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Executive Summary 
The Canterbury earthquake sequence began in September 2010, with the magnitude 6.3 aftershock on 
February 22nd 2011 causing the largest urban disaster in the country’s history. In the five years since the 
earthquakes in Christchurch, the tourism sector has experienced a structural shift in demand, as a larger 
proportion of inbound visitors have chosen to arrive in the South Island via Queenstown. International 
visitor arrivals in Christchurch have been significantly reduced, and are yet to rebound to pre-quake 
levels. The impact of the earthquakes on the rest of the Canterbury region and the South Island has 
involved nuanced responses based on visitor market, highlighted by guest nights and expenditure 
figures. In summary, there is evidence that the rest of the Canterbury region experienced increased 
demand after the quakes, particularly for visitor services provided by accommodation providers and 
supermarket/grocery stores. For the whole of the South Island visitor numbers and expenditure fell well 
below forecasts (even with 95% confidence interval bounds) for at least two years, with the Australian 
market particularly impacted. In the North Island there is some evidence that the event may have 
increased tourist demand, at least by the international market, although the results are not conclusive. 
For the first few months after the February earthquake in 2011, visitor numbers and expenditure rose 
above projected levels, although generally still stayed within the 95% confidence interval bounds except 
in the case of the Australian market. Unpicking the impacts of the earthquakes from other influences is 
made particularly difficult by the timing of the Rugby World Cup in 2011. Perhaps surprisingly there is 
no clear evidence that the earthquakes caused a sustained negative impact on tourism for New Zealand 
as a whole, with visitor forecasts remaining within 95% confidence intervals throughout the post-quake 
period. 

The disruption of the tourism system caused by the earthquakes presented a unique opportunity to 
investigate the dynamic tourism demand responses during a major disaster. We used big data in the 
form of EFTPOS transactions for international and domestic visitors in New Zealand around the time of 
the February 2011 earthquakes to understand how the earthquakes affected visitor flows around the 
country. We triangulated our results with analysis of conventional tourism datasets and input from an 
expert advisory panel.  

By blending both quantitative and qualitative assessments of visitor expenditure and flows, we were 
able to produce a causal network model of the tourism sector during business as usual, and during 
times of disruption. This causal network model firstly provides a theoretical framework within which we 
have identified and mapped key external factors influencing the tourism sector, and the key 
interactions and feedback mechanisms generating changes in tourism dynamics over time. Secondly the 
causal network model provides a foundation for extending the economic impact assessment tool 
‘MERIT’ (Modelling the Economics of Resilient Infrastructure Tool), to enable evaluation of the wider 
economic impacts associated with tourism disruptions.  

Key findings from this report include: 

x Patterns of international visitor demand in New Zealand were changed by the earthquakes, 
most notably the Australian market which for the South Island has remained well below 
forecast levels since 2011. 



 

 

 

 

 

x The net outcome for tourism activity across New Zealand appears to be relatively small-to-
inconclusive, however there were nuanced market responses in Christchurch, Canterbury and 
the South and North Islands. 

x International guest nights in Christchurch after 2010 plummeted to well below 2003 levels, and 
remain below forecast levels in 2016. 

x Domestic guest nights were also significantly reduced in Christchurch, and remain well below 
forecast expectation, however domestic tourism in the rest of New Zealand remained within 
the 95% confidence interval throughout the period 2010-2016. This reflects the localised nature 
of the damage in Christchurch, and a widespread awareness of the challenging response and 
recovery efforts taking place over the last five years. As a result, Christchurch is not considered 
a holiday destination for many New Zealanders. 

x We present a causal loop diagram that describes the tourism system, including external (source 
region) factors, the supply and cost of core tourism attractions, provision of tourism 
infrastructure and services, and the proximity of regional and national tourism destinations. 
This model includes business as usual considerations, as well as the influence of disruptive 
events, and can be applied broadly across a range of disasters or other disruptive events for the 
tourism industry. 

x The tourism sector is extremely dynamic, as illustrated by highly fluctuating inbound tourism 
demand indicators (e.g. visitor nights, expenditure) over recent years. Although we have 
mapped some of the key drivers or influences of tourism demand, it remains very difficult to 
predict, for any hypothetical disruptive event (i.e. an ex ante1 analysis), how all of these drivers 
will come together to determine the magnitude of a disruption and other specific outcomes. 
Although there is much work that can be undertaken to help firm up the nature of the system 
relationships (e.g. by defining specific equations and parameters for relationships identified in 
our causal loop diagram), in practice limited data tends to be a significant constraint.  

x A method has been demonstrated for using big data (in this case EFTPOS and credit card 
transaction data) in an ex post evaluation of the impacts of a disruptive event on the tourism 
sector. When combining this analysis with MERIT, we may also investigate the flow-on impacts 
of a disruption in tourism for the wider regional and national economies. 

x When undertaking an ex post2 evaluation the most important sources of uncertainty relate to 
establishing the counterfactual scenario that describes how the system would have behaved 
without the disruption. The longer the timeframe over which we seek to undertake the 
evaluation, the greater the uncertainty associated with establishing the counterfactual scenario. 

  

                                                           
1 Based on forecast, not actual data 
2 Based on actual data, not forecast. 
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1 Introduction 
Tourism is one of New Zealand’s largest export industries, generating $29 billion in tourism 
expenditure for the year ended March 2015, and receiving 3 million inbound visitors for the 
first time in 2015. The four largest inbound visitor markets for New Zealand are Australia, 
China, United Kingdom and the United States. The tourism industry is inherently vulnerable to 
sudden shocks and disruptions, including political unrest, pandemic, natural disasters, 
economic crises and other global forces. The complexity of the tourism system, which includes 
demand and supply issues at both the source (visitor generating-region) and destination, 
results in a highly dynamic industry. New Zealand as a destination has recent experience of a 
range of disruptive events, including the Global Financial Crisis and the 2011 Puyehue-Cordón 
Caulle eruption in Chile (disturbing New Zealand airspace by ash clouds). Between 2010 - 2011 
the Canterbury earthquake sequence presented an unprecedented challenge for the New 
Zealand tourism industry. In this report we present findings of a study focussed on the 
outcomes of the earthquakes on tourist flows and expenditure after the earthquakes. 

This research builds on the contribution of earlier insights into the supply-side of the tourism 
industry, which addressed aspects of resilience and recovery of tourism operations following 
the Canterbury earthquakes (2010-2011) (Orchiston, 2012; Orchiston, 2013; Parker & 
Steenkamp, 2012; Orchiston, et al., 2014; Stevenson, et al., 2014; Orchiston & Higham, 2016). 
Globally, significant research has been carried out on tourist perceptions of travel risks (see 
Park & Reisinger (2010) for a review), and inbound tourism demand following natural disasters 
and crises (Wang, 2009). However, no research currently assesses the dynamics of visitor 
expenditure and decision-making following a natural disaster. We address this gap in 
knowledge by utilising the large tourism dataset that was generated during the Canterbury 
earthquake sequence, to provide critical insights into the behaviour of tourists following a 
disaster. After the February 2011 aftershock, visitors were advised to avoid travelling to the 
city, with many choosing to visit other parts of the country or avoiding New Zealand altogether 
due to negative media publicity, and the fear and anxiety caused by the earthquakes. The 
implications of changed itineraries on visitor flows and expenditure were undoubtedly 
significant, but the nuances of tourist decision-making after the earthquakes have remained 
unknown until now.  

The MERIT model is designed to investigate the economic implications of infrastructure 
outages, including under alternative mitigation and adaptation strategies. To date, modelling 
has focused principally on the supply-side implications of infrastructure outages, in terms of 
curtailing production operations and the cascading effects through regional and national 
economies.  Although the importance of tourism demand-side effects occurring under a 
hazard or other disruptive events has been duly noted, the team has not found a suitable 
evidence-base from which tourist behavioural changes can be established and, in turn, 
incorporated into the MERIT tool.   

This research capitalises on a unique opportunity to utilise large existing post-disaster tourism-
related datasets, create theory around tourism behaviours following disruption events, map-
out causal system networks (which are models in their own right), and couple network models 
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with the MERIT model to assess cascading economic consequences of a natural disaster. The 
outcomes of this research shed new light on the dynamics of tourist behaviour following a 
disaster, and in doing so enable tourism stakeholders to better prepare for future business 
interruptions caused by natural disasters and other crisis events.  

The research programme is split into three key objectives: 

1. To understand the nuances of visitor decision-making and expenditure in a post-
earthquake disaster situation using ‘big data’ and a conceptual model. 

2. To scope key trends and dynamics within the tourism industry using ‘big data’, 
together with conventional data and expert knowledge. 

3. To demonstrate a functional proof-of-concept tourism module for the MERIT model 
that could apply our findings to a range of hazard scenarios, e.g. road network failure, 
severe storms, volcanic eruption, earthquake/tsunami. 

This report is structured as follows: Section 2 provides background information on existing 
research around the Canterbury earthquakes and tourism, the MERIT tool, and key data 
sources. Section 3 details the research approach in obtaining and analysing the primary data 
and conducting the expert advisory team meeting. Section 4 outlines the results from the 
advisory meeting, construction of the conceptual model, ‘big data’ analysis and the proof-of-
concept tourism module. Finally in section 5, we discuss the implications of these results and 
recommendations for future research. 
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2 Background 
2.1 Existing research on Canterbury earthquakes and 

tourism 

Christchurch is the second largest city in New Zealand (pop. 340,000). Prior to the earthquake 
sequence, the city contributed 16% of the total New Zealand tourism activity (Ministry of 
Economic Development, 2012). Christchurch has traditionally been the aviation gateway to 
the South Island, with 85% of international visitor arrivals to the South Island taking place 
through Christchurch Airport (CIAL, 2012). In 2009, international tourists stayed for a total of 
6.6 million guest nights in Canterbury, in addition to similar numbers of domestic visitor nights 
(Tourism Strategy Group, 2012).  

Christchurch experienced a series of damaging earthquakes, starting on September 4th 2010 
and continuing through 2011. The destructive February 22nd 2011 magnitude 6.3 event 
resulted in 185 deaths and major disruption to critical infrastructure. Two-thirds of existing 
hotel stock and many backpacker hostels were destroyed. The significant damage to hotels 
and the convention centre in the central city resulted in a major decline in the events and 
conventions market, reducing this segment of the industry to 5% of pre-earthquake levels 
(Hunter & Cossar, 2011). The change in visitor arrivals before and after the earthquakes was 
stark: Christchurch received 555,000 international visitors in 2010, compared to 398,000 in 
2013 (Christchurch Canterbury Tourism, 2013). 

Recovery and reconstruction of tourism infrastructure was slow because of the uncertainty 
caused by the damaging aftershocks that continued over many months. It wasn't until July 
2012 that a blueprint for the future central city was formalised (CCDU, 2012). Orchiston et. al. 
(2014) examined the impacts of the earthquakes on tourism businesses across Christchurch 
and regional Canterbury, and found both positive and negative outcomes for businesses as a 
consequence of location and sub-sector. For example, motels and holiday parks reported 
positive outcomes, a direct consequence of the significant reduction in  hotel accommodation 
and the large numbers of workers arriving in the city for the response and rebuild phase.  

Five years on, the tourism industry in Christchurch city has still not rebounded to pre-
earthquake levels of international visitation. There have been nuanced responses to the 
earthquakes across different market segments. For example, the Australian market reacted 
very negatively to the earthquakes, and inbound visitor numbers plummeted in the months 
following. The recovery of the Australian market has been very slow, and the data presented 
in this report illustrates that Australian inbound expenditure has still not returned to pre-
quake levels in Christchurch and Canterbury, or in the South Island. In contrast, the emerging 
Chinese market has continued to grow beyond forecast expectation since 2011. These 
differences in markets suggest contrasting perceptions of risk (or levels of risk aversion) that 
can be related to cultural and personal factors, including past experience of disasters, and 
exposure to various media. For example, the strongly negative Australian response may have 
been a consequence of 24 hour television coverage in the three days following the February 
event, and continuing replays of the disaster images for many months afterwards. 
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2.2 Modelling the Economics of Resilient Infrastructure 
Tool (MERIT) 

The Economics of Resilient Infrastructure (ERI) is a four-year research programme funded by 
the Ministry of Business, Innovation and Employment. An important output of this programme 
is the development of a new analytical tool that will enable researchers and stakeholders to 
quantify the economic impacts of infrastructure failure, and evaluate the consequences of 
post-disaster recovery strategies. The research team has named the economic tool ‘MERIT’ 
(Modelling the Economics of Resilient Infrastructure Tool). 

The Dynamic Economic Model contained within MERIT (Smith et al., 2016) is a multi-sectoral 
and multi-regional dynamic economic model intentionally designed to imitate the core 
features of a Computable General Equilibrium (CGE) model. CGE models tend to be the 
favoured approach and ‘state-of-art’ in the modelling of regional- and national-level economic 
impacts. Among the advantages of these types of models are the whole-of-economy coverage, 
the capture of not only indirect (i.e. the so-called upstream and downstream multiplier effects 
generated through supply chains) and induced (i.e. as generated through household 
consumption) economic consequences, but also of the ‘general equilibrium’ (pricing) impacts. 
While the model incorporates core features of a CGE model, it is important to note that it 
differs from a ‘standard’ CGE model in that it is a System Dynamics model formulated using 
differential equations that describe how the elements in the system change with time. This is 
an innovative extension to economic modelling undertaken in part to improve our ability to 
capture the impacts of infrastructure outages that push a system away from equilibrium. 

To date, modelling within the ERI programme has focused principally on the supply-side 
implications of infrastructure outages, in terms of curtailing production operations and the 
cascading effects through regional and national economies.  Although the importance of 
tourism demand-side effects occurring under a hazard or other disruptive events has been 
duly noted (Smith et al., forthcoming), the team has not found a suitable evidence-base from 
which tourist behavioural changes can be established and, in turn, incorporated into the 
MERIT tool.   

