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Short name  

Qrious Travel Data  

 

Purpose  

These prototype datasets provide data on relative levels of ground travel between New Zealand 
regions and territorial authorities (TA) in calendar year 2017. The data is broken out two ways: 
between travel by international visitors and travel by New Zealand residents; and between travel by 
day travellers (those who returned to their starting region/TA at the end of the day) and overnight 
travellers (who ended their day at a different region/TA from where they began). For international 
visitors, breakouts are provided by home country or global region. For New Zealand residents, 
breakouts are provided by home region.  

 

Software required 

Excel 

 
For questions and comments:  
 
transportoutlook@transport.govt.nz  
  

mailto:transportoutlook@transport.govt.nz
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Qrious Inter-Regional Ground Travel Data  

 

1. At a high level, what does this model do? 

Inter-regional ground travel data has historically been a gap in New Zealand’s transport statistics. 

Data is available on local travel from the New Zealand Household Travel Survey (see 

https://www.transport.govt.nz/mot-resources/household-travel-survey/) and additional regional 

surveys sponsored by regional governments. Data is also available on inter-regional air travel from 

the Transport Outlook OD-Based Domestic Air Passenger Model (  

https://www.transport.govt.nz/mot-resources/transport-outlook/transport-outlook-future-state-

model-results/). However, little data has been available on inter-regional ground travel.  

NZTA does publish counts of vehicles passing various monitoring sites on the State Highway network 

(https://www.nzta.govt.nz/resources/state-highway-traffic-volumes/), but no data is provided on 

the ultimate origins and destinations of the vehicles. The Ministry of Tourism used to prepare 

estimates of region-to-region travel by tourists using a Tourism Flow Model 

(https://www.mbie.govt.nz/immigration-and-tourism/tourism-research-and-data/tourism-data-

insights/tourism-flows-model/).  These estimates were last prepared in 2007. The estimates were 

based on an International Visitor Survey (IVS) and a Domestic Travel Survey (DTS), for which tourists 

were asked to provide sequenced itineraries of the places they stayed. Today, the sequenced 

itinerary data is no longer collected by the IVS, while the Domestic Travel Survey (DTS) is no longer 

done at all.  

“Big data” based on the movements of mobile phones and other connected devices provides a 

potential new source of data on inter-regional travel. The Ministry of Transport, therefore, 

contracted with Qrious to provide prototype datasets for the calendar year 2017, showing travel 

between regions and between territorial authorities (TA) in New Zealand. Qrious is a subsidiary of 

Spark, a major New Zealand mobile telecommunications provider, which had access to records for 

data from Spark’s two mobile phone networks, Spark and Skinny.  

Qrious and Spark are committed to protecting the privacy of their customers. Therefore, all of the 

data that Qrious provided to the Ministry of Transport were in the form of highly aggregated 

statistics, from which it is not possible to infer anything about the movements of individual people 

or their phones.  

Unlike air travel, with ground travel it is important to carefully define what a ‘trip’ means. People 

often travel to multiple places during a day and stop for varying lengths of time at each place. Many 

of the places they stop at are not destinations, but simply provide travel support of various types 

(such as buying fuel or eating lunch).  

For this project, the Ministry of Transport asked Qrious to use two simple definitions of a ‘trip’, 

depending upon whether or not the traveller began and ended their day at the same region (for 

region-to-region data) or TA (for TA-to-TA data). The data, therefore, includes separate statistics on 

these two classes of travellers: ‘overnight travellers’ and ‘day-travellers’.  Days begin and end at 

midnight. 

https://www.transport.govt.nz/mot-resources/household-travel-survey/
https://www.transport.govt.nz/mot-resources/transport-outlook/transport-outlook-future-state-model-results/
https://www.transport.govt.nz/mot-resources/transport-outlook/transport-outlook-future-state-model-results/
https://www.nzta.govt.nz/resources/state-highway-traffic-volumes/
https://www.mbie.govt.nz/immigration-and-tourism/tourism-research-and-data/tourism-data-insights/tourism-flows-model/
https://www.mbie.govt.nz/immigration-and-tourism/tourism-research-and-data/tourism-data-insights/tourism-flows-model/
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Overnight travellers are those who began and ended their day in different regions (for the region-to-

region data) or TAs (for the TA-toTA data) from where they began. For overnight travellers, a ‘trip’ 

would be a movement from the region/TA where the traveller began their travel on a particular day 

(where were they at midnight when the day began?) to the region/TA where they ended their travel 

on that day (where were they at midnight on the next day?).  

