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Fourteen workshops were run involving a wide range of participants from research and 
development (R&D) providers through to R&D end users. Each workshop had a specific theme  
in order to identify a wide range of relevant geospatial R&D priorities and opportunities. 

We have presented the workshop outputs in seven specific topic areas, along with the 12 workshop 
themes. Further detailed information about the material gathered and outcomes of each of  
these workshops has been collated into the sister publication: New Zealand Geospatial Research 
and Development Priorities and Opportunities – Supplementary Information.

Please note that this is not intended to be an exhaustive list of all the potential geospatial R&D 
opportunities in New Zealand.
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Crowd-sourcing

Stakeholders in the sector workshops identified crowd-sourcing 
as a means of collecting and validating new geospatial data 
and information, especially in real time. R&D is required to 
identify cost-effective methods for sourcing and validating new 
geospatial data and information, and to define appropriate 
standards and processes.

RESEARCH AND DEVELOPMENT QUESTIONS

a)  What are the unique characteristics of, and approaches to, 
crowd-sourcing geospatial data?

b)  What is the potential value and impact of crowd-sourced 
geospatial data?

c)  How can crowd-sourced data be made reliable and effective?
d)  What are the suitable protocols, methods and procedures  

for addressing trust/liability/validation issues associated with 
crowd-sourced data?

e)  How can crowd-sourced data from a number of different 
sources be best combined?

Data Intensity 

The required intensity of geospatial data (eg number, 
interoperability, resolution, accuracy of datasets and frequency 
of data collection) varies across New Zealand. For example, 
urban areas may require more geospatial datasets with  
greater accuracy than high country national parks. R&D is 
required to clearly identify and define the criteria for data 
intensity across New Zealand.

RESEARCH AND DEVELOPMENT QUESTIONS

a)  What should the term ‘intensity of geospatial data’ 
incorporate to create end user benefit and value?

b)  What is the ideal ‘intensity of geospatial data’ to guide/
prioritise future geospatial data collection and dissemination 
and to create end user benefit and value?

c)  What is the intensity of existing datasets?

Data Management and Governance

Governance issues relating to geospatial data (eg privacy, 
confidentiality, ownership, discoverability, access and liability) 
are often seen by end users as major barriers to their  
speed of uptake and use. R&D is required to define the 
governance criteria for all key geospatial datasets irrespective  
of whether they are freely available and in the public domain  
or available through commercial providers. 

RESEARCH AND DEVELOPMENT QUESTIONS

a) What is the impact of withholding geospatial data?
b) What is hindering the release of geospatial data and how can 

this be addressed, for example through targeted incentives, 
procedures, policies and/or regulation?

Fundamental Datasets

The work being undertaken to scope, identify, qualify and 
make readily available fundamental geospatial datasets and 
information is critically important to progress the development 
of a national spatial data infrastructure (SDI). To more 
rapidly achieve this goal it was suggested that a hierarchy of 
fundamental datasets may be required to help inform future 
resource allocation. This hierarchy could be based on, for 
example: a) meeting population needs (eg positioning, elevation 
and time); b) meeting the majority of stakeholders’ needs; or 
c) meeting the needs of a smaller, but significant subset of key 
stakeholders. R&D is required to determine the best approach  
to progress the availability of the fundamental datasets.

RESEARCH AND DEVELOPMENT QUESTIONS

a) What potential benefits and value can fundamental and 
non-fundamental datasets, independently and combined, 
generate for New Zealand?

b) What would a hierarchy of fundamental datasets look like  
and how could this best be implemented and positioned  
for maximum benefit and value creation?
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High Value Manufacturing and Services 
(HVMS)

A number of stakeholders expressed the view that how we 
use geospatial information in New Zealand creates opportunities 
to develop unique tools, devices, analytics and systems which 
would have domestic, as well as international, potential. 
Examples included the use of sensors and unmanned aerial 
vehicles (UAVs). Stakeholders thought that these could form 
the basis for a thriving geospatial development sector. R&D 
is required to identify and develop such New Zealand specific 
geospatial opportunities.