2.3 Data sources for analysing tourism disruptions 

The sources of official data conventionally utilised in the analysis of the tourism sector are: 

x The International Visitor Survey (IVS)3 – The survey by the Ministry of Business Innovation 
and Employment (MBIE) measures the travel patterns and expenditure of international 
visitors to New Zealand. Among the data are the patterns of expenditure across different 
categories, the activities international visitors participate in, transport and 
accommodation usage, and guest nights at different destinations.  The data is collected 
via a sample survey of approximately 10,000 visitors and released quarterly. According to 
MBIE’s website, the Ministry is currently in the process of developing an online database 

                                                           
3 http://www.mbie.govt.nz/info-services/sectors-industries/tourism/tourism-research-data/ivs/data-download  

http://www.mbie.govt.nz/info-services/sectors-industries/tourism/tourism-research-data/ivs/data-download
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for dissemination of the IVS data. Some IVS data is also made available via the data 
platform NZ.Stat managed by Statistics New Zealand. 

x The Domestic Visitor Survey (DTS)4 – MBIE’s DTS was an annual survey of approximately 
15,000 people undertaken over the years 1999 to 2012. It provides information on the 
characteristics and expenditure of New Zealand residents who travel within New Zealand. 
National estimates of domestic tourism behaviour are generated by combining the sample 
data with census demographic information. Data includes expenditure on different types 
of trips, accommodation types and length of stay. In terms of spatial disaggregation, the 
key classification used for reporting is Regional Tourism Organisation (RTO). There are 
approximately 30 RTOs across New Zealand and these vary in size, structure and scope of 
activities undertaken.  

x Regional Tourism Estimates (RTEs)5 – MBIE’s RTEs provide dollar estimates of annual 
tourism expenditure across New Zealand at different spatial aggregations (i.e. by regional 
council, territorial authority or RTO) and by visitor’s country of origin, and product.  The 
data are derived from electronic card transactions, and then calibrated to match the 
visitor country of origin information from the IVS, as well as total tourism expenditure data 
from the Tourism Satellite Accounts (TSAs). The RTEs are released annually. 

x Commercial Accommodation Monitor6 - This dataset from MBIE is generated from a 
compulsory census of all short-term (i.e. less than one-month) commercial 
accommodation providers that are GST registered and have a turnover of at least $30,000 
per annum. The survey provides monthly data on capacity, occupancy rates, guest nights, 
and origin of guests (domestic or international). The data is provided by RTO and 
accommodation type. 

x International Travel and Migration7 – Statistics NZ provides a count of passengers arriving 
and departing from New Zealand, with passengers split into three types: overseas visitors, 
New Zealand-resident travellers, and permanent and long-term migrants. The 
international visitor arrival data is available by month or annually, and visitors are 
recorded by country of last permanent residence. 

x Convention Activity Survey (CAS)8 – This dataset is generated from a survey of 
approximately 300 professional conferencing and meeting venues in New Zealand 
(includes hotels, convention and exhibition centres and boutique venue providers). The 
information is available quarterly and records information such as the type of events, 
number of delegates, and the number of events that are single day and multi-day.  

x Tourism Satellite Accounts (TSA)9 – Statistics NZ’s TSA is consistent with the New Zealand 
System of National Accounts and as such provides data at a national level, and annually 
for years ending March. Among the information available is the value of domestic and 

                                                           
4 http://nzdotstat.stats.govt.nz/wbos/index.aspx  
5 http://nzdotstat.stats.govt.nz/wbos/index.aspx 
6http://www.mbie.govt.nz/info-services/sectors-industries/tourism/tourism-research-data/commercial-
accommodation-monitor/cam-regional-pivot-tables  
7http://www.mbie.govt.nz/info-services/sectors-industries/tourism/tourism-research-data/international-
travel/international-visitor-arrivals-key-data-tables, http://www.stats.govt.nz/infoshare/  
8 http://www.mbie.govt.nz/info-services/sectors-industries/tourism/tourism-research-data/other-research-and-
reports/convention-research-programme/convention-activity-survey  
9 http://www.stats.govt.nz/browse_for_stats/industry_sectors/Tourism/tourism-satellite-account-2015.aspx  

http://nzdotstat.stats.govt.nz/wbos/index.aspx
http://nzdotstat.stats.govt.nz/wbos/index.aspx
http://www.mbie.govt.nz/info-services/sectors-industries/tourism/tourism-research-data/commercial-accommodation-monitor/cam-regional-pivot-tables
http://www.mbie.govt.nz/info-services/sectors-industries/tourism/tourism-research-data/commercial-accommodation-monitor/cam-regional-pivot-tables
http://www.mbie.govt.nz/info-services/sectors-industries/tourism/tourism-research-data/international-travel/international-visitor-arrivals-key-data-tables
http://www.mbie.govt.nz/info-services/sectors-industries/tourism/tourism-research-data/international-travel/international-visitor-arrivals-key-data-tables
http://www.stats.govt.nz/infoshare/
http://www.mbie.govt.nz/info-services/sectors-industries/tourism/tourism-research-data/other-research-and-reports/convention-research-programme/convention-activity-survey
http://www.mbie.govt.nz/info-services/sectors-industries/tourism/tourism-research-data/other-research-and-reports/convention-research-programme/convention-activity-survey
http://www.stats.govt.nz/browse_for_stats/industry_sectors/Tourism/tourism-satellite-account-2015.aspx
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international tourism expenditure on different types of tourism products, and the number 
of people directly and indirectly employed in tourism.  

For the analysis of disruptive events and tourism, it is particularly useful to obtain data that 
have reasonably fine-grained spatial and temporal resolutions. This is because while many 
events may be quite significant at a local level, at a national level the impacts may be less 
significant or obvious. Similarly, it may be very difficult to isolate the impacts of a disruptive 
event from data that has a coarse time resolution (e.g. annual). Data that breaks the tourism 
sector into different components (e.g. domestic and international, country of origin) is also 
highly beneficial for analysing the behaviour of different market segments, and predicting how 
tourism may respond to future events. Furthermore, if we are to provide timely information 
on the outcomes of disruptive events experienced in New Zealand (i.e. ex post analyses), it is 
imperative that data sources are updated frequently. Although the conventional data sources 
described above provide a wealth of information on the tourism sector, it is difficult to find a 
single data source and reporting metric that would satisfy all of these conditions. 

In the computer-age of today, with ever-burgeoning resources of information, researchers are 
increasingly looking towards new and non-conventional sources of data as a means of 
expanding the available knowledge base on human behaviours. ‘Big data’ is the term that has 
been given to extremely large datasets that may be analysed computationally to reveal 
patterns, trends and associations, typically relating to human behaviours and interactions. In 
this study we rely on commercially-supplied debit (EFTPOS) and credit card transaction data 
from Marketview. This and other big data sources that might be relied on in future studies are 
described in short below: 

x Marketview10 - The Marketview BNZ-derived data identifies credit and debit card 
transactions from BNZ customers, and establishes the geographic link between the 
residential address of the cardholders and the location and type of merchant involved in 
the transaction. It is estimated that the BNZ data accounts for approximately 15% of all 
retail spending in the NZ economy. Marketview also has available data from Paymark, 
operator of New Zealand’s largest electronic transaction payment network, processing 
around 70% of the nation’s electronic transactions. Marketview data is only made 
available in an aggregated form that protects the confidentiality of customers and the 
commercial sensitivity of merchants. Due to the need to protect the commercial 
sensitivity of merchants, Marketview has a policy of only releasing sales and transaction 
information for retail categories with more than three merchants. Neither dataset is 
comprehensive, in particular not covering cash or cheque purchases or payments via 
direct debit. Nationally, about 68% of all retail purchases are card based, with the balance 
mainly by cash, cheque and time payment (finance company, which are usually big ticket 
items). Because of its sheer volume, Marketview data does provide robust information 
on the geographical patterns of retail spend. 

x Mobile phone Data – The use of mobile phone data is an emerging source of big data. The 
supply or purchase of data is highly dependent on the willingness of the 
telecommunications company to share or sell its data.  While using mobile phone data 
would have added a useful dimension to this research project, the timeframe required to 

                                                           
10 http://www.marketview.co.nz/   

http://www.marketview.co.nz/who-we-are/
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establish the relationship with the appropriate telecommunication provider and purchase 
and receive the data was too long. 

x Track Counters – This is data generated from people-counting devices. The Department of 
Conservation is currently using these devices to obtain a more in-depth understanding of 
visitor demand at numerous sites managed by the Department of Conservation on the 
West Coast.  

x Social Media and GIS – Much work is currently underway on the integration of geo-spatial 
analysis with big data. GIS tools can search, sift and sieve data from multiple databases, 
run analysis, and visualise results as maps. Increasingly analysts are turning to databases 
generated from social media conversations, mobile phones, and browsing behaviour. For 
example, photographs posted to twitter and Instagram with associated geographic 
coordinates have been used to help understand movements of Melbourne University 
students by time of day to support transport planning. To date we are not aware of any 
particular applications in New Zealand, and indeed none that have related to disruptive 
events. Nevertheless, it is certainly worth noting the possibility that social media, on its 
own and combined with GIS, might play in future development of big data resources. 
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3 Research Approach 
3.1 Acquisition of primary and secondary data 

In accordance with the scope of this project, we have concentrated on only the Canterbury 
earthquake sequence as a case study of tourist behaviours under a significant disruption 
event. Our primary data source is information gathered from electronic EFTPOS and credit 
card transactions, obtained from Marketview. This information was also supplemented with 
publically available statistics, primarily from the IVS and DTS, and from the RTEs (see Section 
2.3 above). 

The Marketview dataset contains thousands of transactions, which must be sorted and 
arranged by selected categories or ‘fields’ for analysis. As such, each customised data request 
requires the compilation of specific data-querying algorithms. To ensure that Marketview data 
can be obtained within budget, it is important that data requests are narrowly and clearly 
defined. We therefore commenced the specification of the data request by stipulating four 
key questions to be addressed by the relevant data as follows: 

1) How did the Canterbury earthquake impact international tourists who were in 
Christchurch during the event? 

2) How did the Canterbury earthquake impact international tourists who may have intended 
to visit Christchurch or other parts of New Zealand? 

3) How did the Canterbury earthquake impact domestic tourists who were in Christchurch 
during the event? 

4) How did the Canterbury earthquake impact domestic tourists who may have intended to 
visit Christchurch or other parts of New Zealand? 

After discussions with Marketview, we decided that it would not be possible to purchase data 
relating specifically to the fourth question, as the project budget was not sufficient to cover 
the complexity involved in collating data on this topic. We therefore concentrated on 
obtaining data only in relation to the first three questions. Among the information collected 
for each electronic card transaction is the card number identifier, the cardholder’s address, 
the merchant and merchant’s address, the industry in which the merchant belongs (ANZSIC 
2006), and the date of the transaction. The specific filters and reporting measures for the 
acquisition of data from MarketView to address each of the three questions is outlined below. 

3.1.1 Question 1 – International Tourists in Christchurch 

In terms of collecting data to address this question, the initial task was to filter the electronic 
transaction data by card number to obtain a set of information relating only to cards held by 
persons who were likely to have been present in Christchurch during the February 22nd 
earthquake. Given that the Marketview data was not collected consistently by time of 
transaction (as well as date), the selected filter identified cards that had a transaction recorded 
in Christchurch (defined by the boundaries of Christchurch City territorial authority) at some 
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stage during the day immediately prior to the earthquake, i.e. the 21st of February 2011.11  A 
further set of filters was then applied to capture only those cardholders who were likely to be 
international tourists. The chosen filters were (1) cards held by persons from outside of New 
Zealand and (2) cards for which the purchase(s) on the 21st of February was from a merchant 
defined as either a restaurant, supermarket, fuel retailer or accommodation provider. These 
types of merchants were chosen on the basis of their strong orientation towards generating 
products for tourists, and the likely need to be physically present when undertaking a purchase 
of their relevant products.  The transactions made by the selected cards were then collated by 
the following fields: 

- Origin of cardholder (into 7 categories: Australia, China, US, UK, Other North America, 
Other Europe, Other Asia, Other) 

- Time of transaction (grouped into 4 categories: 0-7 days prior to the event, 0-7 days after 
the event, 8-14 days after the event, and 15-21 days after the event) 

For each unique category two reporting indicators were provided: 

- Number of transactions 
- Total spend 

Finally, to establish a set of control data, and also track recovery over time, an identical set of 
data was obtained for the three years immediately prior to and three years following 2011. 

 

3.1.2 Question 2 – International Tourists potentially visiting Christchurch/ 
New Zealand 

To address this question we sought to gather information on international tourist transactions 
and spending around the time of the earthquake at relatively fine-grained spatial and time 
scales, which could then be compared to previous years. As with Question 1, we also obtained 
datasets for years following the event to help track recovery in the tourism sector.  

The electronic transaction data was first filtered to sort the data for cards held by persons 
overseas into three mutually-exclusive groups. Each group is distinguished by the time period, 
prior to the event, during which expenditure was recorded in New Zealand by merchants 
coded as either restaurants, supermarkets, fuel retailers or accommodation providers. Group 
A contained data for cards with transactions recorded 0-7 days prior to the event, but no 
further transactions in New Zealand for the preceding 2 weeks (i.e. this group contains 
cardholders who were likely to have arrived in New Zealand within one week prior to the 
earthquake). The second group (Group B) contained data for cards with transactions recorded 
between 8-14 days prior to the event, but no transactions in the week prior (i.e. tourists known 
to be in New Zealand at some stage up to two weeks prior to the event). The final group (Group 
C) contained data for cardholders with transactions first recorded 15 to 21 days prior to the 
event (i.e. tourists in New Zealand at least two weeks prior to the event). While these data 
                                                           
11 It is noted that some of these cardholders would have left Christchurch on the 21st or on the morning of the 22nd. 
This is, however, an error that is likely to be consistent when comparing across all years for which data is compared. 
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were selected with the intention of providing information on the behaviour of tourists known 
to be in Christchurch prior to the event, it was also recognised that the Canterbury 
earthquakes may have influenced the decisions of potential tourists to travel to New Zealand 
altogether. A further data category (Group D) was therefore selected that contained simply all 
cards with a transaction recorded any time between 21 days prior to the event and 21 days 
after the event.  

