labi l i ty of some stat ist ics on the occurrence of  rural f ires, the r isk f rom 

wi ldf i res in New Zealand is s t i l l  poorly understood.  Wi ldf ire r isk is a combination 

of  many complex factors,  inc luding weather/cl imate, fuels, terrain, igni t ion 

sources and values-at- r isk.  With >98% of rural  f i res in New Zealand resul t ing from 

human-causes, social  factors such as population demographics and land use are 

also especial ly important .  Development of  exis t ing f i re r isk assessment systems 

in New Zealand over the past decade (such as Wildf ire Threat  Analys is),  whi le 

signif icant ly improving assessment of  wildf ire r isk, are st i l l  highly subjective and 

only poor ly correspond to the joint AS/NZS 31000 r isk management standard 

def ini t ion for  r isk based on the combination of  l ikel ihood and consequence.  There 

is  a need to improve the assessment of  wildf ire r isk in New Zealand and to al ign i t  

to the r isk management s tandard by bringing i t  into the same framework that 

exis ts for other natural hazards.  In addit ion, impacts of  f ire on New Zealand’s 

productive and natural ecosystems are not ful ly appreciated,  and poorly 

quant if ied.  There is also a need for  improved information on direct and indirect  

impacts of  f ires,  both economic and non-economic ( including intangibles),  for  New 

Zealand ecosystems. 

Research 
components 

Component 1: Improve understanding of  r isk:  Bring wi ldf ire r isk into the 

formalised r isk def ini t ion by understanding the l ikel ihood of the hazard occurrence 
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and the consequence of the hazard.   Al ign and integrate wildf i re hazard with other 

natural  hazard r isk systems (e.g., RiskScape).   Develop coupl ing between two or  

more hazards within the r isk assessment system to assist with decision-making 

should hazards occur consecutively.   

Component 2: Improved quant if icat ion: Determine the direct and indirect  impacts 

of  wildf ire in New Zealand.  Total impact of  wildf ire var ies based on region, 

ecosystem, economic base, and source of l ivel ihoods. 

Research 
Gaps and 
Opportunities 

Gaps exist  within current  hazard r isk assessment systems: in the inclusion of 

wi ldf i re r isk,  part icularly using a formal ised descript ion that  al igns wi th the r isk 

management standard (AS/NZS 31000);  in progressing exist ing wildf ire systems 

towards rel iable systems/tools for assessing wildf ire r isk;  and in ful ly 

understanding the direct and indirect  effects (due to wi ldf i re.  

New Zealand can capi tal ise on the opportunity to integrate assessment systems 

for di f ferent natural hazards,  al lowing for a comparison of r isks and identi f ication 

of  cumulat ive effects associated with dif ferent  hazards (e.g. ef fects of drought, 

wind or snow damage on wi ldf ire r isk) .  Further opportunity wil l  ar ise from these 

integrated systems to assess consecut ive natural hazard impacts, which is  

important  as one natural hazard is  often fol lowed by another (e.g.  volcanic 

eruption and landsl ide,  or wi ldf i re and dust  storm).   

The opportunity exis ts to develop improved methods for  quant ifying di rect  and 

indirect ef fects, including economics and less tangible values for New Zealand 

environments. 

Comments Natural Hazards Platform research partners (GNS, NIWA, Opus, Massey,  

Auckland & Canterbury univers it ies),  inc luding RiskScape developers 

Economists (BERL), social hazards researchers 

Theme 2 

Develop science to enhance community resi lience and adaptive capacity to rural fire 

Importance 
to New 
Zealand 

A key focus of  internat ional  natural hazards research dwel ls on human 

vulnerabi l i ty which is  inf luenced by social  characterist ics within the changing 

cl imate,  land use and social  environment.   Least vulnerable communit ies are 

those character ised as resi l ient, or having the abil i ty to learn and adapt in 

response to hazard events.   Worldwide, communit ies have taken steps to increase 

physical  and social  preparedness.  New Zealand rural  communit ies present a 

part icular challenge that warrants a focus on communit ies due to underestimation 

of  wildf ire r isk.  This has led to low levels of preparedness, vulnerable 

communit ies,  and therefore a lack of  community resi l ience to wildf i res.  Research 

into improving community preparedness for  wildf ires wi l l  bring important lessons 

that wi l l  help to enhance res i l ience and increase adapt ive capacity of  communit ies 

for al l  natural hazards. 