RESEARCH AND DEVELOPMENT QUESTIONS

a) What is unique about New Zealand’s geospatial potential, is 
there a gap in the market for new products and services, and 
how can this potential be catalysed by the HVMS sector?

b) What is the potential export value of these unique markets?
c) Which of these products and systems would be competitive  

in international markets?

Interoperability and Standards

There is significant value if geospatial datasets can be 
standardised and made interoperable. However, to achieve 
full interoperability of all datasets would require a significant 
investment. R&D is required to fully understand the potential  
and the constraints of standardisation and interoperability.

RESEARCH AND DEVELOPMENT QUESTIONS

a) How well understood is the value of geospatial information 
and the importance of interoperability and standards  
to realise this value, in particular to end users such as  
policy-makers?

b) What policies, regulations or other incentives are needed  
to accelerate the development of standardised interoperable 
datasets and what is the best implementation approach?

Metadata

The need for metadata that enables end users to determine  
the validity and liability status of individual and combined 
geospatial datasets was frequently raised by stakeholders. 
Specific metadata on the accuracy, cleanliness and consistency 
of geospatial data as well as its currency and ‘fitness-for-
purpose’ were identified as being of value to end users.

RESEARCH AND DEVELOPMENT QUESTIONS

a) What are the standards and processes necessary for 
categorising geospatial datasets and information to provide 
the necessary levels of confidence required by end users?

b) Why are existing metadata standards not being adopted and 
what approaches could be introduced to aid their adoption?

c) What are the characteristics of ‘fit-for-purpose’ metadata 
standards? And are current metadata standards  
fit-for-purpose?
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Workshop themes

Auckland for Today and Tomorrow

Auckland is New Zealand’s largest city with a population of 
approximately 1,500,000 people, which represents over 30% 
of the country’s population. It is in a phase of significant 
urban growth involving major infrastructure development and 
construction projects. Stakeholders identified that geospatial 
information contributed strongly to the benefits of safe and 
secure land, buildings and infrastructure. There are a number 
of geospatial R&D activities that will support and advance 
Auckland’s development.

RESEARCH QUESTIONS

a) What level of natural hazard risk is acceptable to the  
Auckland community?

b) What is the impact of maintaining multiple geolocated  
assets and services?

DEVELOPMENT OPPORTUNITIES

a) A natural hazards database and risk profile of the  
Auckland region.

b) A natural hazards checklist to guide land, building and 
infrastructure decisions to support urban development.

c) Approaches for sharing geospatial information on  
assets and infrastructure and their maintenance schedules.

d) Geospatial models and systems for the local  
infrastructure networks.

e) National standards for geospatial datasets relevant  
to earthquake-prone buildings.

f) Geospatial datasets, information and tools to support 
aquaculture and marine productivity.

Note that although these priorities were identified for the 
Auckland region, they could be replicated and have value  
across all urban centres in New Zealand.

Buildings and Urban Planning 

Eighty-six percent of New Zealanders live in urban environments 
compared to the global average of 53%. The way we design our 
urban environments contributes to our quality of life and the 
wider economy; it also dictates our energy requirements and the 
management of our water sources.

A key consideration in urban planning and the design, 
construction and operation of buildings is the impact of 
natural hazards. Stakeholders identified the need for projects 
that integrate and share fit-for-purpose geospatial data and 
information related to property, infrastructure and liveability  
to inform purchase decisions and guide the development of  
both growing and declining population bases.

RESEARCH QUESTIONS

a) What new urban development models (for example 
‘permaculture in the city’ and autonomous buildings) can  
be supported by geospatial information and how?

b) What is the impact of urban design on all aspects of human 
health and how can this be encapsulated in geospatial 
datasets? 

c) What is ‘site vulnerability and resilience’ in relation to 
geospatial information?

d) How can geospatial information guide the development of 
depopulated or non-economically viable areas?

DEVELOPMENT OPPORTUNITIES

a) An interoperable multi-platform system populated with 
geospatial property data and information, including building 
information modelling, online consenting systems, 
infrastructure and energy options.

b) Geospatial standards for building definitions.
c) A process for turning ‘grey’ geospatial information  

into ‘black-and-white’ or ‘approved’ (liability-free)  
geospatial information.

d) Noise modelling data visualisations.
e) Public access to site vulnerability and resilience information.
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Canterbury Earthquake Recovery

In 2010 a major earthquake struck the Canterbury region.  
This has been followed by approximately 10,000 subsequent 
shocks including the devastating February 2011 earthquake; 
some of these causing further widespread devastation for the 
built, social, cultural and economic environment.