Similar to the process for Question 1, the transactions made by each of these three groups 
were then further sorted, this time according to the following fields: 

- Origin of cardholder (again collated into 7 categories: Australia, China, US, UK, Other North 
America, Other Europe, Other Asia, Other) 

- Time of transaction (grouped into 6 categories: 15-21 days prior to the event, 8-14 days 
prior to the event, 0-7 days prior to the event, 0-7 days after the event, 8-14 days after 
the event, and 15-21 days after the event) 

- Location of expenditure in New Zealand (categorised according to the Regional Council 
boundaries except in the case of Canterbury where finer spatial definitions were chosen 
consistent with the territorial authority boundaries)12. 

For each unique category two reporting indicators were again provided (number of 
transactions, total spend) and the data collation was repeated for 3 years prior and three years 
following the February 2011 earthquake. 

3.1.3 Question 3 – Domestic Tourists in Christchurch 

The data collected for this question were similar in structure and reporting fields as for 
Question 1 except that the data related to domestic tourists rather than international tourists. 
As with question 1, the cards for which data was collated were only those with a recorded 
expenditure in Christchurch on the day prior to the earthquake. In order to isolate only those 
cards held by domestic tourists, Marketview applied a set of pre-defined filters that are 
regularly used by the company to identify transactions by identified domestic tourists. 
Marketview already works with Statistics New Zealand, providing data that is used for creating 
domestic tourism statistics and have therefore worked to establish an appropriate set of filters 
(pers. communication). As well as looking at the address of the cardholder compared to the 
merchant, and the type of expenditure, the filters seek to remove certain categories of 
cardholders (e.g. persons who are likely to have moved to a new location but not changed 
contact addresses and tertiary students who live at different locations for parts of a year).  

Once again the data were separated into categories according to the time of transaction 
(grouped into 4 categories: 0-7 days prior to the event, 0-7 days after the event, 8-14 days 
after the event, and 15-21 days after the event), and the origin of cardholder (Regional Council 
boundaries with Canterbury broken down into Territorial Authorities). 

                                                           
12 Although it would have been possible to obtain the Marketview data at a finer spatial scale this was not possible 
within the budget of the project. 
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3.2 Data analysis 

We have relied on two primary categories of quantitative data for this study: conventional 
data from Statistics New Zealand/MBIE (mainly visitor expenditure from the International 
Visitor Survey and visitor nights from the Commercial Accommodation Monitor) and debit and 
credit card transaction data from Marketview. The Marketview data analysis essentially 
consists of sorting, rebasing and plotting the card transaction data. For the sake of brevity 
explanations are included alongside the results in Section 4. This section therefore 
concentrates only on describing the process for generating the time series projections of 
visitor nights and expenditure. Although both visitor nights and expenditure provide similar 
measures of tourism activities in New Zealand, the specifications of the data differ between 
the two datasets, where the former provides longer time-series trends while the latter 
provides a more detailed sectoral (i.e. region and country) breakdown. As such, we have 
performed statistical analysis on both datasets. 

3.2.1 Data preparation 

MBIE’s Accommodation Guest Nights estimates are published quarterly and are available for 
the first quarter of 2001 to the second quarter of 2016. For this study, international and 
domestic guest nights were projected from the fourth quarter of 2010 to the second quarter 
of 2016 for four areas - Canterbury region, South Island, North Island and New Zealand. 

The expenditure data, or International Monthly Regional Tourism Estimates (MRTEs) records 
the expenditure each month, and spans April 2008 to June 2016. The data includes detailed 
breakdown of expenditure items, regions, and visitor country of origin. For this study, 
international tourist expenditures are forecast from August 2010 to June 2016 for five regions 
- Christchurch City, Canterbury Region, South Island, North Island, and New Zealand, and five 
countries of origin - Australia, China, UK, USA and Other Countries. The first four countries in 
the list make up the top four international markets for New Zealand. 

As the above data are raw estimates, it was necessary to undertake seasonal adjustment using 
Seasonal Decomposition of Time Series by Loess (STL). As such, monthly/quarterly 
seasonalities were removed to enable the forecast to be undertaken on the long term trend. 
Seasonal fluctuations after the earthquakes have decreased compared to pre-earthquake 
fluctuations.  As such, we have performed seasonal adjustments over two data periods, i.e. 
from the start of the time series up to the earthquake (i.e. fourth quarter 2010 or August 2010 
as appropriate) and for the whole time series. The former seasonally adjusted datasets were 
used for forecasting, while the latter were used to compare against the forecasted projections. 

3.2.2 Time series projection 

A variety of statistical methods may potentially be used to generate estimates of tourism 
demand (Asthanasopoulos et al., 2011). Given the project scope and budget, we used a time 
series approach. The fundamental assumption of this approach is that future tourism 
behaviours can be predicted by past tourism behaviours. Had the opportunity been available, 
it would have been worthwhile to investigate whether alternative statistical techniques, in 
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particular those that utilise explanatory variables, produce more conclusive or robust 
projections. 

In this study, we performed a time series forecast using the Holt-Winters Filtering (H-W) 
technique. From the exploratory data analysis, we identified that the data not only contain 
seasonality but also cyclic patterns lasting three to four years. The H-W technique specifically 
takes into account seasonal/cyclical patterns by giving more significance (weight) to the latest 
data, to reflect changing patterns through time. As the data is seasonally adjusted by the STL, 
the H-W technique is used to identify and decompose the cyclical patterns. Overall, the 
technique identified a cyclical pattern lasting three to four years for both datasets and the 
long term trends and cyclical patterns of the indicators are projected forward from fourth 
quarter 2010 or August 2010 (as appropriate) to second quarter 2016 or June 2016. 
Accordingly, 95% confidence intervals follow the same long-term and cyclical patterns. 

It is important to note that the MRTEs time series data used for the projections post 2010 
spans only three years. Although this sums to over 36 data points, in our opinion the 
projections would be significantly more robust with inclusion of data for additional years13 As 
such, the projections should be used as a guideline only. In particular we should be cautious 
to view the projection line the most ‘likely’ pathway without the disruptive event, and any 
deviation from this being considered a gain or loss. A better, more cautious conclusion is that 
if the actual value in 2011 was outside the projected 95% confidence interval, then there is 
statistical evidence with 95% confidence that the earthquake caused a significant change to 
the tourism indicator. 

3.3 Expert-informed review of tourism sector 

On August 22nd 2016, we hosted a meeting with an expert advisory team in Christchurch, with 
the purpose of hearing their experiences and observations of the earthquakes from a tourism 
perspective. We asked questions related to four key themes (Table 3.1), to triangulate and 
augment the data analyses we undertook with narratives from people working in the tourism 
sector during the earthquakes. This was an important addition to the methodology, and 
enabled us to ‘reality check’ the quantitative data analyses to ensure they reflect the nuanced 
outcomes of the events in Christchurch. The conversations during the meeting also informed 
the development of the conceptual model diagram of the tourism sector to lay the foundation 
for the development of the system dynamics tourism module for the MERIT model (Fig. 4.1). 

The expert advisors were Caroline Blanchfield (Christchurch Canterbury Tourism, Convention 
Bureau Manager) and Professor David Simmons (Lincoln University, Faculty of Environment, 
Society and Design, Professor of Tourism). Christchurch Canterbury Tourism (CCT) is a regional 
tourism organisation with the mandate to market both Christchurch and the Canterbury 
region to domestic and international visitor markets. Caroline Blanchfield has worked for CCT 
since before 2010 and has a wealth of experience of the post-quake impacts and dynamics of 
the tourism sector in Christchurch and across the South Island. Prof. Simmons has been 
involved in tourism research for 34 years, and amongst a range of high profile tourism research 

                                                           
13 Note that the forecasted years are about double (six years) the available data (three years). 
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roles, was responsible for producing the annual ‘State of the Tourism sector’ report between 
2012 and 2016. 

The advisory meeting was held over a period of two hours, and was audio taped to enable full 
transcription of the discussions afterwards. The structure of the meeting followed the semi-
structured list of questions presented in Table 1.  

Table 3.1 Questions addressed at the expert advisory team meeting in August 2016. 

Questions Prompts 

1. International market responses x Regional impacts 
x Business-level impacts across sub-sectors 

(activity/attraction/accommodation) 
x Causes – visitor fear or anxiety – how did this 

play out in the years after the quakes?   
x Consequences – for operators, for the South 

Island, for regional Canterbury? 
x Where are things at now? 
x What does the future look like (forecasting)? 
x (thinking about any crisis) What would be the 

threshold /trigger that would cause visitors to 
stop coming?  

2.  Christchurch as gateway, 
impacts on travel to the rest of 
the South Island 

x Regional trends e.g. Queenstown airport 
growth 

x Modes of transport? 
x Patterns of travel? Where do they visit, in 

which order? 
x Market segment responded differently, e.g. 

Chinese vs Australian visitors 
x (generally) What are the drivers of these 

transport mode changes – infrastructure 
disruption?  Fear? Marketing strategies?   

3.  Tourism recovery in Christchurch 
– causes and consequences 

x Rebuild timeframes 
x Sequencing of rebuild – prioritization of key 

tourism infrastructure, e.g. hotels, conference 
centre, stadium? 

x Resourcing? 
x Marketing? 
x Tourism operators – well-being, fatigue, 

business closures? 
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4.  Market segment responses and 
implications for other disruptive 
events 

x International visitor segments, e.g. 
nationality, travel type (backpackers vs 
business travellers) 

5.  Domestic tourism – how was it 
affected by the earthquakes, and 
how is it recovering? 

x North Island vs South Island visitors 
x Compare/contrast with international market 

responses? Less risk averse? Faster to 
recover? 

x Drivers of domestic tourism impact and 
recovery 

 

A summary of the discussions from the advisory meeting are presented in section 4.1.  

3.4 Systems modelling 

The systems modelling tasks that are undertaken within this project are broadly based on 
components of the systems thinking and modelling methodology used in systems dynamics 
and related approaches (see, for example Maani and Cavana, 2007). These systems-oriented 
approaches have developed a variety of terms to help describe the characteristics and 
behaviour of systems, as well as a variety of modelling methods. Many persons involved in 
system analysis advocate that the purpose of system enquiry is to foster understanding of 
systems, particularly the processes, interactions, and feedback mechanisms within systems 
that generate changes in dynamics and structure (e.g. Meadows and Robinson (2007)). 

Two general systems-oriented tools have been applied in the project. The first was the 
development of a conceptual ‘causal loop’ model (also known as an influence diagram) of the 
tourism sector. The purpose of the conceptual model or diagram is essentially to identify main 
variables operating within the system, and the relationships between these variables. Our 
conceptual model of the tourism sector is built out of preliminary information and data 
obtained out of previous studies and literature reviews, and from a creative/ problem solving 
session held with our advisory group for the project. 

The second systems-oriented tool developed in this project was an extension of the MERIT 
dynamic economic model. MERIT is a systems-dynamics model constructed in the both of the 
principal systems dynamics software packages (Vensim® and Stella®). The purpose of 
undertaking a prototype extension of MERIT is to test the capabilities of simulating the 
economic consequences of tourism-related disruptions. In order to extend MERIT, the first 
step is to identify those components of the conceptual model which are already covered, to 
some extent, by the economic model, and those that are not. Of those components of the 
system that are not already covered, the task is then to identify the key equations and 
parameters within the model that can be altered to reflect the workings of the tourism system 
as identified in the other parts of the projects. Realistically there will be components of the 
tourism sector that it is not practical to run within a model such as MERIT, at least not without 
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significant additional research. There has been a need to balance all of these considerations 
in the development of a ‘workable’ model prototype.  
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4 Results 
4.1 Key themes identified from Advisory Meeting 

The results of the advisory meeting are structured under five sub-headings to reflect the flow 
of questions in Table 3.1. A sixth section on lessons learned is included based on the 
conversations during the meeting. 

1.     International market responses 

Christchurch was experiencing a tourism decline in the lead up to the Canterbury earthquake 
sequence in 2010. At that time, Christchurch was known as the ‘Garden City’ and attracted 
visitors to a range of heritage, cultural and natural attractions in the city itself.  Christchurch 
also provided a gateway to other parts of the South Island, with 85% of travellers to the South 
Island arriving at Christchurch airport in 2010 (CIAL, 2012). A lack of investment in tourism 
attractions was cited as a major contributing factor in the visitor decline leading up to 2010, 
with the Antarctic Centre the most recent major attraction to be developed in the city, which 
opened in 1990. 

Prior to the earthquakes, the Christchurch i-Site visitor centre received approximately 3 million 
visitors per year. After the February 2011 earthquake, visitors immediately stopped coming. 
The city’s conventions market was particularly badly affected, since the convention centre and 
associated hotels were located within the red zone cordon. Before the earthquakes 
Christchurch held a 25% share of the New Zealand conventions market, but this figure dropped 
to 2% in the aftermath of the earthquakes. Foreign embassies (particularly Australia) 
maintained travel advisory warnings against travel to Christchurch for six months after 
February 2011. In addition, the media continued to present negative images of Christchurch, 
and this became especially problematic after the Japan tsunami event in March 2011, where 
the imagery from both countries became quite confusing for international travellers. A major 
issue for Christchurch Canterbury Tourism was trying to mitigate the constant negative media 
being presented about the city. 

