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Key points  
After the earthquakes, eventually homes were relatively affordable 

• Our quantitative analysis of trends shows that unlike other parts of New Zealand, 

house prices did not rise relative to incomes despite rapid population growth. This is 

striking since Canterbury lost over 28,000 homes due to the quakes. 

• We conducted qualitative interviews to uncover four key factors that proved key to 

achieving more affordable housing than elsewhere in New Zealand. 

• We then model the impacts of this suite of factors as a one-off shock to consenting 

activity in Christchurch and find declines in rents and house prices.  

• The context of rebuilding after the disaster matters, but four factors meant supply 

kept pace with demand and hold lessons for cities seeking affordable housing 

Factor 1: Significant capacity was available in the form of flat, open 
land 

• Flat and open landscape meant significant land for residential purposes. There was 

zoned land available for development when the earthquakes hit. This was used 

quickly. More land had to be zoned and serviced (connected to infrastructure). This 

provided choice and competition in the market that kept price affordable.  

• Taking a wider perspective on infrastructure increased availability of land that was 

developed. Motorway connections between Christchurch City, Selwyn District and 

Waimakariri District significantly improved travel times, reducing economic distance.  

• Opening up Selwyn and Waimakariri created a significant outlet for demand. People 

travel for work between Christchurch and these districts – so demand for housing was 

met across a broad area rather than from within local council boundaries only. 

• Christchurch City Council area lost over 23,000 homes in the earthquakes – for many 

years new supply was replacing lost stock, rather than adding new additions in net. In 

contrast, new supply in Selwyn and Waimakariri Districts was largely net new supply.  

Factor 2: Where coordination occurred, housing supply was rapid 

• The recovery from the earthquakes showed the importance of coordination between 

stakeholders. A long period of effort to coordinate efforts across the region – after 

many years of adversarial approaches – paid dividends.  

• Coordination between developers and councils, and between councils – where it 

happened – also sped up housing supply. Key relationships helped drive supply. 

• A long process of co-ordination across Christchurch City Council, Selwyn District 

Council, Waimakariri and other parties had led to an Urban Development Strategy (a 

broad spatial plan for future growth) that was the critical blueprint for the recovery.  

• The Urban Development Strategy was held up in the Environment Court when the 

earthquakes hit. It was actioned using special earthquake related legislative powers.  
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Our findings suggest key lessons for other parts of New Zealand 
• A coordinated and integrated strategic spatial plan across the functional labour 

market area (that is the area people are connected across through commerce, 

education and leisure), rather than local authority boundaries, is needed.  

• The plan should make sufficient land available to enable choice and competition 

across options to meet demand for many decades of expected growth. Agreed plans 

can then be fast-tracked if demand should arise sooner.  

• The plan should be derived via a robust process with input from experts, politicians 

and the public. This inclusive approach ensures the maximum level of buy-in from all 

stakeholders (but expect discontent from some disaffected parties).  

• Once a workable plan is found, the appeals/objection process needs to be limited and 

timebound. Disaffected parties can hold up otherwise ‘good’ plans.  

• Funding and financing need to be aligned to plans, but existing tools and mechanisms 

were sufficient in the case of Canterbury.  

• Allow market mechanisms to work to attract workers, subdividers and developers. 

• Our quantitative modelling does not allow us to isolate the impacts of individual 

policies. But for councils that can implement the full suite of factors to enable flexible 

housing supply can expect improvement in housing affordability. 
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Context 
The Department of the Prime Minister and Cabinet (DPMC) commissioned Sense Partners to 

research lessons from the changes in the Christchurch housing market following the 

earthquakes of 2010 and 2011.  

There was widespread damage in the 2010-2011 earthquakes, but housing supply responded 

quickly and at scale. Consequently, house prices remained relatively affordable. DPMC wanted 

to know whether it was possible to identify which policies and other changes contributed to 

the observed outcomes, and whether these were applicable elsewhere in New Zealand. 

To understand the factors that allowed a flexible housing supply and test the impacts on 

housing affordability we take a mixed qualitative-quantitative approach.  

Our approach begins with an overview of the relevant trends and housing market outcomes., 

Then we synthesize qualitative information from interviews with a range of stakeholders 

involved in the evolution of the housing market before, during and after the rebuild, to identify 

the package of factors that facilitated a flexible expansion in housing supply.  