There continue to be opportunities to learn from this experience, 
especially in relation to New Zealand’s overall preparedness 
and resilience to hazards and disasters. New geospatial tools 
have been developed to improve interactions between a range 
of stakeholders in both the private and public sectors creating 
improved value for all. This work has highlighted the potential  
for valuable R&D to increase our understanding of the impacts  
of natural hazards and disasters and create mechanisms to 
improve preparedness, response and recovery.

RESEARCH QUESTIONS

a) How can crowd-sourcing/community engagement be  
designed to gather data and information on, for example,  
the presence of hazards such as asbestos?

b) How do locally changing demographics, for example people 
moving out of disaster areas leaving vulnerable communities 
behind, impact on social deprivation?

c) How can the physical environment best be mapped using 
geospatial information with social, economic, environmental, 
cultural and policy dimensions?

d) Which sectors and user groups require geospatial information 
products post-disasters?

e) What approaches can be applied to increase the  
sharing of infrastructure and other relevant geospatial  
data and information?

f) What can be learnt from the Canterbury earthquakes in terms 
of the use and misuse of geospatial data and information  
for disaster management and post-disaster recovery?

g) What is the inter-relationship between the geospatial 
characteristics of the built and natural environment and how 
can this support their protection and restoration?

DEVELOPMENT OPPORTUNITIES

a) Risk mapping of asbestos and other potential hazards present 
within buildings, including form, location, resolution, 
neighbouring properties’ status.

b) Enhanced accuracy of digital cadastral data so that it meets 
end user needs and aligns well with other geospatial data.

c) An open hazards geospatial database to determine 
vulnerability of building occupants to natural hazards such  
as floods, earthquakes, tsunami, landslips and rockfalls. 

d) Geospatial-based tools that enable customers to access their 
insurance claims.

e) A geospatial tool to capture the built heritage aspects of an 
urban area.

f) An application to receive and moderate geolocated stories/
histories from stakeholders and use this information to 
present geolocated history in an intuitive way.

g) Real-time geospatial information capture about buildings  
and infrastructure, both existing and planned.

Culture, Heritage and Tourism

With over 3 million international visitors in the past year 
and forecasts of a 4% per annum growth rate, tourism has a 
significant impact on New Zealand’s economy, environment 
and society. Tourism accounts (directly and indirectly) for 7.1% 
of gross domestic product (GDP) and total visitor expenditure 
is forecast to rise to $11.1 billion by 2021. It also supports the 
sustainability and growth of the wider culture and heritage 
sector within New Zealand.

Readily available, accurate and well-communicated  
location-based information can greatly improve the quality  
of the visitor experience as well as protect their health and 
safety. In addition geospatial information supports the  
improved management of cultural, heritage and tourism assets. 
This provides scope for wide ranging R&D activity. Note that 
some of the R&D questions in the Environment sector also  
apply to this sector.

RESEARCH QUESTIONS

a) What are tourists’ real-time and medium-term needs for 
geospatial information while visiting New Zealand? 

DEVELOPMENT OPPORTUNITIES

a) Location-specific information on natural and artificial hazards 
and risks to cultural, heritage and tourism assets.

b) Intuitive tools to guide journey planning and decision making, 
especially for tourists. 

c) Anonymous tracking of the geospatial location and activities 
of visitors in order to generate information that will help  
guide future tourism development.

d) Geospatial information about a location’s natural and  
man-made capital.
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Energy and Minerals

Our energy system comprises a range of fuels and sources 
including oil, gas, coal, geothermal, wind, solar, hydro  
and biomass. The energy market is dynamic and faces a  
number of challenges including uncertainty of supply, ageing 
assets, changing consumer expectations and emerging 
technologies. New Zealand also has an abundance of mineral 
resources including gold, silver, coal, ironsands, phosphate 
and limestone. These contribute to the construction, energy, 
transport, agriculture and manufacturing sectors. The mining 
sector contributes 2.5% to GDP per annum.