In the five years since the earthquakes, Christchurch continues to be a gateway to the South 
Island, and the supply and schedule of flights has changed to adapt to visitor preferences. For 
example six months after the earthquakes, flights into and out of Christchurch reflected the 
motivation of travellers to arrive into Christchurch and depart on the same day to explore the 
South Island (part of the ‘South Island Road Trips’ marketing campaign). Only recently has the 
average nights spent in Christchurch returned to 2.2 (which is the pre-earthquakes 
equivalent). More recently, inbound flight capacity is back up to where it was prior to the 
earthquakes, with the entry of new airlines helping to build visitor volumes again. Fewer 
Australians are now visiting Christchurch, but this has been offset by other relatively high 
yielding markets, including Europe, Chinese and other Asian visitors.  

Cruise tourism into Lyttelton Port prior to the earthquakes was growing steadily, however 
damage to port infrastructure meant a shift to Akaroa was required to maintain the flow of 
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cruise ships in the aftermath of the earthquakes. As a consequence, arrival of cruise ships into 
Akaroa went from 7 to 85 in one year, creating significant issues for the local community. Into 
the future, the size of cruise ships is growing and requires sufficient port infrastructure to 
accommodate the ‘megaships’. CCT propose that megaships be hosted at Lyttelton Port, and 
Akaroa will continue to serve the smaller vessels. Cruise ships offer the Australian market an 
opportunity to visit Christchurch in relative comfort and security, and many are choosing to 
return.  This has helped to rehabilitate Christchurch in the minds of some Australians.  Having 
a larger proportion of Australians using cruise ships has also resulted in new inbound markets 
securing accommodation in Christchurch more easily (due to the reduction in accommodation 
capacity post-quakes). 

The responses of international markets and the marketing of Christchurch can be divided into 
four key phases14: 

1. Immediate drop in visitor numbers. During this phase CCT worked hard to communicate 
within the tourism sector to assist operators to understand the rapidly changing situation 
during the immediate response. This included helping visitors to recover luggage and 
passports, and communicating across key tourism stakeholders. 

2. South Island Road Trips campaign – This phase focussed on ‘Christchurch as gateway’ by 
encouraging visitors to arrive into Christchurch and depart to explore the rest of the 
South Island straight away. The South Island Road Trips campaign focussed on mitigating 
the significant drop in Australian arrivals, beginning six months after the February 
earthquake. 

3. Rehabilitation and Renewal – This phase attempted to change the negative perceptions 
of Christchurch being replayed by the media. CCT ran ‘Discovery stream’, presenting 
images of the city online as it transitioned from disaster zone to demolition to 
construction zones, focussing on a range of initiatives to bring life back into the city, 
including GapFiller and other community efforts. Meanwhile CCT was working with 
government to advocate for the redevelopment of key tourism infrastructure in the city. 
Cruise tourism was identified as a key opportunity to grow visitor arrivals, and CCT 
continues to work closely with the Ports of Lyttelton and Akaroa to develop the cruise 
industry in Christchurch. 

4. ‘Pockets of Awesome’ – This phase recognises that the rebuild has been slow, but there 
are new visitor precincts and attractions developing within the city. Signposting 
(‘Wayfinding Towers') around Christchurch has helped visitors recalibrate themselves 
with the geography of the new inner city, and highlighted new initiatives to explore, 
including cultural walkways with interpretive signage. 

While New Zealand as a tourism destination has experienced a tourism boom over the past 
two years, Christchurch has not been able to capitalise on this growth relative to other centres. 
It has become clear that the gateway status of Christchurch has been a significant benefit to 
Canterbury, which is now the real attraction for visitors flying into Christchurch. CCT continues 
to try to attract international visitors into the city centre as part of their travel itinerary. 
Peripheral destinations, such as Tekapo, have experienced major growth to the point of issues 
arising due to lack of infrastructure and accommodation in the township. Queenstown has 
                                                           
14 Orchiston & Higham (2016) report on the first three of these phases. 
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also grown as inbound aviation capacity has increased, particularly direct flights from the 
eastern seaboard of Australia.   

The decline in international students studying in Christchurch has also been a significant issue, 
since friends and family often come to visit their children during their time in the city. The 
Canterbury Television (CTV) building collapsed during the February earthquake, killing 115 
people, including 70 foreign students at the Kings Education Centre. The education sector was 
particularly badly affected as a consequence. 

2.     Impacts on travel around the rest of the South Island 

Christchurch has traditionally been the gateway to the South Island. As mentioned in phase 
two above, the ‘South Island Road Trips’ initiative positioned the South Island as a driveable 
destination from Christchurch. It was particularly aimed at the Australian market which had 
been so badly affected post-quakes. As a consequence, Canterbury experienced significant 
benefits from the Christchurch gateway. Approximately 80% of travellers who arrive into 
Christchurch either drive or take a train to other parts of the South Island. CCT plans to 
continue marketing road trips to the South Island in the near future, and are working with 
tourism providers in Greymouth and elsewhere to improve the tourism offerings in peripheral 
destinations. This is particularly important for the TranzAlpine train excursion, since visitors 
arriving in Greymouth require a greater range of attractions and facilities than is currently 
available. Improving visitor packages for Greymouth will increase the proportion of visitors 
taking the train all the way to Greymouth, rather than only to Arthur’s Pass. 

Tourism growth across parts of the South Island has been rapid in recent years, and negative 
consequences are becoming apparent. Tekapo, for example, is a tourism ‘pinch point’, with 
many visitors arriving in Christchurch and driving straight to the township for their first night 
of accommodation. There are major capacity and infrastructure issues in the town during peak 
season. 

Queenstown Airport had a 6% market share of visitor arrivals into the South Island before the 
earthquakes. Since February 2011 there has been a structural shift, with Queenstown now 
claiming 43% of arrivals at the expense of Christchurch airport. Auckland Airport has a 
strategic partnership with Queenstown airport, and is a significant share-holder, which has 
resulted in massive growth in arrivals in recent years. In comparison to Christchurch, only 7% 
of visitors who arrive into Queenstown Airport will explore other parts of the South Island, 
reinforcing that Queenstown is the primary attraction for international visitors arriving there. 

Issues of relevance for NZTA that were highlighted during the meeting focused on tourist 
signage on South Island highways, and the need to improve the range and nature of signage 
in some places. For example, recent growth in visitor numbers to the seal colony in Kaikoura 
has led to safety issues in terms of tourist vehicles stopping on the shoulder of the highway 
due to lack of signage. The use of brown tourist signs is a positive, because they are distinct 
from other types of road signs. Increasing the number of these was suggested, particularly for 
toilets, places for safe photo opportunities and wifi zones. 

3.     Tourism recovery in Christchurch 
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CCT described their role in the immediate aftermath of the earthquakes as being focussed on 
communications, to deliver consistent messages through i-sites and to tourism operators. 
They also played an important role in communicating the logistical plans of all the hotels to 
visitors stranded in the city regarding suitcase recovery. In the response phase, the cruise ship 
market was identified as a major opportunity because visitors did not require accommodation 
and continued to spend money within the city during their visit.  

The range of tourism attractions in Christchurch was not greatly affected by the earthquakes. 
Apart from the aquarium in Cathedral Square (which wasn’t a top tier attraction), and souvenir 
shops in the central business district most tourism attractions have continued to operate in 
post-quake Christchurch. Alongside the ‘Arts Centre’, museum and art gallery, ChristChurch 
cathedral formed part of the cultural precinct of the city, and was considered an attraction 
which set the backdrop to the heritage component of the Christchurch tourism product. The 
severely damaged state of the cathedral and the continued lack of progress on deciding its 
fate was cited as being very negative for tourism recovery in the city, in terms of damaging 
the ability of Christchurch to attract investment in the central business district. This, alongside 
the delays in the final decision on reinstating the convention centre, have been a source of 
considerable frustration for CCT. The construction of a convention centre is now confirmed, 
and it is expected that hotel redevelopment will follow in close proximity. This is viewed as a 
significant win for Christchurch in terms of increasing visitor arrivals. Conferencing reduces 
seasonality since many conferences are scheduled for the shoulder and winter seasons.  

The accommodation market in Christchurch has changed significantly since the earthquakes, 
with Air BnB anecdotally becoming a major provider of accommodation in Christchurch. 
Average guest nights in Christchurch (2.2 guest nights per visitor) have rebounded to pre-
quake levels, however there has been no growth. Meanwhile the rest of New Zealand has 
experienced a boom in international visitor arrivals, but this is not being felt to the same extent 
in Christchurch. Christchurch tourism managers acknowledge there has been a significant shift 
in demand which has seen the city lose $300 million dollars in revenue per annum 
(Christchurch City Council, 2016), and that reinstating this market share will not happen ‘as of 
right’. The 2016 Christchurch City Council tourism strategy has highlighted the need to 
enhance the visitor experience with improved infrastructure, and to build major visitor 
attractions that become the iconic attractions of the future.  

4.     International market segment responses 

There were varying responses from different international market segments. The Australian 
market was particularly badly affected. Immediately following the February earthquake, all of 
the main Australian television channels began to roll 24-hour coverage of the events in 
Christchurch, and this continued for a period of three days. The disaster images being 
presented across the country created a strong perception of devastation for Australians, and 
this has proven very challenging to counter in the years since.  In addition, their Department 
of Foreign Affairs and Trade continued to warn against unnecessary travel to Christchurch for 
six months after the earthquakes, reinforcing the perception of fear and risk amongst 
potential travellers. In contrast, the North American and European markets have recovered 
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more quickly, and were less affected after the earthquakes, which may be related to less 
pervasive media coverage in these places. 

In 2016, the inbound arrival of international flights (i.e. inbound aviation capacity) has 
recovered to pre-quake levels, and visitor volumes have also recovered, however this does 
not translate as higher numbers of visitors in Christchurch city because many still choose to 
depart immediately for Canterbury or the rest of the South Island.  

Whilst there has been a decrease in Australian visitors, there has been an increase in Chinese 
visitors. Chinese visitors are higher yielding (i.e. they spend more money on their visit), and so 
whilst arrivals are still lower than pre-quake, the total visitor spend has grown.  

5.     Domestic tourism responses 

Domestic tourism was very slow to recover, much like the Australian market, and there remain 
issues about the perceptions of safety and the range of attractions available in Christchurch 
amongst New Zealand tourists. Similarly to the Australian response, the risk aversion of the 
domestic market is partly attributed to the intensely negative media reporting on Christchurch 
for many months after the earthquakes. In addition, most New Zealanders know someone 
from Christchurch and are therefore likely to have heard stories of the earthquake damage, 
insurance issues and continuing aftershocks, which reinforces the widespread negative 
perceptions. Anecdotally, some domestic tourists are returning to witness the recovery of the 
city. However, there has been an observation of local Christchurch people choosing to travel 
to visit friends and family outside Canterbury as a respite from the Christchurch rebuild and 
aftershocks, leading to a net outflow of domestic visitor numbers.  Quantifying inbound 
domestic tourism has been challenged by a rapid change in the cultural composition of the 
city as immigrants and New Zealand workers arrive to contribute to the rebuild. This makes it 
difficult to identify those visiting on holiday and others who plan to stay and live in 
Christchurch in the longer term. 

Christchurch Canterbury Tourism has identified the types of domestic tourists they would like 
to attract back to Christchurch: ‘active boomers’. These individuals typically have adult 
children, are financially secure and have leisure time available for enjoying their retirement. 
Cycling and walking are considered the two main attractions for this group, using Christchurch 
and the Port Hills as the hub, alongside activity in other parts of Canterbury (Kaikoura, 
Methven, Tekapo, Hamner Springs and elsewhere). In addition, train journeys are a very 
important attraction, particularly the TranzAlpine and Coastal Pacific journeys. This marketing 
strategy is seen as a key initiative to rebuild domestic tourism in Christchurch. 

6.     Lessons for the future 

o The first issue was managing visitors in the city post-quake, and how to look after 
them and assist in repatriating them.  Communication was cited as key in this 
phase. 

o Tourism was noted as being dislocated from Civil Defence and Emergency 
Management, and communication between the tourism industry and CDEM was 
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challenging during the response phase as new relationships between key 
stakeholders were rapidly developed. 

o There has been a level of complacency around demand and supply in the tourism 
sector, and a perception that it ‘just looks after itself’. An important lesson from 
the Christchurch experience is tourism demand and supply needs to be 
proactively managed. However, the current structure of Regional Tourism 
Organisations across New Zealand is insufficient in addressing this need, since 
their primary purpose is a marketing role, not tourism management. During the 
response and recovery in Christchurch, CCT focussed a great deal of energy on 
tourism management issues (particularly during the first six months after the 
February earthquake, when they were unable to do any marketing due to the 
unsafe condition of the city), and proactively sought to mitigate tourism losses 
through a number of initiatives, including cruise tourism management and facility 
provision. For example, they attracted some conferences back into the city by 
using alternative venue options. 

o From a tourist highway perspective, NZTA need to focus their effort on tourist 
signage and linking tourist facilities and roads more effectively. The toilets in 
Kaikoura were cited as a case in point, where their location is on a dangerous 
stretch of road. CCT recommend using international best practice for tourist 
signage. In addition, improved campervan parking in Christchurch would 
encourage visitors to go into the city from the airport, whereas currently there is 
a perception that this is too difficult. 

o The importance of Ngai Tahu in the Christchurch rebuild was noted, including the 
excellent cultural walks involving narratives from Ngai Tahu alongside stories of 
Queen Victoria. Ngai Tahu have developed their own urban design guidelines, and 
have been an important stakeholder in the redevelopment of central 
Christchurch.     
 

4.2 Theoretical framework for the tourism sector 

Given the importance of tourism to the regional and national economy in New Zealand, it is 
worthwhile considering the factors that influence tourist flows to a particular destination, and 
the potential responsiveness of tourism demand to these factors. In this section we draw 
together the key ideas from the expert-informed review of the tourism sector, as well as 
background information from a review of tourism literature, into a conceptual model of the 
tourism sector. To reflect the scope of this project, within the conceptual model presented, 
particular emphasis is given to international tourists, and the potential influences of a 
disruption event on the sector. 