To estimate the impacts of these factors we then turn to a quantitative model to estimate 

impacts on housing affordability in Christchurch. We believe the combination of qualitative 

and quantitative impacts can help other cities understand the impacts of a suite of factors 

necessary to deliver flexible housing supply. 

We are grateful to the interviewees, who generously shared their time, knowledge and insights 

with us. We have used quotes with permission throughout the report, but we have not 

attributed quotes to individuals. 
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3. Significant capacity 
Several elements combined to present significant capacity in the region that helped make 

housing relatively affordable compared with the rest of New Zealand. 

Amenable geography 

The Canterbury region has very favourable geography, with relatively flat land contiguous to- 

and between- existing towns and townships. 

Flat and open landscape means there is significant land that can be used for residential 

purposes. There was existing zoned land that had not yet been developed when the 

earthquakes hit. This was used up quickly, and further land had to be zoned and serviced 

(connected to necessary infrastructure). Our interviewees said: 

“…you know in Christchurch, there is ample flat land” 

“There was already some headroom in land & infrastructure”  

Competitive land markets 

The greenfield land markets in Selwyn and Waimakariri were described as competitive. The 

periphery of Christchurch was described by some as more tightly held, with few landowners 

holding most of the land. But others disagreed and said there was sufficient land zoned with 

credible infrastructure plans. One person noted: 

“Initially it was developer led rezoned land to Selwyn council led land release. Landowners 

were typically happy so we didn't see much NIMBYism.” 

Identifying land for growth 

The effect of earlier coordination, the pre-existing UDS which had set out where growth should 

take place, and the use of CERA powers to reduce timeframes for plan changes and consents 

resulted in rapid land release across the region.  

Massive tracts of new land were zoned, based on the Urban Development Strategy that had 

already been developed in prior years. Some described it as releasing decades of land in one 

go:  

"Land did not trickle out, it was an oomph". 

Some interviewees noted while greenfield development scaled up swiftly, brownfield 

development remained difficult. In part, because of significant damage of built-up areas in 

Christchurch City, and because insurers were wary of apartments, and the demand from 

customers was standalone houses. One interviewee suggested: 

“We have a lot more greenfields than we would have had if we hadn't had a disaster, and we 

have a lot more land rezoned than otherwise.” 

However, interviewees also noted ongoing issues in developing brownfield sites, such as 

amalgamating sites, and creating sufficient competitive tension to deliver houses at scale, 
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rather than trickle them out. Use it or lose it rights to develop the land, and more developers 

to create competition (as done in Hobsonville) were suggested as potential solutions to 

improve future brownfield developments. More competition within local land markets would 

have lowered housing costs. 

Land quality issues became important after the earthquakes. Good geotechnical advice on 

land quality was needed. Some areas were more prone to liquefaction and or were less stable, 

requiring more expensive infrastructure works, increasing development and house costs. In 

this context, authoritative geotechnical information had a public good element, reducing 

uncertainty that could help enable the investment needed for development. 

Ultimately these land quality issues generated demand in relatively stable areas such as 

Selwyn District and was a key contributing factor to where growth was accommodated.  

On the surface, the issues that relate to land quality pertain only to the Christchurch 

experience after the earthquakes. But resolving improves the competitiveness of land markets 

that should be expected to lower land prices and consequently the cost of new housing. 

The motorway plan was already in place  

While there is an abundance of land, central government investment in motorways in 

Canterbury massively improved connectivity and reduced travel times. This improved the 

proposition of more distant locations such as Rolleston and Rangiora.  

Motorway connections between Christchurch City, Selwyn District and Waimakariri District 

significantly improved travel times and thus the economic distance between these places. The 

functional labour market area spans across these three districts – meaning demand for 

housing can be met across the broader geography beyond political boundaries. This created a 

significant outlet for demand. Christchurch City Council area lost over 23,000 homes – 

meaning new supply for many years was replacing lost stock, rather than net new additions. In 

contrast, new supply in Selwyn and Waimakariri Districts were largely net new supply. 

Improved transport links made places at the periphery more attractive and competitive, not 

just in price but also amenity. Motorways were described as the “safety valve” for growth and 

were up and running relatively quickly: 

“The interesting thing about transport is because there was the UDS, they had already started 

doing their thinking and they didn't really need us to kind of truncate anything, because they 

had plans in place. What they did is they did it quicker. So instead of taking 15 years to have 

a new motorway here, they were like, oh, okay, we need to do this in five.” 