Geospatial information contributes strongly to the way resources 
are managed across the energy and mineral sectors, providing 
opportunities for further R&D.

RESEARCH QUESTIONS

a) What are the key characteristics of aggregates and the 
potential constraints of mining, transporting and using them?

b) How can geospatial information support the sector to gain 
and maintain ‘social licences’ to operate?

DEVELOPMENT OPPORTUNITIES

a) Infrastructure mapping that supports mining and extraction 
activity and that could support future developments.

b) A complete and accessible minerals ownership dataset  
(which identifies where mineral are and who owns them).

c) 3D topologically structured models of assets and trees  
with areas of risk highlighted.

d) Geospatial information that supports the uptake and use of 
solar energy, for example sunlight-access data visualisations.

e) Geospatial information about all forms of energy supply, 
supply networks and assets alongside forecasts of population 
and regional economic growth.

f) A national database of the geographically distributed impacts 
of power outages.

g) Aggregate extraction plans that are informed by geospatial 
information and that are likely to meet regulatory, social, 
financial, environmental, cultural and other criteria.

Environment

New Zealand’s environment contributes significantly to our 
economic, social and cultural well being. Geospatial information 
is an important contributor to the improved management of 
our natural environment and resources, enabling us to better 
understand the state of the environment, the pressures placed 
upon it and the monitoring of any responses implemented. 

RESEARCH QUESTIONS

a) What non-traditional sources can be used for the collection, 
management, validation and dissemination of environmental 
geospatial information and how can these best be 
implemented?

b) What are the public and tourists’ visual values for landscapes 
and how can these be turned into a national visual value  
index to classify locations?

c) What would be the benefits and constraints of an economy/
environment/ecosystems index, which could be reported 
alongside stock market indices and other regularly reported 
indices? How should it be structured and governed?

d) What is the most valuable information to collect from 
New Zealand’s exclusive economic zone (EEZ), and how can 
this be most effectively collected and disseminated?

e) What are the small day-to-day impacts people have on land 
and water, how do these accumulate over time and how  
do they compare to larger one-off impacts?

f) What are end user needs for geospatial information on fresh 
and marine water quality?

DEVELOPMENT OPPORTUNITIES

a) A national fundamental map which integrates national  
land cover and land use mapping.

b) Linked space-time datasets and visualisation tools to,  
for example, identify clusters of animals using animal  
tracking data. 

c) Public geospatial forecasting and risk models for  
wildfire threat.

d) Spatially and temporally relevant geospatial information 
based on New Zealand’s EEZ, including the benthic zone.

e) A biodata services stack based on geospatial information  
to underpin the better management of New Zealand’s 
biodiversity and biosecurity.
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Emergency Services and Related Services

Emergency services in New Zealand1 are expected to maintain 
an acceptable operational capability under a wide range of 
adverse conditions. They rely increasingly on information and 
communications technology (ICT) to support their operational 
capability, so the ICT must be resilient to the same range  
of adverse conditions. Real-time or near real-time geospatial 
information supports emergency services to make and 
implement faster and better decisions in emergency situations.

DEVELOPMENT OPPORTUNITIES

a) A single source of ‘address’ a fundamental dataset that  
can be used by all services.

b) Comprehensive inter-related geospatial information for before, 
during, and post flood and other natural hazard events.

c) Systems for issuing flood alerts. 
d) Geospatial data that improves the effectiveness of emergency 

services’ response to domestic disputes, especially where 
there is a history of domestic violence. 

e) Systems that rapidly and objectively identify, map and collect 
all relevant information on hazards and risks in any given 
environment, especially construction sites. 

f) UAV geospatial data collection, sensor and information 
processing systems, which can operate beyond the line-of-
sight in complex, rapidly evolving emergency situations.

g) Real-time augmented reality to support emergency services  
at local emergencies.

Health and Society

New Zealand has an accessible and affordable education,  
health and social system. Many essential services are provided 
through our public healthcare and social systems. While we  
rate highly in some international indicators for health, education  
and well being, we don’t fare so well in others. Geospatial 
information can contribute greatly to improving health, 
education and social outcomes for New Zealanders by providing 
new insights and improved information to inform activities  
and interventions in these areas. 