4.2.1 Market Segmentation 

A starting point for this framework, and tourism analyses in general, is the observation that 
tourists can be classified into a number of different groups (sometimes termed markets), and 
there may be variations in behaviour between these different groups. Among the most 
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obvious categories for classification of tourists is tourist origin, i.e. domestic or international. 
Reflecting the data available, we have concentrated on international tourists. International 
tourists are often further classified according to country (or group of countries) from which 
they originate. In the collection of the Marketview data, for example, market segments chosen 
were Australia, China, US, UK, Other North America, Other Europe, Other Asia and Other. 

Another frequently applied classification for tourists is purpose of visit, for example 
holiday/leisure/recreation, business/professional (attending conferences or conventions as 
well as other work-related activities), or visiting friends and family (including health and 
religious motivations) (Statistics New Zealand, 2016). In 2015, 53% of international visitors 
came for a holiday, 27% to visit friends and family, and 14% for business (Statistics New 
Zealand 2016). Undoubtedly, there is considerable overlap between purposes, for example 
persons travelling for work also taking additional time for general sightseeing and holidays. 

4.2.2 Tourism Demand Forecasting Models 

The theoretical framework put forward in this section is intended as a conceptual ‘systems’ 
model. As such the emphasis is on identifying cause-and-effect relationships, feedback 
structures (positive and negative reinforcing loops) and sources of time lags and delays. 
Although statistical models are based on quite a different paradigm or approach, it is 
nevertheless helpful to review these models to investigate whether it is possible to identify 
and adopt key causal hypotheses presented in other tourism research.  

If we consider statistical models with explanatory variables, the general tourism demand 
function in the literature takes the form (Asthanasopoulos et al., 2011): 

, 

where  is the demand variable from origin country i (e.g. number of tourist arrivals, tourist 

expenditure, count of visitor nights);  is the income level of origin country i in real terms; 

 is the relative cost of goods and services in the destination country for persons from 

country i;15 and  represents tourism prices in substitute destinations.16  Within tourism 

demand models the transportation costs to access tourism goods in destination countries 
might be included as an additional variable, or potentially incorporated as part of the pricing 
terms. However, relatively few studies actually consider transportation costs, mainly due to 
inability to access suitable data (Lim, 2006). The dummy variables include seasonal and 

possible one-off events (e.g. major sports events, terrorist attacks), and  is a random error 
term. A further term that is missing in the above function is population, where an increase in 
the population of an origin country is expected to show a positive correlation with tourism 

                                                           
15 Usually the consumer price index (CPI) is taken as a proxy for the cost of living for tourists in the destination. 
Thus the relative costs can be established by comparing the relative CPI of the origin and destination countries, 
adjusted for exchange rates. 
16 Potentially measured by a weighted average price index for the set of alternative destinations. 
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demand from that country. Sometimes population features as a separate explanatory variable, 
but sometimes it is included by modifying the dependent variable to become international 
tourism demand per capita (Song and Turner, 2006). 

Some tourism demand models also account for dynamic influences, by using lagged 
dependent variables.  One reason for this is the persistence of habit. For example, even if the 
relative prices at a tourist destination increase, it may take some time for people to change 
habits and destination choices. A further justification is that lagged relationships allow for 
some inclusion of supply-side considerations. In other words, tourism numbers can take some 
time to adjust due to the presence of supply side constraints, such as limited hotel 
accommodation. Marketing is another factor that may also be used in tourism demand 
models, i.e. promotional expenditure has a positive role in determining the level of tourism 
demand. However for many studies, the unavailability of marketing expenditure data across 
different origin countries has constrained its use in models. 

Overall key conclusions from standard tourism demand forecasting, none of which are 
surprising, appear to be that demand is influenced by the size of the demand markets (i.e. 
population), the level of income of potential travellers and hence their ability to pay for travel, 
and the relative prices of goods and services at the destination compared with alternative 
destination options. When considering prices we need to consider not only the direct costs of 
goods and services, but also the costs involved in accessing the goods and services, particularly 
transportation costs.  The perceptions of potential tourists (potentially influenced by 
marketing) is also important for demand forecasting. Finally, it is possible that even when a 
tourism system is subject to a sudden change there may be a lagged response in demand.  

4.2.3 Other important considerations 

x External forces 

A key theme in the tourism literature, and one that is quite evident from the data 
analysis below, is the importance of external or exogenous forces on tourism. The 
tourism industry in New Zealand is significantly dependent on factors that are outside 
the sphere of influence of the industry, wider communities, or even local and national 
governments. Global forces can alter patterns of wealth to create emerging (and 
declining) origin markets, influence the costs of travel to different destinations, or 
underpin significant disruptions between cultures (e.g. political conflict). 
Furthermore, many of these factors are highly dynamic, and hence the tourism 
industry tends to be subject to significant fluctuations and is relatively unpredictable.  

x Core versus supporting resources and factors 

Competition among destinations, i.e. locations that connect together combinations of 
tourism products (such as hotel and air transport) as well as non-commercial activities 
(e.g. enjoying scenery) is pivotal to shaping the global tourism industry. The 
competitiveness of a destination, i.e. the effectiveness in attracting tourists, depends 
in part on the destination’s endowment of resources. These resources can be 
distinguished between core resources and attractors and supporting factors and 
resources (Crouch and Ritchie, 2006). While it is the core resources and attractors (e.g. 
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natural scenery and cultural heritage) that constitute the primary motivations for 
inbound tourism, the supporting factors and resources (e.g. a range of visitor 
accommodation options, transport infrastructure) which provide the foundation upon 
which a successful tourism industry can be established.  

  

4.2.4 Conceptual Model 

Bringing the above ideas together, Figure 4.1 provides a prototype systems model for 
international tourism. Causal network diagrams are key tools used in systems research to 
represent relationships among sets of variables or components operating in a system (for 
example, Maani and Cavana (2000); Sterman (2000)).  An arrow linking two components is 
used to indicate a causal association between those components.  A ‘+’ symbol adjacent to 
the arrow indicates that an increase in the variable at the tail of the arrow causes a 
corresponding increase in the variable at the head of the arrow, above what it would have 
been otherwise.  Conversely a ‘-‘ symbol indicates that, compared to a situation with no 
change, a change in the tail variable causes the head variable change in the opposite direction.   

‘Normal’ Market Conditions 

We begin our description of the system by looking at those system relationships operating 
under normal conditions, or in other words market conditions existing without the influence 
of a disruptive event. These relationships are all of the blue arrows in Figure 4.1. At the centre 
of the figure we can see that the quantum of ‘inbound tourism for region or nation’17 is 
identified as being influenced by five other system components:  

1) The supply or provision of core resources and attractors 
2) The supply or provision of supporting factors and resources 
3) The total size of the potential tourism market, which in turn is influenced by the 

population of potential visitors and their incomes per capita 
4) The cost to access core resources and supporting services in the region/New Zealand 

relevant to other potential countries/destinations, which in turn is heavily influenced 
by the cost of travel to and between tourist destinations (time as well as direct 
financial costs of travel). Note also that better infrastructure provision (e.g. road and 
rail networks) can help to bring down the costs experienced by tourists, hence the 
negative relationship identified between ‘regional and national provision of 
supporting factors and resources’ and ‘distance and time to travel’; and  

5) The perceptions of potential visitors, which can be potentially altered via marketing 
and information provision.  

                                                           
17 It is relevant to consider not only the supply of resources across the whole country, but also potentially at smaller 
geographical scales over which tourism ‘trips’ may operate, such as the South Island 
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Figure 4.1  Causal Network Diagram for International Tourism 

 

Even when the core reasons for visiting a country/region are fixed, tourists will generally have 
a number of options available regarding the local destinations or specific sites at which they 
choose to visit and purchase goods and services. For example, on arrival in Christchurch airport 
and en route to Queenstown, the choice to stay at a hotel in Christchurch versus Tekapo for 
the first night’s accommodation. Clearly, local destinations that have a close proximity to core 
tourist attractors have a natural advantage in attracting a large share of tourism expenditure. 
There is thus a positive relationship in Figure 4.1 between ‘proximity to regional and national 
core resources and attractors’ and ‘inbound tourism at local destination’.  Nevertheless, the 
supply of supporting services at the local destination is also important. For example, the 
provision of a large number of restaurants and eateries is in itself an attractive feature for 
tourists, and will often entice visitors to bypass accommodation options at more proximate 
towns for more heavily populated towns/cities. 

At the bottom right-hand corner of the figure three negative feedback loops have been 
identified (indicated by a counter-clockwise loop with a negative symbol “-“ in the middle). 
These are the important self-regulating system relationships that are anticipated to operate 
under normal market conditions, and help ensure that the tourism sector is ‘kept in check’. To 
aid in communication, the three loops have also been drawn separately in Figure 4.2 below. 
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Beginning with the supply-side of the market (“Supply Loop” in Figure 4.2), it is expected that 
when inbound tourism at local destinations increases, leading to increased competition for 
local supporting factors and resources, there will be an appreciation in the cost of local tourism 
support services.  For example, if hotels at a destination are often fully booked, it is likely that 
accommodation providers will take the opportunity to raise prices and select higher paying 
guests. However under normal market conditions we also expect that increased prices will 
entice more suppliers of supporting factors and resources to enter the market, thus bringing 
down competition for resources and regulating against further price increases. System-
regulating behaviour similarly exists on the demand-side of the market. When there is 
increased competition for local supporting factors and resources, and the cost of local tourism 
support services appreciates, we expect the demand for local services to decrease in favour 
of alternative destinations (“Demand Loop 2” in Figure 4.2). Furthermore, increased prices at 
the local level can filter through as increased prices at the national/regional level, potentially 
reducing the total supply of inbound tourists to New Zealand. 
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                                                               Supply Loop                                                                         Demand Loop 1 

 
Demand Loop 2 

 

Figure 4.2 Three negative feedback loops operating within the causal network for International Tourism (See Fig. 4.1) 
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Influence of a disaster or other disruptive event 

Also included in Figure 4.1 are a number of red arrows that help us conceptualise the 
important influences of a disruptive event on the system. Four key causal relationships are 
identified:  

x Damage to supporting factors and resources – This is perhaps the most obvious causal 
relationship between a disruptive event and the tourism industry. In Christchurch, for 
example, many hotel buildings were destroyed or structurally compromised after the 
February earthquake and could not then be occupied. In addition, water supply 
infrastructure was disrupted. This had many flow on-effects to other supporting 
services such as restaurants and other accommodation providers (e.g. motels, holiday 
parks etc.). The airport was also temporarily shut down. Similarly, research indicates 
that during an Alpine Fault event damage to the road network from coseismic 
landslides will significantly impair tourist transportation flows, greatly increasing the 
time and costs to access some key West Coast destinations, and limiting access to 
some sites for many months (Robinson et al. 2016). Importantly, when considering 
the potential influences on tourist behaviours we need to consider damage occurring 
not only to local supporting factors, but also damage to the wider region and nation.  
For example, tourism demands in Auckland can be influenced by the outcomes of a 
volcanic eruption in the central North Island, or a large earthquake in the South Island. 

x Damage to core resources and attractors– Damage to core resources and attractors is 
perhaps less common during disruptive events than damage to supporting factors and 
resources. However, when a disruptive event damages a destination’s natural or 
cultural attractions, the outcomes will be potentially devastating for the tourism 
industry. For example, the destruction of the ‘pink and white terraces’ on the slopes 
of Mt Tarawera during the 1886 volcanic eruption essentially erased a unique and 
irreplaceable natural attraction. Christchurch did not have a significant endowment of 
core resources to attract international tourists prior to the earthquake. The heritage 
precinct of the central city, including ChristChurch Cathedral, the ‘Arts Centre’, 
museum and gallery, was the most prominent core attraction. The extensive damage 
to heritage buildings caused by the earthquakes did have a significant impact on the 
perceptions of the city.    

x Heightened fear and negative perceptions of destination – Clearly disruptive events 
can have a negative impact on visitor perceptions, and their intention to visit a 
destination in future. A clear message from our expert workshop was that the more a 
potential tourism market is subjected to negative images and information during and 
after a disruptive event such as the Christchurch earthquakes, the worse the impacts 
on perceptions and the less likely people are to visit. For example, the Australian 
market has been slowest to recover, which is largely attributed to widespread 
negative media and strict travel advisory in Australia after the earthquakes. Similarly, 
domestic tourists in New Zealand have been slow to return to Christchurch, largely a 
consequence of their perceptions of Christchurch as a broken city.    
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x Increased demand for tourism support services by non-tourism activities – Many of the 
supporting factors and resources of the tourism sector also support other types of 
economic activities. If response and recovery operations are required after a 
disruptive event these may, in part, be supported by services also provided for 
tourism. The most obvious example is the increased demand for commercial 
accommodation services to temporarily house residents displaced by an event, and 
demand for the workforce required for response and rebuild operations. In some 
cases these new demands may help to keep local businesses afloat by filling the void 
in service demands created by reduced tourist numbers. In other cases it may be more 
of a case of increased competition for service provision between tourism and 
recovery/rebuild operations. 

 

4.3 Impacts of the Canterbury earthquakes on New 
Zealand tourism 

4.3.1 Analysis from Conventional Data Sources 

In this section we present analysis of key New Zealand tourism trends and responses for the 
period before and after the Canterbury earthquakes, using data from conventional sources 
(listed in section 2.3). These visual presentations of various aspects of the tourism industry in 
New Zealand are designed to set the context for further discussion of the effect of the 
Christchurch earthquakes, and potentially other future disruptive events, on tourism activity. 