Institutional capacity and culture  

Dealing with growth requires the capacity and culture in institutions to come up with ‘good’ 

solutions and find a way through conflict.  

Typically, many policies are needed to come together for intensification to occur. Density was 

desired by the local authorities in principle, but not sustained in the face of vocal opposition, 

from some affected parties. Benefits of intensification tended to be distributed across many 

parties but the costs of intensification more acutely felt by a few, affected parties. 
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We were told of differences in cultures of local authorities. For example, many developers and 

planners said some councils took a pro-growth partnership approach to finding ways to make 

developments happen. Other councils were said to be less constructive so a range of views 

were expressed to in our interviews:  

“…we saw significant community engagement.” 

“All were easy to work with in the beginning…” 

“I kept thinking, why are they afraid to zone land?” 

“Planning organisations, for policy reasons, feel it is their job to constrain growth. They feel it 

is bad.  
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4. Coordination  
Coordination prior to the quake 

A long process of coordination across Christchurch City Council, Selwyn District Council, 

Waimakariri and other parties such as Environment Canterbury, Canterbury District Health 

Board, and Waka Kotahi led to an Urban Development Strategy. The parties had been working 

together under the Greater Christchurch Partnership (and its previous forms), to establish 

common ground across stakeholders. This collaboration culminated in the Urban 

Development Strategy (a broad spatial plan to accommodate future growth). This spatial plan 

was to be the critical blueprint for the recovery.  

The Urban Development Strategy was going through the Environment Court to be made 

operational as the Regional Policy Statement (RPS) when the earthquakes happened. There 

were legal challenges based on where the boundaries were drawn and other matters.  

The RPS designated infrastructure boundaries, while also allowing sufficient housing supply 

for the next 50 years. It established agreed areas of future growth. This was a new approach of 

in the region required by central government agencies to deliver on the planned motorway 

development under the Roads of National Significance (RONS).3 

So, when the earthquakes hit, the region already had agreement about where future growth 

should occur.4 Many suggested this agreement was essential:  

“I guess the good thing about the earthquakes is we've got Greater Christchurch Partnership. 

Everybody knows it's a good idea.” 

“Meant we weren't starting from scratch - the fact the UDS had been done was really useful.“  

“I think that that the decision to create the urban development strategy was the best thing 

that we could have done. It was thinking three to four decades out, into the future.” 

Urban planning in the region had been changing well before the earthquake. The relationships 

between Christchurch City Council, Waimakariri District Council, Selwyn District Council, 

Canterbury Regional Council, and government could be adversarial. Councils sometimes 

opposed zoning changes within other council areas. Transport decisions across the region 

would sometimes not be agreed between affected councils.  

  

 
 
3 The process had also included community consultation and had been accompanied by 

structure plans in some places like Lincoln and Rolleston. Selwyn for example had already 

started investing in infrastructure, such as its modular sewerage plant, which allowed it to 

grow with sudden increase in demand after the quakes.  
4 When the earthquakes hit, the UDS was not in operation. The UDS was delayed by litigation 

in the Environment Court that some suggested originated from a fear of missing out on land 

appreciation from upzoning.  
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Coordination immediately after the quake 

There was a great deal of coordination that took place after the earthquakes. For example, the 

Ministry of Education delivered schools in Rolleston for planned population growth.  

But there were also examples of lack of coordination – for example the motorway build was 

not coordinated with plans for public transport.  

The Redzone was a major risk factor – because the responsibility and liability were spread 

across many parties, but central government intervention dealt with a large liability, giving 

confidence for homeowners, insurers, and developers to go ahead with other areas. The 

uncertainty of how insurance markets would respond to outcomes shaped policy.  

Coordination across some topics remains challenging  

There also areas that are difficult to coordinate. Many said there remains poor incentives for 

information sharing between councils. How to pay for regional assets was controversial. 

Deciding who should pay for densification also proved contentious. We were told Selwyn 

District Council and Waimakariri District Council wanted to help provide an environment that 

retain people with the region. This justification was used to help release land quickly for 

development and to encourage greenfield builds.  

“There should have been a conversation across all of Canterbury, about paying for regional 

assets that are going to be located obviously, in the city. And there's been nothing, it's never 

been raised.” 