RESEARCH QUESTIONS

a) What are the spatial correlations between health and 
education outcomes for school aged children?

b) How can geospatial information be used to more effectively 
target smokers with health interventions?

c) What approaches can be implemented to collect real-time 
geospatial information on all determinants of health, including 
site-specific vulnerabilities? 

d) What are the relationships between the locations and nature 
of gambling venues and harm to individuals and communities?

DEVELOPMENT OPPORTUNITIES

a) Real-time geospatial information of people’s movements 
linked to environmental determinants of health.

b) Historical and real-time geospatial information that  
can support the decision making of the social services sector 

c) Real-time crowd-sourced geospatial information on  
health issues.

d) Air pollution level forecasts using historical and real-time 
geospatial information.

W7 W8
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National Infrastructure

Infrastructure is the foundation on which much of our 
economy relies, whether it is reliable electricity, clean drinking 
water, or efficient transport networks. Over the next 10 
years, approximately $110 billion is forecast to be spent on 
infrastructure. The Crown’s infrastructure assets alone are  
worth more than a full year of total output from the economy. 

Infrastructure tends to refer to fixed, long-term assets where 
the money spent on them influences the overall performance 
of our economy and New Zealanders’ quality of life. It includes 
structures such as schools, hospitals, prisons, libraries and 
swimming pools.

RESEARCH QUESTIONS

a) What geospatial information is of most value to national 
infrastructure managers?

b) What protocols, systems and tools are required for national 
infrastructure-related geospatial data and information?

c) What are the privacy, security and policy issues surrounding 
the implementation of a geospatial information system that 
tracks the movements of all vehicles in real time?

d) Can geospatial information be used to develop new road  
user charging based on the type of fuel used by a vehicle?

DEVELOPMENT OPPORTUNITIES

a) Standardised infrastructure-construction geospatial datasets 
that address economic, environmental, social and cultural 
constraints and opportunities.

b) Web-accessible, real-time geospatial information on outages 
and problems with national and local infrastructure.

c) A mean high-water mark layer of geospatial information.
d) A geospatial information infrastructure asset management 

database. 
e) A database of 1:50,000 topographic geospatial information, 

for NZ and NZ territories, in a form that readily integrates  
with military charting and command-and-control systems.

f) Avionics-compatible elevation datasets for New Zealand.
g) Geospatial information to meet the needs of  

driverless vehicles.
h) A GIS to track the position of ‘active’ UAV and associated  

UAV equipment.

National Resilience to Natural Hazards

New Zealand’s exposure to natural hazards including flooding, 
landslides, storms, earthquakes, volcanoes, tsunami and  
climate change events continues to increase. New Zealand’s 
vulnerability (the degree of loss that can be expected from 
a given hazard event) is high. This is not just because we are  
a natural hazard-prone country, we also have a small economy  
and low population base which, due to settlement decisions 
taken in our past, lives and works in areas exposed to the 
consequences of many natural hazard events.

RESEARCH QUESTIONS

a) What are the characteristics of high-value geospatial 
information sources post-natural hazard event and how can 
these be used to guide the future development of geospatial 
information sources?

b) What are the key design elements and content of a ‘spatial 
plan’ national framework to support local planning?

c) What are the resilience, vulnerabilities and inter-dependencies 
of geospatial-based and related networks and infrastructure? 
And what are the impacts if information is lost during a  
hazard event?

d) What are the opportunities and risks associated with using 
geospatial hazard information to guide the development  
of sensing and warning systems?

DEVELOPMENT OPPORTUNITIES

a) Sources of geospatial information for post-hazard use.
b) 4D models of all major urban areas, which can be  

used to create real-time scenario planning in post-hazard 
event situations.

c) A tool which combines historical geospatial information  
on volcanic eruptions with real-time post-volcano geospatial 
information to support citizen planning and  
evacuation decisions.

d) Simulation models of flooding, at individual property level, 
throughout a city to identify flood risks to inform land  
owners and owners of man-made and natural assets.

e) Tools to capture historical and real-time/dynamic geospatial 
information on roading hotspots that are at high risk of  
being disrupted by natural hazard events.

f) Sensing and warning systems for hazard events.
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Primary Industries

Agriculture, horticulture, forestry, mining and fisheries all play  
an important role in New Zealand’s economy, particularly in  
the export and employment sectors. Overall, primary industries 
account for 7.5% of real GDP and contribute to around half of 
New Zealand’s total export earnings. In addition primary sector 
processing (food and forestry) makes up a significant proportion 
of the manufacturing sector’s 11% contribution to real GDP  
and 12% of the workforce.