Figure 4.3 presents international guest nights for New Zealand, the North and South Islands 
and Canterbury between January 2003 and May 2016, with forecasts (in blue) between 
January 2010 and May 2016. Guest nights for New Zealand show a flattening in demand after 
2010, however the actual curve remains within the 95% confidence interval (CI). The North 
Island and South Island figures present two contrasting outcomes. For the North Island, the 
curve remained within or slightly above the demand curve, well within the 95% CI, throughout 
the post-quake period until 2016. However, the South Island experienced a sharp drop in 
international guest nights which essentially set the industry back to 2003 levels. In 2016, actual 
guest nights have almost returned to forecast levels. The figure for Canterbury illustrates the 
worst outcome, where guest nights were heavily reduced and continue to remain well below 
forecast.  

Figure 4.4 illustrates the same guest night data, but for domestic visitors. Unlike the 
international data presented in Figure 4.3, the only place that experienced a significant drop 
in domestic visitation (well outside the 95% CI) was Christchurch city, where the earthquakes 
have resulted in an unprecedented downturn in domestic tourism demand over the last five 
years. In contrast, the New Zealand, North Island and South Island domestic guest night data 
remained within the 95% CI after 2010, and has either reached or exceeded forecast levels in 
the last 2-3 years. This reflects a very localised negative response to domestic travel to 
Christchurch, with very little impact of the Christchurch earthquakes on domestic travel across 
the rest of New Zealand. We suggest this is largely a consequence of the negative perceptions 
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of Christchurch as a disaster zone, driven by extensive media attention and word-of-mouth 
experience of Christchurch people suffering due to the initial event, aftershocks, and the 
complex response, recovery and rebuild issues over the past five years. As a consequence, 
Christchurch is currently not considered a holiday destination by many New Zealanders. 

Figures 4.5 to 4.9 present actual monthly expenditure by international visitors between April 
2008 to June 2016, together with forecast monthly expenditure, with 95% confidence 
interval bounds (only from January 2010 to June 2016) for four different types of  
international visitors (Australian, United Kingdom, United States and Other countries). The 
definition of other countries does not include the Chinese market, simply because the highly 
emergent nature of this visitor market does not allow for robust forecasting of expenditure. 
In interpreting these figures, we suggest that if the seasonally adjusted actual data lies 
outside the confidence interval, we are 95% confident that the drop in tourist expenditure 
after 2010 is a consequence of the earthquakes. In addition, if the confidence intervals are 
very large, this reflects the highly volatile nature of tourist expenditure in the dataset.  
 
Figure 4.5 illustrates the actual and forecast expenditure data for Christchurch city. The 
Australian market dropped by the largest proportion, well outside the 95% CI, thus we can 
conclude with 95% certainty that the Christchurch earthquakes were responsible for the 
reduction in expenditure. Likewise the UK, USA and Other countries categories all dropped 
below the 95% CI level, but these drops were significantly lower in magnitude. Other countries 
showed the largest drop, followed by the US and the UK.  

Expenditure by international visitors in Canterbury (Figure 4.6) highlights that the Australian, 
US and Other countries markets were significantly affected by the earthquakes, and spent less 
money in Canterbury as a consequence. The magnitude of the drop in expenditure by 
Australians, however, was much less than for Christchurch city. UK visitor expenditure did not 
drop below the 95% CI, thus while they did spend less money than forecast, the earthquakes 
cannot conclusively be identified as the cause of the reduction. Notably the UK market is the 
only one to exceed forecast levels of expenditure in the period since 2010. 

In the South Island (Figure 4.7), expenditure by the Australian market was the only one to drop 
below the 95% CI level, suggesting the earthquakes were the cause of the actual drop in 
expenditure after 2010. While the UK, US and Other countries categories did spend less money 
in the South Island, we cannot conclusively say that the earthquakes had an impact of visitor 
expenditure. All markets, except the Australian, have rebounded to above forecast levels since 
2012.  

For the North Island (Fig. 4.8), expenditure by Australians exceeded both the forecast and 95% 
CI in the year following the 2011 earthquake, suggesting a significant consequence of the 
earthquakes was a net increase in Australian visitors (and hence expenditure) in the North 
Island. Clearly, Australians planning to visit New Zealand in 2012 chose to exclude the South 
Island from their itineraries, in preference to visiting only the North Island. The timing of this 
rise in expenditure coincides with the Rugby World Cup in late 2011, and probably accounts 
for a large number of Australian arrivals into the North Island (only one of their rugby matches 
was held in the South Island, in Nelson). For the UK, US and Other countries markets, 
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fluctuations in forecast and actual expenditure were not significantly different, thus the 
earthquakes had no obvious impact on expenditure patterns in the North Island. 

Overall, international visitor expenditure in New Zealand showed a significant reduction 
(outside 95% CI) in spending from the Australian market, which has continued to lie well below 
forecasted levels since and has only just returned to pre-2010 levels in 2016. No significant 
impact was experienced across the other three markets. Thus, while the North Island picked 
up some additional Australian expenditure in 2011 and 2012, the net result for New Zealand 
has been reduced Australian spending, and is characterised by a long period of slow recovery. 
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Figure 4.3  Actual monthly international guest nights (by Quarter for January 2003 to May 2016) and forecast monthly international guest nights, with 
95% confidence interval bounds (by Quarter for January 2010 to May 2016)  
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Figure 4.4  Actual monthly domestic guest nights (by Quarter for January 2003 to May 2016) and forecast monthly domestic guest nights, with 95% 
confidence interval bounds (by Quarter for January 2010 to May 2016)   
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Notes: Other countries excludes Chinese. 

Figure 4.5  Christchurch City actual monthly expenditure by international visitors (April 2008 to June 2016) and forecast monthly expenditure by international 
visitors, with 95% confidence interval bounds (January 2010 to June 2016)  
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Notes: Other countries excludes Chinese. 

Figure 4.6  Canterbury actual monthly expenditure by international visitors (April 2008 to June 2016) and forecast monthly expenditure by international 
visitors, with 95% confidence interval bounds (January 2010 to June 2016)  
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Notes: Other countries excludes Chinese. 

Figure 4.7  South Island actual monthly expenditure by international visitors (April 2008 to June 2016) and forecast monthly expenditure by international 
visitors, with 95% confidence interval bounds (January 2010 to June 2016)  
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Notes: Other countries excludes Chinese. 

Figure 4.8  North Island actual monthly expenditure by international visitors (April 2008 to June 2016) and forecast monthly expenditure by international 
visitors, with 95% confidence interval bounds (January 2010 to June 2016)  
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Notes: Other countries excludes Chinese. 

Figure 4.9  New Zealand Actual Monthly Expenditure by International Visitors (April 2008 to June 2016) and forecast monthly expenditure by international 
visitors, with 95% confidence interval bounds (January 2010 to June 2016) 



 

 

 

 

39 

 

4.3.2 Analysis using MarketView Data 

As explained in Section 3.1, the Marketview data collected for this study provides a relatively 
small time series on international cardholder transactions and expenditure, namely the three 
weeks prior to the February 2011 earthquake, and the three weeks following the event. For 
domestic cardholders the data is quite restricted, i.e. only domestic visitors who were likely to 
have been in Christchurch shortly before (i.e. the day before) the event. To help understand 
the extent to which spending behaviours changed as a result of the event, data were collected 
for the same time slots in the three years prior and three years following the February 2011.  
Our opinion is that the Marketview data is best suited for in-depth analysis (e.g. by different 
market segments, different locations, and at different weekly timeslots) of the immediate 
change in spending behaviours following the event. However it can also potentially provide 
useful insights that supplement our understanding of the three years of recovery post the 
event, noting that it only covers a small snapshot of spending for each of these years. 

In this report we have separated the analysis of the Marketview data into three parts. Part 1 
focusses on cardholders who were known to be tourists shortly prior to the event. Part 2 looks 
at the spending of tourists (only international tourists due to data constraints) who were not 
known to have been in New Zealand prior to the event (as no expenditure was recorded three 
weeks prior to February 21, the reference date), and Part 3 provides an overall summary of 
the predicted changes in expenditure of international tourists for the three weeks 
immediately after the February 2011 earthquake. 

(1) Behaviour of cardholders known to be tourists in NZ (international and domestic) shortly 
prior to the event  

To start, Figure 4.10 plots the proportion of total cardholder expenditure across all of New 
Zealand that is spent at different locations in the week prior to the reference date, and 
compares this to the proportion of total cardholder expenditure across all of New Zealand in 
the three weeks after the reference date. These proportions are also plotted for different 
years, so that we can compare the year at which the earthquake event occurred with 
alternative years. Three different datasets are also analysed: Dataset 1 consists of 
international cards with expenditure in Christchurch on the day prior to the reference date 
(matches to Question 1 in Section 3.1.1); Dataset 2 comprises international cards with 
expenditure in New Zealand at any time three weeks prior to the event (see Groups A, B, C for 
Question 2 in Section 3.1.2); and Dataset 3 consists of domestic cards with expenditure in 
Christchurch one day prior to the reference date.   

From the outset it is helpful to note that during February 2013 New Zealand hosted games for 
the Cricket World Cup and this one-off event had a substantial impact on the recorded 
expenditure during that year, particularly for the international tourists captured in Dataset 2. 
Unsurprisingly, the results for Datasets 1 and 3 indicate that there was a marked change in 
expenditure for 2011 compared with prior and following years. Of the people who were in 
Christchurch immediately prior to the event, the proportion of expenditure in the city for the 
three weeks following the event was significantly less than in previous and following years. In 
contrast, the North Island’s share of total tourist expenditure by people who were in 
Christchurch prior to February 11th was higher in 2011 than in other years. The same pattern 
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also seems to emerge for the rest of Canterbury, with higher expenditure compared to 
previous years. Note that this is in percentage terms, and we cannot deduce from this 
information alone whether absolute expenditure in the North Island (and rest of Canterbury) 
also increased. It may be the case that the North Island’s share of total expenditure increased 
simply because visitors in the South Island shortened their trips and thus the North Island’s 
share of the remaining expenditure increased. 

Interestingly, in 2011 Christchurch’s share of tourism expenditure was already down from 
previous years for the weeks prior to the earthquake (Datasets 1 and 2 in Figure 4.10). 
However, there was a massive further reduction for the three weeks after the event. Both 
Christchurch and Canterbury’s share of total international expenditure have remained lower 
in the five years since the earthquakes (Dataset 2). 

Figure 4.11 provides more insight on the absolute (rather than proportional) changes in 
expenditure by tourists in New Zealand immediately prior to the event. Important to note is 
that even without major disasters, tourism numbers fluctuate significantly from year-to-year 
due to a variety of internal and external reasons. To help remove the influence of these 
‘natural’ fluctuations so that we might better understand the impact of the earthquakes on 
spending immediately following the event, we have measured all spending in the three weeks 
after the event relative to the spending one week prior to the event. One observation from 
these plots is that there seems to be a general downwards trend occurring over time. We can 
interpret this outcome as meaning, simply, the value of tourist expenditure in the third week 
of February has been increasing at a greater rate than the value of tourist expenditure at the 
end of February and beginning of March (or peak tourist expenditure is growing faster than 
non-peak expenditure). Putting this background trend aside, for Dataset 1 there seems to be 
strong evidence that the North Island actually benefited in absolute terms in the first three 
weeks after the event by increased expenditure. Tourists who were in New Zealand prior to 
February 22nd but not necessarily in Christchurch (Dataset 2) also seem to have spent more 
in the North Island than they would have otherwise been expected to spend based on 
information from other years. Possibly the same outcomes were also experienced in the rest 
of Canterbury and the rest of the South Island. 

For New Zealand as a whole the results are perhaps surprising: in the few weeks following the 
event it is difficult to conclude that the earthquakes actually caused a drop in expenditure by 
international tourists who were in New Zealand prior to the event. Indeed the outcome may 
actually be the opposite (i.e. a slight increase in expenditure from what would otherwise be 
anticipated). Further work is required to fully understand the reasons behind this interesting 
result. One hypothesis is that, particularly for international tourists, it is relatively difficult to 
change plans as it requires booking new flights, accommodation and other commercial 
services. The difficulty in changing international flights and potentially losing money on 
existing bookings may be a disincentive for people shortening trips and returning home. There 
is also a possibility that higher spending results from increased competition among tourists for 
the remaining supply of services following the event.  These and other system conditions that 
influence tourist behaviours following an event are worth further consideration. 
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Notes: Dataset 1= International Cards with Expenditure in Christchurch on day prior to event, Dataset 2 = International Cards with Expenditure in New Zealand at any time three weeks prior to event 
(Groups A, B and C), Dataset 3 = Domestic Cards with Expenditure in Christchurch one day prior to event 

Figure 4.10  Proportion of Total New Zealand spend in each region for the week before and three weeks after the reference date. 
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Notes: Dataset 1= International Cards with Expenditure in Christchurch on day prior to event, Dataset 2 = International Cards with Expenditure in New Zealand at any time three weeks prior to event 
(Groups A, B and C) 

Figure 4.11  Ratio of spend in each region for three weeks after the reference date relative to the total spend the week before  
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Notes: Dataset 1= International Cards with Expenditure in Christchurch on day prior to event, Dataset 2 = International Cards with Expenditure in New Zealand at any time three weeks prior to event 
(Groups A, B and C) 

Figure 4.12  Ratio of spend in each region for three weeks after the reference date relative to total spend the week before, by expenditure category 
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Figure 4.12 provides expenditure after the event, broken down into the four expenditure types 
contained in the Marketview dataset, i.e. accommodation, fuel, restaurants, and 
supermarkets/grocery stores.  For international cardholders with expenditure in Christchurch 
the day before February 22nd (Dataset 1), there appears to be a particularly marked break in 
general expenditure trends for the fuel category. The expenditure on fuel appears to have 
increased quite noticeably, particularly for the North Island but also for New Zealand as a 
whole. This has not been investigated further but the obvious explanation is that people 
changed their itineraries in response to the earthquake event and this generally resulted in 
more vehicle travel by tourists, particularly in the North Island. Even for tourists who were in 
New Zealand prior to the event but not necessarily in Christchurch (Dataset 2), there appears 
to have been some increase in fuel purchases in the North Island, although this is determined 
only from looking at the shape of the plots rather than statistical analysis. Not surprisingly, 
restaurant expenditure in Christchurch was significantly down after the earthquakes, when 
many restaurants were closed. Conversely there was greater proportional spending in 
supermarkets/food retailers in the North Island. It is interesting that New Zealand 
supermarket/grocery retailers as a whole seem to have experienced greater expenditure as a 
result of the earthquake, by persons who were in Christchurch prior to the event. The reasons 
for this are unknown but a number of potential explanations could be explored. For example, 
for tourists having to spend extra money on changing itineraries after the disaster, they might 
have chosen to ‘eat out’ less and ‘eat in’ more.  