Several developers and planners cited the ease of working with some councils. A partnership 

approach, involving all stakeholders early in the process, meant working together to find ways 

of making things happen, rather than stopping activity.  

The use of special powers to override local co-ordination failure:  

CERA powers were widely recognised as useful in aiding the recovery. Described a “serious 

asset” in cutting across the RMA and necessary to “get things done”, many interviewees 

acknowledge the value of these tools.  

The powers were concentrated on rebuild efforts around the CBD primarily while the Land 

Use Recover Plan (LURP) was used to fast track the UDS that resulted in directed amendments 

to district plans, or in the case of Christchurch City, a full district plan review. 

The main thrust of the changes to the district plan was to make provisions simpler. It removed 

the right for changes to be notified and consenting matters were removed. One planner gave 

an example of urban design matters in the CBD being reduced from 21 matters to 7.  

The effect was a timeline for a plan change decreased from 2-3 years to months.  

“We got an application in and had in in front of a panel of commissioners, and within 3 days, 

they made a decision. It was amazing. We worked with them beforehand to make sure it was 

all in line. Let's make sure we're all saying yes. Which is almost unheard of under the RMA.” 
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In addition, the special powers were also used to free up greenfield land for development. In 

general the special powers relaxed constrains about where building could take place rather 

than relaxing the type of building form that could take place. For example, the LURP specified: 

• Christchurch City Council to zones areas near the Upper Styx River and Highfield for 

greenfield development; 

• Waimakariri District Council to include zoning for greenfield development in West 

Rangiora and Oxford Road; and 

• Selwyn District Council to prioritise greenfield development at Prebbleton, Rolleston 

and Lincoln. 

The circumstances that led to the creation of CERA are rare and unlikely to hold much specific 

information for other councils looking to improve housing affordability. The consensus from 

our interviews was progress was made quickly when relationships were strong and 

coordination effective. 
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5. Funding/financing  
Infrastructure funding used standard funding arrangements 

Local governments used typical funding and financing arrangements to fund infrastructure. 

Councils used development contributions, debt and rates in different mixes across the 3 

territorial authorities, to fund subdivisions and house building. At least for these councils, 

access to funding and finance did not prohibit growth. 

Large insurance pay-outs created a secure source of demand. This new money (over $11b) 

created confidence among investors in subdivisions and housing developments, particularly 

after some developers found it hard to access credit immediately after the earthquakes.  

Some effort was made to attract private funding for anchor projects, originally via the 

Christchurch Central Development Unit and then via Ōtākaro – but it was modest.  

Some innovation took place, mitigating risks 

Some innovation occurred, mitigating the usual risks for many councils, who do not want to 

spend too much capital too early, in case new ratepayers don’t turn up. We were told: 

“…there was probably risk management from the council in terms of not overexposing 

themselves to investing in infrastructure without knowing that all this development was going 

to happen.”  

Examples of innovation include the development in Waimakariri that used overland pipes and 

didn’t have complete driveways at time of opening. Selwyn’s modular waste-water facility 

allowed it to grow the infrastructure with demand, without a big upfront cost.  

Transport infrastructure 

A wider perspective on infrastructure, which allows for changing land use, can increase the 

availability of land that can be developed. 

Motorways were already planned but were brought forward. These signalled to those buying 

further out that transport was coming. This increased demand for housing in more distant 

locations, and developers tell us the majority of houses were sold off the plan. Several 

interviewees noted the lack of investment in public transport, lack of co-ordination and need 

for sequencing with land use planning. 
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6. Delivery 
The immediate recovery 

The supply of housing was ultimately very responsive, initially through direct interventions to 

repair and then replace the housing stock, and later through deregulation.  

Part of moving quickly was about restoring confidence in Christchurch city in the aftermath of 

the disaster. Early concerns included population and capital flight, with 15% GDP losses. 

Interviewees also feared insurance market collapse. The Red Zone – a decisive central 

government intervention – reduced uncertainty for insurance companies. Many suggested 

government handled the red zone well and recognised local government could not have 

achieved these outcomes alone. 

Anchor projects aimed to retain business investment in Christchurch. Some of the timelines 

were deliberately optimistic to signal and attract investment. There were issues with 

procurement going to international designers for these projects.  

These impacts are important context for understanding housing outcomes in the region after 

the earthquakes. But the impacts of policies to help speed up development once the initial 

recovery took hold, hold broader lessons for other local councils. 