The New Zealand Fire Service has identif ied Māor i communit ies as at- r isk groups 

for adaptive capaci ty for the wildf ire r isk (TNS, 2010).  A specif ic study is  

required to understand use of f ire in Māor i rural  communit ies,  how f ire is regarded 

and used as a tool today and Māori percept ions of f ire as a natural hazard/r isk 
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wi thin the context  of the mātauranga theme of  Vis ion Mātauranga.   

In New Zealand, most known wi ldf ires are escapes f rom prescript ion burning.  

Research is  required to determine the human dimension of us ing f ire as a land-

management tool , the view of the role of  f ire to l ivel ihood, and the community role 

in developing f i re for land management appl ications. 

Research 
components 

Component 1: Build on exist ing community f rameworks   Progress research to 

determine strategies that  bui ld on exis t ing community frameworks and networks to 

enhance community resi l ience and adaptive capaci ty to hazards.  This bui lds on 

exis t ing community strength i tself and leads to increased community 

preparedness.  Through exis t ing community frameworks planning strategies can 

be formulated and community preparat ion can occur before hazard events.   

Wildf ire as a hazard can be addressed within the wider natural hazard context  

through development of the wildf ire component,  which wil l  enable communit ies, 

regional  planners and f i re managers to col lectively mit igate against  increasing 

r isk of natural  hazards. 

Component 2: Māor i tradi t ional  and present day v iews of hazards   Research is 

necessary to ful ly understand the views of Māori  communit ies and land owners 

towards natural  hazards, inc luding f i re in the rural landscape.  This includes the 

benef its  of  hazards, such as the use of  f i re as a land management tool for food 

crops, e.g. clearance for kumara beds and understanding Māori  perceptions of f i re 

as a natural  hazard/r isk.  Understanding is  needed to explore changing views of  

f ire and other hazards wi th increasing land-ownership of forest  lands and other 

assets. 

Component 3: Human dimension of  hazards as land management tools   Explore 

the human dimensions of people benefit t ing from natural hazard ( i .e. , crop growth 

af ter a f lood) including those using f i re as a land management tool. 

Research 
Gaps and 
Opportunities 

There is  a large gap on developing general ised community preparedness that  is 

appl icable to al l  natural  hazards due to the natural  tendency for  communit ies to 

focus on the most-recent or  most- l ikely hazard.  For example i t  is  di f f icult  for  most 

temperate c l imate communit ies to view wi ldf ire as a hazard, yet wi ldf ires do occur 

in this c l imatic zone and often they are very destructive.  For example f ires have 

impacted on rural communit ies in recent years in areas such as in the rural-urban 

interface of  West Mel ton,  Nelson and Wel l ington and more rural communit ies near 

Queenstown, Wairoa and the Karikari peninsula, Northland.  

New Zealand can capi tal ise on col laborations with international researchers 

work ing to address this issue in North America and Europe.  Lessons learned from 

those regions of the world can be applied and progressed in New Zealand. 

Comments Col laborations with community led groups and networks within case study areas. 

Partnerships wi th iwi for Māor i focused research. 

Reference:  TNS (2010) Fire knowledge survey. Report prepared for the New 

Zealand Fire Service.  TNS Conversa. 
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Theme 3 

Accessing the benefits of  hazards - enhance the use of f ire as a viable tool for agriculture, 
forestry and pest management 

Importance 
to New 
Zealand 

Hazards are destructive forces that place communit ies in turmoil .   Recovery from 

hazard occurrence is dif f icul t.   Developing science and technology to assist 

communit ies in accessing the benefi ts of hazards ( i .e. shif t ing volcanic ash to 

nutr ient soi l  depleted regions; planting crops at the r ight  t ime after a f lood) wi l l  

aid recovery. 