(2) Behaviour of international tourists who were not in New Zealand immediately prior to 
the event 

To obtain data for only those tourists arriving in New Zealand after February 11th, we have 
essentially used the dataset produced for Question 2, Group D, and subtracted the spending 
of Groups A, B and C as these consist of persons known to have been in New Zealand at some 
stage three weeks prior to the event. For the analysis of this market segment, we have 
attempted to put information on different spending types, different spending locations, and 
different inbound markets, together into a single set of plots (Fig. 4.13). We have also tried to 
remove the influence of ‘natural’ fluctuations by reporting all results for expenditure in the 3 
weeks after the event relative to expenditure in the weeks before the event.  

One of the more obvious results from the series of plots in Figure 4.13 is that in the three 
weeks after the event, there seems to have been a transfer of demands by international 
tourists from Christchurch merchants to merchants located in the rest of Canterbury. This 
occurs mainly in the spending categories accommodation and supermarkets/grocery, and 
particularly by the Australian and North American markets.  Unlike the results produced for 
part 1 (which considered only people who were in New Zealand prior to the event), there does 
not seem to be a noticeable increase in fuel purchases in the North Island. Indeed for the 
North Island as a whole, it is generally hard to conclude for any of the spending or market 
categories how the earthquake event altered behaviours beyond normal year-to-year 
fluctuations. A further general observation is that the Asian market has been subject to 
significant fluctuations in recent years, so it is difficult to draw any conclusions regarding 
behavioural change. 
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Notes: New arrival expenditure is derived from Marketview Dataset 2D less the sum of Datasets 2A, 2B and 2C.  

Figure 4.13  Ratio of total spend in 3 weeks after the reference date by new international arrivals to total spend by international tourists there in the 
three weeks prior. 
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(3) Total Impacts for International Tourism during Three Weeks after the Event 

In this final section, we have attempted to draw together the two market segments for 
international tourists covered in parts 1 and 2, and provide estimates of the total changes in 
expenditure experienced during the three weeks after the event. These expenditure changes 
are investigated individually for each of the three weeks, for different expenditure locations, 
and for different expenditure types. The data utilised is from Question 2, Group D.  

A variety of analysis methods and statistical techniques were trialled before settling on the 
approach that is described here. Given the significant year-on-year fluctuations in the tourism 
sector, it was important to first ‘rebase’ all data by an appropriate parameter to remove 
variation. The rebasing parameter selected was the average weekly expenditure in location 
under investigation, over the three weeks prior to the reference date. Once the data was 
rebased we were able to produce best fit curves with 95% confidence interval bounds so that 
expenditure ‘predicted’ for 2011 could be compared with that actually experienced. These 
results are depicted in Figures 4.14 to 4.17. Note that the confidence intervals produced for 
the North Island during the first week after the event (Figure 4.17) are very large, but this 
appears to occur because the expenditure data recorded in 2013 (the year when the Cricket 
World Cup was held) consisted of significant outliers. 

The difference between the expenditure predicted in 2011 and that actually experienced is 
our best estimate of the total impacts of the February 2011 earthquake on tourism 
expenditure. These results are summarised in Table 4.1. 
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Figure 4.14  Estimated spend in weeks after February 11th based on average weekly spend in weeks before for Christchurch City 
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Figure 4.15  Estimated spend in weeks after February 11th based on average weekly spend in weeks before for rest of Canterbury  
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Figure 4.16  Estimated spend in weeks after the reference date based on average weekly spend in weeks before for rest of South Island 



 

 

 

 

 

50 

 

 
Figure 4.17  Estimated Spend in weeks after the reference date based on average weekly spend in weeks before for North Island 
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Table 4.1  Summary of Change in International card spending during the first three weeks after the February 2011 earthquake, by spending type 

 

 

Predicted 95% conf. interval Predicted 95% conf. interval Predicted 95% conf. interval

Christchurch City
Accomodation 1.11 0.51 -54% (-57% to -52%) 0.97 0.48 -51% (-55% to -46%) 0.82 0.43 -47% (-51% to -42%)
Fuel 0.38 0.13 -66% (-68% to -64%) 0.32 0.13 -58% (-59% to -56%) 0.26 0.14 -48% (-52% to -44%)
Restaurants 1.03 0.13 -87% (-88% to -87%) 0.83 0.19 -77% (-78% to -76%) 0.68 0.18 -74% (-76% to -71%)
Supermarkets/Grocery 0.30 0.19 -37% (-39% to -35%) 0.27 0.19 -28% (-30% to -27%) 0.23 0.18 -22% (-27% to -17%)
Total 2.78 0.95 -66% (-66% to -65%) 2.36 1.00 -58% (-60% to -56%) 1.97 0.93 -53% (-55% to -51%)

Rest of Canterbury
Accomodation 0.82 1.13 38% (28% to 48%) 0.65 0.77 19% (12% to 26%) 0.53 0.68 27% (19% to 37%)
Fuel 0.33 0.41 24% (15% to 33%) 0.27 0.29 10% (4% to 16%) 0.22 0.23 7% (-3% to 19%)
Restaurants 0.36 0.46 27% (22% to 33%) 0.26 0.29 15% (11% to 19%) 0.21 0.24 15% (7% to 24%)
Supermarkets/Grocery 0.22 0.33 53% (50% to 57%) 0.18 0.22 24% (17% to 31%) 0.14 0.17 21% (17% to 25%)
Total 1.72 2.33 35% (31% to 40%) 1.35 1.58 17% (13% to 21%) 1.10 1.32 20% (16% to 25%)

Rest of South Island
Accomodation 3.85 4.29 12% (9% to 15%) 2.92 3.07 5% (0% to 10%) 2.42 2.41 -1% (-6% to 5%)
Fuel 1.95 1.90 -3% (-7% to 2%) 1.50 1.56 4% (1% to 7%) 1.27 1.39 9% (3% to 17%)
Restaurants 3.01 3.08 2% (0% to 5%) 2.19 2.29 5% (1% to 8%) 1.84 1.90 3% (2% to 5%)
Supermarkets/Grocery 1.04 1.12 7% (4% to 11%) 0.85 0.89 4% (2% to 7%) 0.72 0.74 3% (2% to 5%)
Total 9.80 10.40 6% (3% to 9%) 7.43 7.80 5% (2% to 8%) 6.22 6.44 4% (0% to 7%)

North Island
Accomodation 7.68 7.25 -6% (-26% to 31%) 5.31 5.74 8% (1% to 16%) 4.42 4.63 5% (-1% to 11%)
Fuel 3.07 3.07 0% (-4% to 5%) 2.54 2.58 1% (-3% to 5%) 2.19 2.19 0% (-9% to 11%)
Restaurants 5.51 5.70 4% (-2% to 10%) 4.48 4.32 -4% (-5% to -2%) 3.80 3.80 0% (-5% to 6%)
Supermarkets/Grocery 1.87 1.91 2% (0% to 4%) 1.62 1.64 1% (0% to 2%) 1.45 1.50 3% (-2% to 8%)
Total 18.13 17.93 -1% (-15% to 18%) 13.73 14.27 4% (1% to 7%) 11.64 12.12 4% (1% to 7%)

New Zealand
Accomodation 13.51 13.18 -3% (-17% to 18%) 9.83 10.06 2% (-1% to 7%) 8.17 8.15 0% (-5% to 5%)
Fuel 5.73 5.51 -4% (-7% to 0%) 4.63 4.56 -2% (-4% to 1%) 3.93 3.95 0% (-5% to 7%)
Restaurants 9.90 9.37 -5% (-9% to -1%) 7.74 7.09 -8% (-10% to -7%) 6.53 6.12 -6% (-10% to -2%)
Supermarkets/Grocery 3.44 3.55 3% (2% to 4%) 2.91 2.94 1% (-1% to 2%) 2.53 2.59 2% (-1% to 6%)
Total 32.48 31.61 -3% (-11% to 8%) 24.85 24.65 -1% (-2% to 1%) 20.91 20.81 -1% (-3% to 2%)

Predicted 
Spend 

($2011mil)

Predicted 
Spend 

($2011mil)

Predicted 
Spend 

($2011mil)

Actual Spend 
($2011mil)

0-1 week after 1-2 week after 2-3 week after

% Gain in Spending % Gain in Spending % Gain in Spending
Actual Spend 

($2011mil)
Actual Spend 

($2011mil)
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4.4 Extension of MERIT 

For the final component of this study we have undertaken a prototype adaptation of the 
MERIT dynamic economic model to investigate the economic consequences of tourism 
disruptions. Reference should be made to the technical report (Smith et al., 2016) for a full 
description of the MERIT dynamic economic model as currently formulated. Given the data 
constraints and scope of this project, we have concentrated on modifying the model for 
changes in international tourism. Further work is needed to better understand the likely 
behavioural changes associated with disruptions of the domestic tourism market.  

A summary of the findings are provided below, and a list of the new and altered model 
equations is provided in Appendix A: 

1. The MERIT dynamic economic model (referred to hereafter simply as ‘the economic 
model’) does not contain a specific tourism sector. In line with the accounting procedures 
in the System of National Accounts, tourism is best described as a component of other 
sectors. For example, a proportion of the output produced by the restaurants and 
accommodation services industries is for the domestic market, and a proportion is for the 
tourism market.  
 

2. The economic model presently contains variables that describe the supply and demand of 
commodities for export (variables expcommodityd and expcommoditys respectively). In 
both cases the parameters are specified by economic commodity, and by study region.18 
The value of goods and services demanded and provided to international tourists makes 
up a subset of each of these two export variables. A key task in developing a tourism 
module is therefore to separate the proportion of export flows that are related to tourism, 
and the proportion that relates to other forms of exports.  

 
As part of the generation of base data for the economic model, commodity export 
accounts were generated for each region within New Zealand. The exports associated with 
international tourism were estimated separately from other types of exports. The tourism 
accounts were generated by disaggregating the Tourism Satellite Accounts (which provide 
data only for New Zealand as a whole) into regional accounts based primarily on each 
region’s share of international guest nights (Smith et al., 2015). These derived tourism 
accounts are, however, only for the base year of the economic model (i.e. 2007). 
 
For the purposes of this prototype development, it has been assumed that for each 
commodity produced for export in each region, the proportion that is for the international 
tourism market is the same as in the base year economic accounts. However, it is 
important to note that should the tourism module be extended from a prototype version 
to a fully implemented version, it will be necessary to undertake further work to improve 

                                                           
18 Note that the model always contains two study regions. The first study region is selected by the user. It is 
essentially the key region of interest and can consist of one of any of the 15 regions in New Zealand (the regional 
council boundaries of Nelson and Tasman are aggregated). The second region is always an aggregation of the 
remaining regions in New Zealand and is termed ‘rest of New Zealand’. 
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the estimates of current tourism-related flows. This will potentially also necessitate some 
additional model calibration. 
 

3. In the sections above we have illustrated a process through which a variety of data sources 
can be examined to try and estimate a change in tourism demands and expenditure 
following some type of disruption event. The findings of the data analysis can be used to 
assess the degree to which export flows need to be altered or ‘shocked’ in the economic 
model. Typically this will be for an ex post analysis of a tourism disrupting event, but 
potentially the findings of the data analysis may also guide the development of likely 
outcomes of a disruption scenario (i.e. ex ante analysis). The model will then calculate the 
flow-on indirect effects through the economy, and provide indicators of the total 
economic impact.  
 
As many of the available data sources do not comprehensively cover the entire tourism 
sector (for example, the Marketview data only covers transactions that are by credit or 
debit card and not all expenditure categories), it is likely that shocks applied to the 
economic model will be based on best estimates of the proportional (rather than absolute) 
changes in tourism demands/expenditure. 
 

4. The most significant challenge in using the economic model to evaluate the economic 
consequences of tourism disruptions is that the tourism industry is highly seasonal, whilst 
the model is based on ‘annual average’ economic flows only. Although the model variables 
continuously change over time (model iterations occur at approximately one-day 
intervals), the numbers reported for all variables correspond to annual flows. For example, 
GDP reported at a day interval in November 2016 is not the GDP generated for that 
particular day, but rather the annual GDP at that particular point in time. As the tourism 
industry is highly seasonal, the time at which a disruption occurs is very important to the 
magnitude of an impact. For example, if tourism numbers fall by 30% during January 
(Summer) this will have a much larger impact than a 30% fall during May (late Autumn). 
However, for the particular point in time over which the disruption occurs, the percentage 
drop in expenditure is still 30%, regardless of whether the impact is in January or May. If 
a disruption lasts for an entire year, and the size of the disruption is relatively constant 
over that period, simply applying a percentage disruption to the annual flows over the 
impact horizon is likely to be a valid approach. However if the impact is only of short 
duration, and, for example, occurs at the high or low tourism season, this approach will 
either underestimate or overestimate the economic consequences. 
 
Any generic addition to the economic model to deal with tourism disruptions will be 
imperfect to some extent. If we scale the percentage disruption to ‘as normal’ tourism 
flows to account for the season in which these occurs, the behavioural changes generated 
will likely be over or underestimated (as the entire model and behavioural parameters are 
set up only for average flows across years). On the other hand, if the percentage 
disruptions to ‘as normal’ tourism flows are not adjusted for seasonality, the final impacts 
on GDP and value added will be over or underestimated. 
In the end we have decided on a compromise – two forms of tourism disruptions are 
calculated, one that simply alters tourism exports according to the percentage disruption, 
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and one that alters tourism exports according to the percentage disruption adjusted for 
seasonality. The former disruption is used in the model equations that are required for 
behavioural adjustments, while the latter is used for the calculations that generate 
estimates of changes in income and hence the GDP/value added indicators. 
 