Speeding up development 

Deregulation to speed up supply and cut red tape also occurred. In the immediate aftermath 

of the earthquake, deregulation was prioritised to speed up the rebuild. For example, the UDS 

was adopted. This provided clarity of rules-based criteria with limited grounds for appeals but 

there was a recognised tension between following democratic process, versus objective 

outcomes desired. Decisions were centralised, and engagement truncated.  

The provisions in the LURP were described in one interview as “just disastrous” and out of step 

with the Māori Land Court. So while cutting red tape to speed development helped bring on 

housing supply, the Christchurch experience suggests other councils should expect trade-offs 

when reducing regulation. 

But interventions that retained competition between developers, either by using multiple 

developers to create competitive tension (as in Hobsonville, for example) or having 

timestamps on the lot development were the most successful. 

The construction sector was able to scale quickly, supported by incoming labour and good 

relationships with councils. The attitude by developers was to get it done. Small builders 

scaled to meet the demand. But there was little time and incentive to invest in innovation. Any 

innovation occurred in the speed of delivery rather than quality in quality of development. A 

wide range of interviewees regretted not building back better or reimagined. 

Emerging issues 

Some practices will hurt future innovation. For example, restrictive covenants were used by 

developers to create certainty for buyers. For example, from the risk of an apartment building 
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going up next door – which were difficult to insure immediately after the earthquakes. Or 

relocatable houses, which may have impacted on typology and tenure of houses in the 

neighbourhood.  

These covenants could impinge in future density provisions, which may enable better public 

transport or suitable housing for older people, to allow people to age in place. Other councils 

seeking to improve housing affordability might want to consider the impact on housing 

affordability from these types of restrictions. 

Many developers shared emerging frustration with councils. Resource and building consent 

processes have slowed, reducing the flexibility of housing supply to respond to strong 

demand. We were told that today: 

“It’s the building consenting side that’s slow. For us it's not just about how much money it 

costs but also how long it takes. The uncertainty with that timeframe can be quite frustrating. 

The development contributions are factored into the prices – but the uncertainty is what is 

bumps pricing.”  

Staff turnover was a commonly cited challenge across all councils. This was recognised by 

council employees. Selwyn was an exception during the rebuild, with a small team of 

longstanding planners who lived and worked in the region. Interviewees suggested this aided 

in fast turnarounds and consistency of decision making.  
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7. Modelling impacts 
Our approach  
Our work points to the interaction of several factors to release housing supply. Each housing 

region needs to find local solutions to the pre-conditions to capacity, coordination, funding 

and financing and delivery issues that enable new supply to be released to the market. 

But housing markets differ across New Zealand in terms of demand and supply 

characteristics. To tease out the opportunity from getting it right and increasing supply for 

New Zealand regions, we use a simple spatial model that allows variation in supply and 

demand across regions to show the gains in affordability from getting it right. 

Importantly, our modelling strategy allows for spillovers across housing regions. Increases in 

supply in one part of the country are allowed to impact on housing affordability in other 

regions, but ultimately the data determines how large these impacts can be. 

The Canterbury earthquakes represent a large shock to the economy. Lots of dislocation and 

important timing effects make detailed modelling demanding in terms of the assumptions and 

caveats that need to be employed. Rather than take a detailed structural approach (see for 

example, the models developed by Bramley 2013 or Grimes et al. 2013) we strip the model 

back in terms of the number of variables and instead focus on spillovers across markets. 

Throughout, the results reflect market dynamics over the past 30 years.  

Some caveats 

Modelling the quantitative impact of the Christchurch earthquakes and subsequent policy 

response is fraught. The earthquakes are a large economic shock with several moving parts 

including large shifts in population, reductions in the housing stock and the location of 

economic activity.  

It is well-known that structural models based on linear approximations to a non-linear world 

are only valid in the presence of small shocks.5 Here we have a large shock – earthquakes, 

such that structural models are unlikely to be able to replicate the data. 

Moreover, our structural break modelling shows the possibility of breaks at several potential 

breakpoints across many housing market variables, although no date stands out as a single 

breakpoint. This makes inferences potentially unreliable, but the battery of structural break 

tests provides no clear best alternative framework. 

We present our structural break modelling work in Appendix E and proceed to look at the 

impacts of structural shocks on housing outcomes in Christchurch, focussing on both rents 

and house prices as measures of housing affordability.  