Fi re, although a hazard when escaped, is  a cost-ef fect ive,  sustainable, land 

management tool  compared to mechanical  or chemical  methods.  Fire is 

considered a more natural process and therefore a green alternat ive to chemical 

control , despite the smoke emissions.  The high number of escapes from land 

clearing burns-turned hazard exempli f ies the need for advancement of 

prescript ion f i re sc ience, accessing the benefits of  f i re in New Zealand environs.   

I t  also exempl if ies the need for application tools that assist with the ‘go/no-go’ 

burn decision process.   

New Zealand prescript ion f i re-sc ience and technology development is  lagging 

behind i ts international partners who use f ire as an economic land management 

tool.   The unique New Zealand environment does not  al low for direct  adopt ion of 

other nation’s prescript ion f ire protocols.   Scienti f ic research is required to:  

understand safe prescr ipt ion windows for al l  regions; determine f i re behaviour and 

smoke transport wi thin these windows; and develop end-user tools to assist  with 

understanding the high-risk ‘no-go’ prescript ion f i re days. 

Historical ly f ire was an important  land-clear ing tool.   However, use of  f i re has 

decreased due to regulation and social concerns leading to loss of ski l l  and 

knowledge.  In the ever-t ightening economic c l imate of  the future, this  is  a loss of  

a valuable cost-ef fective tool .  

Research 
components 

Component 1: Developing benef it  windows   Research is needed to determine the 

windows of opportunity whereby benef it  from the hazard can be accessed.  Fire is 

an effective land management tool when the r isk of escape is  lowered and smoke 

impacts are mit igated.  Prescr ipt ion windows are windows of opportuni ty when a 

burn can safely take place given current  weather and avai lable fuel condit ions.   

These windows define minimums and maximums of var iables important for f ire 

behaviour and smoke transport.  Defining the condit ions of tolerable f ire and 

smoke behaviour within each region of  the country is  necessary to develop 

opt imal prescr ipt ion burning windows.  

Component 2: Quantify hazard-use dangers   Understanding hazard dangers is 

necessary before accessing their benefits .  For f ire,  observation and model 

campaigns are required to evaluate f i re and smoke behaviour in the productive 

and natural ecosystems.  Prescript ion f ires are often low-intensi ty surface fuel  

f ires and global ly l i t t le research has been done for  this  f ire type.   I t  is  di f f icult  to 

predict  the potent ial  escape of a f i re whi le this knowledge gap remains. 

Component 3: Application of  science  A successful hazard benef it  program 
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requires technology and equipment that assists  those accessing the benef it .   For 

prescript ion f i re this is the Rural Fi re Authority, agricul tural and forest owners, 

and others who conduct land management burns.  The scient i f ic results  found 

dur ing development of benef it  windows ( i .e., prescr ipt ion f ire window) and 

quant if icat ion of hazard-use dangers ( i .e.,  f i re and smoke behaviour research 

campaigns) require translat ion into useful appl icat ions,  such as texts that push 

informat ion ( i .e., ‘warning: wind speed has increased’). 

Research 
Gaps and 
Opportunities 

Benef its  exis t af ter most natural  hazards, however accessing those benefi ts in a 

t imely fashion rarely occurs due to lack of science, technology,  and f ramework 

development prior  to the hazard.  In addit ion,  some hazards can be used in 

control lable scenar ios to the gain of the communit ies.   For example some 

agr icul tural  regions use control led f looding to assis t wi th agr icul tural  production 

and in New Zealand, recent recommendat ions for wi lding control  have included 

f ire as part of  the method for  el iminat ion. 