Primary industries face a range of challenging trade conditions; 
geospatial information can support sector growth and 
productivity and help quality assurance and sustainability  
of resources.

RESEARCH QUESTIONS

AGRICULTURE AND FORESTRY

a) How can geospatial information be visualised so that it can  
be used and understood by policy-makers, land owners, 
citizens and external trading partners?

b) What is the best approach for the precision application of 
fertiliser on hill-country properties?

c) What are the benefits from productive collaboration if similar 
land types, on multiple farms, are aggregated?

DEVELOPMENT OPPORTUNITIES

AGRICULTURE AND FORESTRY

a) Tool, based on catchments, to evaluate multi-year scenarios 
for land management.

b) Interactive tool for choosing carcass disposal options in a foot 
and mouth or similar disease event. 

c) Real-time crop growth and weather data collection to  
identify temporal trends in fruit development and predict 
time-to-harvest.

d) Maps of historical frost risks, nearby frost events, climate 
change forecasts and shorter-term weather forecasts  
to improve crop management.

e) Up-to-date, state-of-the-environment reporting of  
New Zealand’s natural capital assets (for example, soil, land,  
water and vegetation).

f) Health status of all New Zealand stock and disease-carrying 
wild animals and birds.

g) Remote sensing technologies that combine climate change 
information with regularly collected geospatial information  
on pasture to forecast pasture growth.

h) Modelling tool using real-time information on flows in 
waterways, rainfall and related weather events to predict the 
interactions between weather, rainfall and waterways.

i) A tool that creates optimised flight plans for nutrient dispersal.
j) An interactive map/tool for farmers to query movement-

related issues (for example TB) for stock management and 
infection control.

k) A real-time system for planning and scheduling milk  
tanker routes.

RESEARCH QUESTIONS

FISHERIES AND AQUACULTURE

a) What are the geospatial information requirements to support 
the presence and expansion of land-based aquaculture?

b) What value can be generated through the collection  
and dissemination of marine and coastal geospatial data  
and information?

DEVELOPMENT OPPORTUNITIES

FISHERIES AND AQUACULTURE

a) Opportunities identified to secure harbour and off-shore 
space for shellfish/finfish aquaculture in New Zealand by 
layering all relevant geospatial information.

b) Coastal geospatial information on food safety  
pollution sources. 

c) Platforms for the collection and dissemination of aquaculture 
and fisheries-related geospatial information by marine  
area users.

d) A marine water forecasting tool for predicting events such  
as harvest times, algal blooms, sedimentation, pollution, 
pathogen distribution and biosecurity risks.

e) Fine-scale longitudinal geospatial information on coastal 
marine habitats, and fish species and their daily movements.

Strategic Interests Beyond our Borders

New Zealand has a number of strategic interests beyond our 
shores that contribute to our prosperity, stability, security  
and resilience, for example in Antarctica and our vast EEZ, as  
well as the extended continental shelf.

RESEARCH QUESTIONS

a) What is the risk profile of Antarctica and how can this  
be captured by geospatial information to minimise the risks  
to the Antarctic and its visitors?

b) What are the optimum methods for collection of geospatial 
data in remote areas like Antarctica?

DEVELOPMENT OPPORTUNITIES

a) An Antarctic-specific charter to govern the collection, 
synthesis and dissemination of geospatial information to 
minimise pre-disaster risk and optimise post-disaster recovery. 

b) A warehouse of Antarctic environmental geospatial 
information.

c) Information on current and future tourist destinations in 
Antarctica with relevant geospatial information.

d) A geospatial satellite or similar, covering the south west 
Pacific, to generate relevant geospatial information which is 
freely available to all New Zealand interests.
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