Day travellers, are those who began and ended their day in the same region (for the region-to-region 

data) or TA (for the TA-toTA data) as where they began (which may be simply where they are 

staying, not necessarily their home). For day-travellers, a trip would be a movement from the 

region/TA where they began and ended their day to the most distant region/TA they visited during 

the day; those who never left their starting region/TA would be ignored.  

These definitions were designed to be a fairly straightforward to implement, as the data provider 

does not need to be concerned with where travellers stopped, how long they stopped for, or by 

what route they got there. However, they do have their limitations. In particular, some people work 

graveyard shifts or are still out travelling at midnight for some other reason, in which case these 

definitions will result in some misleading ‘trips’. Also, a few people who began and ended their day 

in the same region/TA will make more than one trip outside their region/TA during the day. The 

definition used here will pick-up only the trip to the most distant region/TA. The alternative would 

have been to count each trip during the day outside the region/TA, but this, too, would have had 

limitations, as there may be people who make trips that zig-zag across regional/TA boundaries 

multiple times during the day, causing that approach to give misleading results.  

 

2. Where do I find the model results?   

The data consists of three Excel workbooks.  

Qrious inter-regional ground travel residents 20180801 – This file shows travel by New Zealand 

residents only.  

Qrious inter-regional ground travel international visitors 20180801 – This file shows travel by 

international visitors only.  

Qrious inter-regional ground travel residents+international visitors 20180801 – This file shows the 

sum of the two.  

Within each file, there are four key sheets. ‘Reg Day’ shows region-to-region travel by day travellers. 

As noted above, for region-to-region travel, day travellers are people who began and ended their 

day in the same region. Each traveller is assigned to a region-to-region cell based on the most distant 

region they visited that day. ‘Reg Overnight’ shows region-to-region travel by overnight travellers, 

that is, people who ended their day in a different region from where they began. ‘TA Day’ and ‘TA 

Overnight’ provide the similar data on a territorial authority-to-territorial authority basis.  
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The regions for which data are shown in the ‘Reg Day’ and ‘Reg Overnight’ sheets are: 

 Northland 

 Auckland 

 Waikato 

 Coastal Bay of Plenty 

 Rotorua 

 Gisborne 

 Hawke’s Bay  

 Taranaki 

 Manawatu-Wanganui 

 Wellington 

 Nelson-Tasman 

 Marlborough  

 West Coast 

 Canterbury 

 Inland Otago  

 Coastal Otago 

 Southland. 

The Nelson and Tasman regions have been combined in the regional data as they share the Nelson 

metro area, and therefore have a great deal of local travel between them (there is a breakout of 

travel for Nelson and Tasman separately in the ‘TA Day’ and ‘TA Overnight’ sheets). On the other 

hand, the Bay of Plenty region has two major travel destinations: the Tauranga metro area and the 

Rotorua metro area. Therefore, the Bay of Plenty region was split into two ‘regions’. The portion of 

the Rotorua Lakes Council in the Bay of Plenty region became a separate ‘region’, labelled ‘Rotorua’. 

The remainder of the Bay of Plenty region then became a ‘region’, labelled ‘Coastal Bay of Plenty’.  

Otago also has two major travel destinations: the Queenstown metro area and the Dunedin metro 

area. Therefore, the Otago region was split into ‘Inland Otago’ (Queenstown-Lakes District and 

Central Otago District) and ‘Coastal Otago’ (the remainder of the Otago Region).  

The territorial authorities (TAs) shown in the ‘TA Day’ and ‘TA Overnight’ sheets correspond to the 

66 standard TAs defined by Stats NZ (see https://datafinder.stats.govt.nz/layer/92214-territorial-

authority-2018-generalised/data/), excluding Chatham Islands and Areas Outside Territorial 

Authority.  