Current research is working to invest igate the r isks and benefi ts of us ing f ire as a 

rural land management tool  in New Zealand.  There is no New Zealand-wide set of  

def ined guidel ines or protocols for prescript ion f i re.  The prescr ipt ion f ire 

sc ienti f ic  gap has been acknowledged through both land management agencies 

and Regional Counci ls.    

There is  a large unknown surrounding the consequences of an escape into nat ive 

New Zealand ecosystems.  Questions that  need addressing are: what is  the 

recovery period?; what is ir revocably damaged?; how does f ire spread in these 

systems?; what type of  smoke is produced?; and others.  Without scienti f ic 

investigation into these areas of research, the exact  r isk of prescript ion f ire for 

locations near nat ive ecosystems cannot be ful ly quant if ied. 

Comments Potential col laborators: 

FOA, DoC, Regional counci ls,  stat ion owners, agricultural land owners 

Theme 4  

Technology for hazard benefits and hazard devastation 

Importance 
to New 
Zealand 

Intel l igence (si tuat ional  awareness) technologies developed for f ire are 

t ransferable to other hazards – earthquake, tsunami, volcano, pandemic,  war.   

The technology for intel l igence gather ing has increased exponent ial ly.  W ith 

excel lent real t ime intel l igence hazards can be identif ied and suppressed or  

conversely control led as a valuable benef it  (e.g.  use of  f ire for weed control in the 

landscape).  New technologies and their integration into common use wil l  be 

essential for the appl icat ion of the four ‘Rs’ of disaster  management – Reduction,  

Readiness, Response and Recovery. 

Rural f ires are emergency events which of ten occur in isolated places far from 

communication infrastructure.  Unchecked, f ires can burn into valuable resources 

(plantation forests, protection forests,  farmland, structures and towns).  Ever 

improving technology provides the opportunity to moni tor f ire suppression 

activi t ies in real  t ime across the landscape and display the activity in virtual 

real i ty. 
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Current understanding of future c l imate and land use changes prognoses f ire as 

an increased r isk on the hazard-scape.  This wi l l  create smoke hazards for urban 

interface or  l i festyle block communit ies.  With excellent  intel l igence and predict ion 

models smoke hazards wi l l  be el iminated while al lowing for the use of  f i re as a 

tool for land management. 

Research 
components 

Component 1:  Define new technologies   Define the type of technologies that  

should be developed or  combined to col lect valuable data from hazards, such as 

f ires.  For f ire this  includes locat ion,  fuel type, f lame s ize,  travel speed, smoke 

chemical composit ion and plume characterist ics.  Determine how the data should 

be presented to f i re managers and others.   

Component 2:  Use exist ing technology   Advances in computer visualisation and 

gaming sof tware can be used to provide geo-referenced intel l igence, for  example 

on a 3D digital interactive sand-table.  This r ich immersive information 

presentat ion can be used to prepare for  or orchestrate the response to a hazard.   

For f i re this would include resource placement,  def ining values at- r isk,  and 

understanding f ire locat ion relat ive to impacted communit ies.  New 4G cel lular  

networks and satel l i te communication wil l  enable data from sensors (e.g.  video, 

gps location,  smoke composit ion, temperature) to be streamed to command 

centres to provide in- f ield intel l igence during ongoing response. 

Research 
Gaps and 
Opportunities 

The technology for f ire suppression has been l i t t le improved over the last 50 

years.  To progress f ire suppression and other hazard response there is  a need to 

develop intel l igent and miniatur ised sensors that assist  with relaying information 

of  ongoing events to command centres.   In addi t ion, teleoperation and robotics 

have not been harnessed for  wildland f ire suppression and intel l igence gathering.  

This is  a c lear gap whereby exist ing enti t ies within New Zealand have the ski l l  

and abil i ty to f i l l .   Successful novel wi ldland f ire suppression tools wil l  be taken 

up by f ire suppression crews around the wor ld. 