5. The economic model is based on the principles of Computable General Equilibrium 
models. The equations within the economic model carefully distinguish between 
quantities, prices and values. Values are derived by multiplying quantities by prices. For 
example, the value of a sale of an apple might be $1, the quantity is one apple, and the 
price is $1 per apple. To accurately implement a disruption in the economic model it is 
important to determine the quantities that are disrupted, but unfortunately most data is 
available only in value terms. For example, tourism expenditure may increase by 10%, but 
without further information it cannot be determined whether the goods and services sold 
to tourists has actually increased by 10%, or whether some of the increase in expenditure 
is associated with price changes for the relevant goods and services. In part to address this 
issue, for the purposes of the case study discussed in the next section, we have used data 
on visitor nights (which is more of a quantity measure than visitor expenditure) to derive 
estimates of the longer term percentage changes in tourism exports. Arguably for shorter-
term impacts it is more sufficient to rely on expenditure data when estimating percentage 
changes in tourism exports, as there will be some lag times for the adjustment of prices.   

4.5 Case study 

The final part of this study is concerned with trialling the prototype tourism module in the 
economic model by applying a simple ‘what-if’ tourism disruption.  For this trial run we have 
selected study region 1 in the dynamic economic model as Canterbury, and the rest of New 
Zealand becomes aggregated as study region 2. In terms of the tourism disruption itself, we 
have attempted to use a disruption profile across time that approximately represents that 
experienced following the Canterbury earthquakes, as derived from our data analysis in 
Section 4.3. A summary of the assumed changes in tourism demands is provided in Table 4.2. 
In devising this disruption scenario we have simply taken the best estimates of tourism 
disruption. Given the large uncertainties associated with estimating business-as-usual 
behaviours, particularly over long time horizons, it would be best practice for actual 
applications to try and communicate the sensitivity of the modelling results to these 
uncertainties, for example by also running scenarios for upper and lower confidence intervals. 

It can be noted that although the tourism module can in theory distinguish different ‘levels’ of 
disruption for different types of tourism products (e.g. restaurant services versus fuel) and for 
different tourism markets (e.g. North America versus Australia), this has not been 
implemented in this initial trial run of the model. 
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Table 4.2  Assumed changes in tourism exports. 

 

 

To illustrate the dynamics of the model and the types of impacts that can be generated, some 
example outputs are included in Figure 4.18 below. It is important to emphasise that the 
model run is simply for development and testing, and the outputs should not be interpreted 
as the economic consequences of the Canterbury tourism disruption. In part, this is because 
the disruption has been applied to the current time rather than in 2011, and also because the 
economic model is still in the process of calibration. Nevertheless it is a ‘proof of concept’ for 
analysing tourism disruption using the MERIT dynamic economic model.   

0 days 3 days 9 days 17 days 0.5 years 4 years 5 years

Canterbury -30.0% -27.3% -30.8% -26.8% -45.0% -39.6% -32.0%

Rest of New Zealand 1.3% 1.3% 4.4% 4.0% -3.4% -0.1% 0.0%

Time after eventRegion
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Figure 4.18 A Selection of Indicators Produced by the MERIT dynamic economic model incorporating the prototype tourism module. Clockwise 

from top left: (1) Real GDP ($2007mil); (2) Canterbury Region Domestic Product ($2007mil); (3) Rest of New Zealand Domestic Product ($2007mil); (4) Exports of Accommodation and 

Restaurants Services ($2007mil). Notes: DReg1 and SReg1= Canterbury, Dreg2 and SReg2 = Rest of New Zealand, Com31 = Accommodation and Restaurant Services.  
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5 Discussion and Conclusions 
This research reports on investigations focused on three primary objectives: 

1. To understand the nuances of visitor decision-making and expenditure in a post-earthquake 
disaster situation using ‘big data’ and a conceptual model. 

2. To scope key trends and dynamics within the tourism industry using ‘big data’, together with 
conventional data and expert knowledge. 

3. To demonstrate a functional proof-of-concept tourism module for the MERIT model that could 
apply our findings to a range of hazard scenarios, e.g. road network failure, severe storms, 
volcanic eruption, earthquake/tsunami. 

Objectives  1 and 2 were reported using a blend of both quantitative and qualitative assessments of 
visitor expenditure and flow.  These data and discussions assisted in developing a causal network model 
of the tourism sector during business as usual, and during times of disruption. By identifying and 
mapping the key external and internal interactions influencing the tourism sector,  a causal network 
model was developed which provided the foundation for addressing Objective 3 of this research: 
extending the economic impact assessment tool ‘MERIT’ (Modelling the Economics of Resilient 
Infrastructure Tool), to enable evaluation of the wider economic impacts associated with tourism 
disruptions.  

Key findings include: 

x Patterns of international visitor demand in New Zealand were changed by the earthquakes, 
most notably the Australian market which for the South Island has remained well below 
forecast levels since 2011. 

x The net outcome for tourism activity across New Zealand appears to be relatively small-to-
inconclusive, however there were nuanced market responses in Christchurch, Canterbury and 
the South and North Islands. 

x International guest nights in Christchurch after 2010 plummeted to well below 2003 levels, and 
remain below forecast levels in 2016. 

x Domestic guest nights were also significantly reduced in Christchurch, and remain well below 
forecast expectation, however domestic tourism in the rest of New Zealand remained within 
the 95% confidence interval throughout the period 2010-2016. This reflects the localised nature 
of the damage in Christchurch, and a widespread awareness of the challenging response and 
recovery efforts taking place over the last five years. As a result, Christchurch is not considered 
a holiday destination for many New Zealanders. 

x We present a causal loop diagram that describes the tourism system, including external (source 
region) factors, the supply and cost of core tourism attractions, provision of tourism 
infrastructure and services, and the proximity of regional and national tourism destinations. 
This model includes business as usual considerations, as well as the influence of disruptive 
events, and can be applied broadly across a range of disasters or other disruptive events for the 
tourism industry. 

x The tourism sector is extremely dynamic, as illustrated by highly fluctuating inbound tourism 
demand indicators (e.g. visitor nights, expenditure) over recent years. Although we have 
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mapped some of the key drivers or influences of tourism demand, it remains very difficult to 
predict, for any hypothetical disruptive event (i.e. an ex ante analysis), how all of these drivers 
will come together to determine the magnitude of a disruption and other specific outcomes. 
Although there is much work that can be undertaken to help firm up the nature of the system 
relationships (e.g. by defining specific equations and parameters for relationships identified in 
our causal loop diagram), in practice limited data tends to be a significant constraint.  

x A method has been demonstrated for using big data (in this case EFTPOS and credit card 
transaction data) in an ex post evaluation of the impacts of a disruptive event on the tourism 
sector. When combining this analysis with MERIT, we may also investigate the flow-on impacts 
of a disruption in tourism for the wider regional and national economies. 

x When undertaking an ex post evaluation the most important sources of uncertainty relate to 
establishing the counterfactual scenario that describes how the system would have behaved 
without the disruption. The longer the timeframe over which we seek to undertake the 
evaluation, the greater the uncertainty associated with establishing the counterfactual scenario. 

x The insights we have been able to provide have been focussed primarily on international 
market behaviours. Due to budget and time contraints we have been unable to provide the 
same level of detail about the domestic tourism market. 
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Ex post versus ex ante Evaluations of Tourism Economics 

The data that has been collected and interrogated during the course of the project has 
provided a clear indication of the highly fluctuating and unpredictable nature of the tourism 
sector. In theory the development of the causal network model is a starting point that can be 
used to help peel-away some of the unpredictability or uncertainty associated with tourism.  
We may then start to envisage how tourism behaviours may change under various types of 
hypothetical events (e.g. an Alpine Fault event).  However, many of the relationships in the 
causal model presented here require significant further work to populate the relationships 
with actual equations and parameters. Practically the task is also made difficult by the need 
for evidence/data to support model development. By their very nature disaster events occur 
relatively infrequently, and even when they do occur data is often not collected. For these 
reasons the ex ante analysis of tourism behaviours under hypothetical events is challenging. 
This means that at least for the time being, when applying tools such as MERIT for ex ante 
applications, the inclusion of tourism dynamics in the evaluation will likely involve very strong 
assumptions (e.g “if we assume tourism demand changed in this way, the results would be 
this …”). 

Undertaking an ex post analysis of a tourism disruption is generally less difficult provided data 
on actual behaviours following the event is available. The primary ‘scenario’ or 
‘counterfactual’ that needs to be established for an ex post analysis is the situation that would 
have occurred without the disruption. In other words the business as usual scenario. There 
are significantly more data and established models available to help us project behaviours 
under ‘normal’ conditions. Nevertheless this project has illustrated that there are still 
uncertainties inherent in predicting business as usual behaviours, and those uncertainties tend 
to grow substantially the longer the time horizon of the projection.  We have demonstrated a 
relatively robust method, which relies on credit and EFTPOS big data for evaluating tourism 
behavioural change over the short term (i.e. first few weeks). However the method becomes 
less sound over longer time frames, both for methodological reasons (i.e. tourism expenditure 
prior to the event becomes less robust as a predictor of business as usual expenditure) and 
practical reasons (i.e. the high cost of data collection). Various publically available data sources 
and statistical models could be used to help predict behaviours over the longer term, although 
these are likely to produce projections with significant uncertainty bounds. In this project we 
have trialled only one type of statistical projection method, but various others can also be 
investigated, including those that incorporate behavioural parameters.  

Tourism, Road Transportation and Disruptive Events 

Recognising the support provided by NZTA in providing a contribution towards the funding of 
this research project, for the final part of this report we have concentrated on collating some 
key insights that have emerged regarding tourism, road transportation and disruptive events. 

To begin it is important to emphasise that transport infrastructure is a critical supporting 
factor or resource for the tourism sector. When a disruptive event causes damage to road 
networks this can potentially prevent or reduce access to core resources and attractors, as 
well as the other supporting factors and resources necessary for a successful tourism industry 
(e.g. hotel accommodation, restaurants, airports).  Given that core resources and attractors 
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are the primary motivations for tourists’ selection of a destination, damage to road networks 
is likely to be more serious, provided there is some spare capacity in remaining supporting 
factors and resources to provide the necessary services (although potentially with some level 
of impairment).  

Much research has highlighted the potential for lag times or delays to occur before changes in 
the tourism system might manifest as changes in tourist behaviours. Our analysis of credit and 
debit card transaction data following the February 2011 earthquake has provided some 
evidence of different responses by tourist groups or segments over time.  An interesting 
finding is that, international tourists who were already in New Zealand at the time of the 
earthquake appear to have been more likely to redistribute spending that would have 
otherwise have been in Christchurch to other parts of New Zealand (particularly the North 
Island) compared to tourists who were not in New Zealand at the time of the earthquake. 
Although this has not been investigated as part of the project, one explanation could be that 
it is more difficult and costly for those already in New Zealand and under short notice to 
change itineraries, book new international flights, and so on. An important implication is that 
if we are attempting to evaluate the economic consequences of a disruptive event that 
involves a road network impairment, the behavioural changes that ensue are likely to be 
different depending on how long the road has been subject to the disruption. In the short term 
tourists will have less opportunity to plan and respond, and so may experience greater 
increases in costs and inconvenience (e.g. suffer long travel times) compared with the longer 
term where there exists more opportunity to adapt behaviour to the circumstances.  

Another interesting finding from this study was the noticeable increase in fuel consumption in 
the North Island following the February 2011 earthquake, particularly by international tourists 
who were in New Zealand prior to the event. This implies that following a disruptive event 
causing itinerary changes, we may well see a short term increase in demand for transportation 
services by tourists over certain parts of the network. The increases in demand may constitute 
more than just a substitution of demand from other locations, potentially extending to a net 
increase in transportation service demands for the country. For much of the road network this 
is unlikely to generate a major capacity concern given the typically low use of tourist vehicles 
compared to alternative vehicles.19  However where a disruptive event does not lead to a 
significant drop in visitor numbers (e.g. because we are dealing with the short term and visitors 
and destination choices have not yet adapted and/or core resources and attractors as well as 
much of the other supporting resources and factors of the industry remain intact) it may well 
be the case that destination choices and trip routes re-organise in ways that put significant 
pressure on parts of the road network.  

 

 

                                                           
19 Noting the obvious exceptions where transportation is vital for emergency response and recovery, 
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Appendix A: MERIT Dynamic Economic 
Model  
New variables and equations for the MERIT Dynamic Economic Model are provided below. 
Note that if a variable is also defined in the original technical report (Smith et al., 2016), the 
equation below takes precedence. All other variables and equations not described below 
remain as described in the technical report. 
 
A.1 Subscripts and concordances 

A new subscript, denoted m, is added to represent the set of inbound tourism markets (e.g. 
Australia, UK, USA, and so on). 

 

A.2 Variable Definitions 

Converters (Excluding Constants) 

dexpcommoditydsr,c Disrupted export commodity demand 

disruptedtourismsr,c Tourism demand for export commodities during disruption 

adddisruptedtourismsr,c Tourism demand for export commodities during disruption 
adjusted to account for seasonality 

Constants 

INTTOURISMSHsr,c Share of commodity exports allocated to international tourism 

EXPECTEDTOURISMsr,c As normal expected international tourism demand 

TMARKETSHOCKsr,c,m Ratio of the change in international tourism demands to the as 
normal expected international tourism demands 

TMARKETSHAREsr,c,m Share of as normal international tourism demands attributed to 
inbound market m 

SHYEAREXPsr Scalar to adjust export disruption to account for seasonality 

SHOCKINITIATION Time at which disruption commences 

 
A.2 Equations 
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