  

 
 
5 See Couper and Wolman 2003 for example. 
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Uncertainty 

One of the key features of our VAR modelling is the use of confidence intervals to show 

uncertainty about the impact of shocks of housing outcomes – house price growth and growth 

in rents. VAR models are notorious for producing wide confidence intervals. This is because 

very few restrictions are imposed on the VAR model.  

This has the advantage of allowing the VAR model to accommodate a variety of models or 

economic theories. For example, the VAR model can simultaneously accommodate theories 

that immigrants rent and then purchase houses, driving up house price growth and fewer New 

Zealanders leaving generates pent-up demand. We need not specific which theory dominates. 

It is standard not to remove insignificant parameters from the VAR model. The confidence 

intervals use random samples of the full set of parameters – producing wide intervals. 

To show the uncertainty associated with the impulse response functions, one approach is to 

use theory (asymptotic theory) to suggest how wide the confidence intervals should be. A 

second approach is to simply simulate the model thousands of times and produce confidence 

intervals based on the simulated draws.  

We take this approach to show the uncertainty with the impulse response functions. Wide 

confidence intervals on impulse response functions are a typical feature of VAR models. This 

stems from the flexible functional form that imposes little structure (perhaps other than 

linearity and variable choice) with the consequence that many variables and parameters enter 

generate the impulse responses. Small samples also drive the wide confidence intervals.6 

The data 
Key variables 

At a minimum, we want to describe the impact of changes in housing supply on affordability. 

We choose to measure affordability in terms of not just house prices but also the cost of 

renting. So, we work with both REINZ house prices indices and MBIE’s tenancy bond database.  

We also need to capture demand and supply-side drivers. On the demand side, we use the 

volume of sales as a proxy for demand using REINZ data. We expect the volume of sales to be 

higher in periods of high demand but the measure is imperfect and only shows the measure 

of demand that can be met with current supply in the market. So we augment our demand 

measure with models that also contain migration (measured at the national level), and local 

measures of income growth and changes in jobs using LEED data on jobs and incomes. 

In terms of supply, our ideal measure would be additions to the housing stock. But the 

number of new residential buildings is not available at the local council with a long time series. 

so we use data on new residential consents. This data is monthly since the early 1990s. 

Finally, credit conditions have eased over the past twenty years, decreasing the cost of 

borrowing for housing. We include the nominal interest rate to capture this effect and the 

nominal exchange rate to help trace the strength of the economy.  

 
 
6 See Kilian1988. 
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Spatial data 

We are concerned with not just the Christchurch market, but also Selwyn and Waimakariri. 

Moreover, we want to know if other housing markets could realise a similar change to housing 

supply for Christchurch, what likely impacts might be in other markets. 

Expanding the set of data to every local council would generate over 400 variables – too many 

to monitor let along model, even with methods suitable for large data sets. Some of the data 

for smaller councils also contains long periods with relatively few sales or new rental tenancy 

data, making it difficult to interpret impacts. 

So, to minimise the number of variables, we only include councils that are part of tier one 

shared urban areas identified by the Ministry of Housing and Urban Development. This helps 

our method to capture influences from the largest housing markets. 

Stationarity 

We test for stationarity of each of the variables in our dataset using the Phillips-Perron test. 

Since our focus is isolating the impact of changes in supply, rather than the parameter 

estimates of themselves, the order of integration of the data is not a showstopper – we could 

estimate the model in levels. 7 

Seasonality 

We seasonally adjust our data where appropriate using the widely used X13 seasonal 

adjustment programme. We graph the data in Figure 21 to Figure 26. 

Figure 21: Annual growth in rents shows a cyclical pattern less pronounced after 2015 

 

Source: MBIE Rental tenancy database 

 
 
7 To impose the Minnesota prior in our BVAR model, we need to shrink the parameter space 

towards growth rates that have no persistence, or levels that take the same value as the 

previous period. So, we test for stationarity (see Appendix F) and work in growth rates of each 

series or express the variable relative to another nonstationary variable to induce stationarity. 
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Figure 22: Pace of new consents accelerates in 2012 and 2013 to replace existing stock 

New residential consents for new builds, Christchurch City 

 

Source: Statistics New Zealand 

Figure 23: Market turnover much lower after the GFC and spikes lower in March 2011 