Close l inkages exist  between the f ire experts (Scion) and the communications, 

electronics and robotics expert ise in Christchurch.   New Zealand can fur ther 

capital ise on this hub of expert ise and the vast pool of  ski l led students and 

supervis ing sc ientists.   Current establ ished col laborat ions include Scion and Tai t 

Communicat ions and Scion and University of  Canterbury – Computer Science, 

Electr ical Engineer ing,  Mechatronics, Geography, Mechanical  Engineer ing,  

Geospat ial  Research Centre,  NZi3 and Forestry. 

Future-proofing f i re management for  these changes requires advanced sc ient i f ic 

model l ing of f ire behaviour,  smoke t ransport, and f ire-weather interactions.  

Progress towards state-of-the-art  coupled f ire-atmospher ic models wi l l  enhance 

the capabil i t ies of exist ing and under development informat ion tools.  Fire and 

smoke behaviour tools of the future wi l l  progress this coupling as well  as l ink to 

cl imatic  and land use changes. 

Theme 5  

Impact of future changes on hazard management and preparation 

Importance The goal is to future-proof  hazard management for changing c l imate,  land use,  
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to New 
Zealand 

and human dimensions through technological advancement and sc ient i f ic  

understanding of  future hazard occurrence.  New Zealand f ire occurrence is  

closely l inked to cl imate and human changes 

Risk of  hazard impact wil l  increase or  decrease depending on cl imate, populat ion 

dynamics, and land use.   Preparing for  these changes is dif f icul t wi thout 

understanding the l ikel ihood of the type or  frequency of  hazard impact.  The r isk 

posed by rural  f i re in New Zealand is increasing.  Increases in rural and urban 

population interfacing with forest and agriculture lands wil l  place communit ies 

closer to those using f ire as a management tool .  An increase in f ire c l imate 

severity is  also predicted due to c l imate change over the next  several decades.  

The changes in these and other r isk factors have the potential to result  in 

di f ferent types of f ires than previously exper ienced due to natural and human 

caused vegetation shi fts.   Extreme f ire events are l ikely to occur more of ten 

result ing in increased populace exposure to f ire.     

Future-proofing f i re management for  these changes requires advanced sc ient i f ic 

model l ing of f ire behaviour,  smoke t ransport, and f ire-weather interactions.  

Progress towards state-of-the-art  coupled f ire-atmospher ic models wi l l  enhance 

the capabil i t ies of exist ing and under development informat ion tools.  Fire and 

smoke behaviour tools of the future wi l l  progress this coupling as well  as l ink to 

cl imatic  and land use changes. 

Technology can be used to assist  with land management planning for the future 

ecosystems by l ink ing dynamic vegetation progression models to the New Zealand 

Fire Danger Rating System.  This l ink is important  to ful ly understand how f ire 

use, extreme f ire r isk and land management preparedness wil l  change with a 

changing future. 

Research 
components 

Component 1:  Link hazard occurrence to future predict ions   Link current 

understanding of  hazard occurrence to c l imatology,  human dimensions, and other 

predict ions important to that  hazard.  For f ire the l ink between current  f i re 

cl imatology and dynamic vegetation models is needed to determine the interaction 

strength between the two and future f ire r isk. 

Component 2:  Progress models   Progress hazard model l ing such that  the l ink to 

the cl imate,  land use, and population changes is  maximised to give the best  

informat ion. Fire requires fur ther development of f i re and smoke behaviour models 

that are coupled wi th meteorological models so the f ire-atmosphere interact ion 

can be ful ly studied and results translated into the exis t ing f i re danger rat ing 

system. 

Component 3: Future proof    Use scient i f ic results  and advance technology to 

develop a f lexible framework for  disaster management.  This is done through 

development of models and technological t ransfer  methods that are f lexible and 

capable of operation over a large range of hazard scenar ios.    

Research 
Gaps and 
Opportunities 

Opportunit ies exist  to col laborate internationally with USFS and Bushfi re CRC to 

develop the sc ience and technology needed to fulf i l  this theme.   
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