Because the data is based on a sample of travellers (those with Spark or Skinny mobile phones) who 

represent an unknown proportion of actual total travellers, the data does not show the actual 

number of travellers. What it can show is the relative level of travel in each cell. This is accomplished 

by setting the largest cell in any of the files to 100,000. That cell is the Selwyn to Christchurch City 

‘TA Day’ flow in Qrious inter-regional ground travel residents+international visitors 20180801. There 

is, of course, a huge amount of local day travel between the neighbouring territorial authorities of 

Selwyn and Christchurch City. Other cells in all three workbooks are then set to show travel relative 

to the Selwyn to Christchurch ‘TA Day’ flow. For example, if the flow of overnight trips by 

international visitors from Southland to Otago is one percent as much as the flow of day travel by 

https://datafinder.stats.govt.nz/layer/92214-territorial-authority-2018-generalised/data/
https://datafinder.stats.govt.nz/layer/92214-territorial-authority-2018-generalised/data/
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residents and international visitors combined from Selwyn to Christchurch City, then the ‘Reg 

Overnight’ tab of Qrious inter-regional ground travel international visitors 20180801 would show 

1000 in the Southland to Otago cell.   

Qrious inter-regional ground travel residents 20180801 has additional tabs showing breakouts of 

travel by New Zealand residents by their home region. The ‘regions’ used are the same as the ones 

used in the ‘Reg Day’ and ‘Reg Overnight’ sheets, listed above.  

Qrious inter-regional ground travel international visitors 20180801 has additional tabs showing 

break-outs of international visitors by their country or global region of origin. The countries and 

global regions for which break-outs are presented are: 

 Australia 

 China 

 USA 

 UK 

 Germany 

 Japan 

 Canada 

 Korea (Republic of) 

 Rest of Asia 

 Rest of Europe 

 Rest of Oceana 

 Rest of Americas 

 Unknown International 

‘Unknown International’ shows travellers who are believed to be international visitors, but whose 

country or global region could not be identified—see Section 4 for further discussion.   

3. What are the inputs to this model and where do they come from? 

The data shown are based on data on the movement of mobile phones and other devices connected 

to the Spark and Skinny networks during the calendar year 2017. Devices periodically generate 

‘events’, which cause data about a device to be recorded. The most important of these events for 

the purpose of this data is moving from one tower coverage area to another. However, events may 

also include active use of the device (calls, txts, internet data requests) and apps that download data 

automatically in the background. Events are therefore recorded on a regular basis as the user moves 

about, even if the user does not make use of the device.  

The latitude/longitude of devices is generally derived via trilateration of cell tower coverage; Spark 

has over 16,000 cell towers nationwide. GPS was not used to obtain the location data. For these 

datasets, Qrious then mapped latitude/longitude point locations to the named regions and territorial 

authorities utilising shape files that define the boundaries of each region and territorial authority.  

A trip logic engine was then used to identify trips from sequences of mobile events, both for day 

trips and overnight. For the day trips, the most distant region/territorial authority was determined 
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by first identifying the most distant point-to-point (‘as the crow flies’) latitude/longitude visited 

during the day. 

4. How does this model derive its results? 

The SIM card in each device has a country code, which allows Qrious to identify the device’s country 

of origin. This is the source of the country/global region break-out tabs in Qrious inter-regional 

ground travel international visitors 20180801.  However, a limitation of the SIM card data is that 

some international visitors purchase local New Zealand SIM cards shortly after they arrive. It is not 

possible for Qrious to link the original overseas SIM card to the replacement local SIM card, and, 

therefore, not possible to identify the country of origin for these devices as they are subsequently 

used in New Zealand. It is, however, possible to identify devices that received a new SIM card shortly 

after their arrival in New Zealand. If these devices remain in New Zealand for less than 29 days, they 

are assumed to belong to international visitors, and their movements are recorded in the ‘unknown 

international’ tabs of Qrious inter-regional ground travel international visitors 20180801. 

For New Zealand residents, the home location is inferred by recording the location of the first event 

of the day for each device for a year. The most common ‘wake up’ location for the device is then 

assumed to be the home location of the device.   

Since this data is intended to represent ground travel, Qrious has attempted to exclude travel by air. 

This is accomplished by flagging any trips where a device appears to ‘hop’ from one location to 

another faster than it could plausibly move on the ground or by ferry. All travel by the device 

(including ground travel to and from the airport and other ground locations) is excluded from the 

data on any day when such a ‘hop’ is present.  

See the additional documentation provided by Qrious, Qrious_MOT_Data_Methods 6092018, for 

further technical discussion of mobile geolocation, initial data processing, mapping to areas, trip 

extraction, removal of flights, personal characteristics, and reporting.     

 

 

 