Sales, Christchurch City vs New Zealand 

 

 

Source: Real Estate Institute of New Zealand 
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Figure 24: Between 2014 and 2020 price growth was more muted than elsewhere  

Annual growth in the REINZ house price index, Christchurch City 

 

Source: Real Estate Institute of New Zealand 

Figure 25: The cost of borrowing has declined  

Ninety-day interest rate 

 

Source: Reserve Bank of New Zealand 
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Figure 26: The exchange rate helps account for external shocks 

Nominal Trade-Weighted Index 

 

Source: Reserve Bank of New Zealand 

Our model 

Our objective is to understand the impact on housing supply on housing affordability. We 

work with a simple linear model that seeks to identify likely quantitative impacts of the 

changes in housing supply brought about by the factors identified in the qualitative section.  

More specifically, we set up a Bayesian VAR model and use consents per thousand residents to 

proxy the supply-side. We are primarily interested on the impact on house prices and use the 

REINZ house price index deflated by the consumer price index. We also include the nominal 

interest rate to account for decreases in the cost of borrowing and increases in the ease of 

access to credit over the past twenty-five years. Our dataset starts in the mid-1990s with the 

beginning of monthly observations in house prices. 

We use a Vector Autoregression (VAR) model to estimate the impact of changes in housing 

supply on house prices. Vector-autoregression models are a standard modelling technology, 

widely used within macroeconomics.8 Relative to structural models, one of the chief benefits 

of adopting the framework is the limited structure a modeller needs to impose on the data, 

allowing the underlying characteristics of the data to show.  

The technique has also been used to study dynamics in many housing markets.9 Moreover, 

Doyle and Noy 2015 use the VAR approach to look at the impacts of the Christchurch 

 
 
8 See Sims 1980, Runkle 1987 and Barsky and Kilian 2004 for applications in macroeconomics. 
9 For example, Pesaran and Yamagata 2011 use a rich VAR framework to study the UK housing 

market, Balcilar, Gupta and Miller 2014 study US housing dynamics during the Great 
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earthquakes and find surprising low impacts of the earthquakes on inflation and economic 

activity. We discuss the technical elements of the econometric model in Box A. 

Although the modelling framework is flexible, with little structure imposed on the underlying 

coefficients of the VAR model, several ongoing changes in the underlying economic 

environment suggests identifying the impacts of supply shocks with much precision is difficult.  

For example, existing literature points to the impact of insurance pay-outs on the prices of 

housing in different parts of Christchurch and changing transport patterns are likely to 

matter.10 Bond and Dermisi 2007 show the number of properties destroyed in the 

earthquakes impacted on house prices in area.11 The large changes in demographics 

immediately after the earthquakes also suggests instability in the underlying housing market 

dynamics.  

These instabilities are confirmed by a battery of structural break tests we perform on the data 

we set out in Appendix E. In general, these tests show evidence of structural breaks across 

each of the housing series that enter the model (when we work with a broad set of data from 

Christchurch, Selwyn and Waimakariri).  

But no single datapoint stands out as a clear candidate for splitting the data sample or for 

including dummy variables. There is no clear break in the data at the time of either major 

earthquake that hit the Christchurch region. Instead, each aspect of the housing market (the 

rental market, house prices, consenting activity, sales activity) appears to have different 

underlying dynamics. So we proceed without a structural break at the time of the earthquakes. 

Size of the shock 

Our supply shock measure is the monthly change in consenting activity that does not neatly 

translate to interpretable measure. So we scale our shock to return an increase of 1,000 

dwellings over a year. Figure 27 helps to show the size of this shock against the behaviour of 

consenting activity in Christchurch. The shock is not as large as the increase in consenting 

activity over the period 2015-2016. Some of this increase in consenting activity is endogenous 

or explained by the model and is correlated with a general increase in consenting activity at 

this time across New Zealand. The remainder of the movement is exogenous. 

  

 
 
Depression, Valadkhani, Costello and Ratti 2016 look at housing dynamics in 4 of the largest 

Australian cities and Cipollini and Parla 2020 study shocks in the Italian housing market. 
10 See Nguyen et al. 2020 and Yonson et al. 2020 
11 Houses price impacts are measures across three areas (Technical category 1, technical 

category 2 and technical category 3) that vary with respect to earthquake resilience (see 

https://ccc.govt.nz/consents-and-licences/land-and-zoning/technical-categories-map). 
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Box A: The Econometric approach 
The Vector autoregression model 

We use Bayesian techniques to estimate a standard VAR model, that is: 

𝑦𝑡 = 𝑐 +∑𝐴𝑘𝑦𝑦−𝑘

𝑝

𝑘=1

+ 휀𝑡  for 𝑡 = 1,2, …𝑇 

where 𝑦𝑡 is a 𝑛 × 1 vector of all the variables we are concerned with, in our case, house prices 

and rents (our measures of affordability), consents per 1000 people (our measure of supply), 

sales (our measures of demand) and the interest rate (to proxy the cost of borrowing).  

The matrices contained in 𝐴𝑘 capture the relationships between our variables and 휀𝑡 are the 

errors associated with each variable. These errors should be mean zero and be well-behaved 

for statistical purposes with no autocorrelation or heteroscedasticity. The error terms have a 

variance-covariance matrix defined by 

∑= [휀𝑡휀𝑡
′]  

We can also write the model in short form notation: 

𝑌 + 𝑋𝐴 + 𝜖𝑡 

where 𝑌 = (𝑦1𝑡 , … 𝑦𝑡)
′, 𝑋 = (𝑋1, …𝑋𝑡)′ where (𝑦1,𝑡 …𝑦𝑛,𝑡)′,𝑋𝑡 = (𝑋1, … , 𝑋𝑡)′ with 𝑦𝑡 = (𝑦1,𝑡…𝑦𝑛,𝑡)′ and 

𝑋𝑡 = (1, 𝑦𝑡−1
′ …𝑦′

𝑡−𝑝
)′,𝐴 = (𝑐, 𝐴1…𝐴𝑝)′ and 𝜖 = (휀1…휀𝑇)′. 

Bayesian estimation with prior information 

Then to impose the standard Minnesota prior routinely used to estimate large Bayesian VAR 

models, we append dummy observations to 𝑌 and 𝑋, following the methods in Banbura et al. 

2010 and Giannone, Lenza and Primiceri 2015 that have been applied to many studies, 

including structural analysis of housing data (see Luciani 2015 for example) and to New 

Zealand macroeconomic data in the past (Bloor and Matheson 2010).  

This allows us to model more variables than we have observations, avoiding the curse of 

dimensionality. More technically, as described in Barboza and Vasconcelos 2019, our priors 

have the following moments: 

𝐸[(𝐴𝑘)𝑖𝑗] = {
𝛿𝑖 ,

0,
   
𝑗 = 1, 𝑘 = 1
𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

,      𝑉[(𝐴𝑘)𝑖𝑗] =

{
 
 

 
 𝜆2

𝑘2
,          𝑗 = 𝑖

𝜆2𝜎𝑖
2

𝑘2𝜎𝑗
2 ,      𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

 

This implies that the hyperparameter, 𝜆,  controls the influence of the prior on the data. Low 

values of 𝜆 represent relatively high influence of the prior on the model – when 𝜆 = 0 the 

posterior is the prior and the data are ignored.  

High values of 𝜆 correspond to prior information that takes a low weight – when 𝜆 = ∞ the 

prior is ignored, and the data is returned. 

We conduct all estimation using the BVAR package in the R programming language provided 

by Kuschnig and Vashold 2019.  
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Estimating the weight on the prior 

To estimate the weight on the prior, we follow Banbura et al. 2010 and others and first 

estimate a small VAR that contains the key variables we are concerned with. In our case, we 

focus on Christchurch city and include rents, prices, sales, and consents for this council along 

with the nominal interest rate. The parameter 𝛿 is set to 1 for non-stationary variables and 0 

for stationary variables.  

This is the standard Minnesota prior and implies that a prior, the underlying data are best 

represented as random walks. This prior turns out to have good properties for forecasting 

data but allows for more complicated dynamics when suggested by the data. 

To complete the econometric specification, note that the Normal inverted Wishart prior is: 

𝑣𝑒𝑐(𝐴)|Σ~𝑁(𝑣𝑒𝑐(𝐴0), Σ⊗ Ω0) 

with Σ~𝑖𝑊(𝑆0, 𝛼0). 

The parameters 𝐴0, Ω0, 𝑆0 and 𝛼0 need to meet the conditions for the Minnesota prior (see 

previous page) are met. Dummy observations ensure these conditions are met and are 

generated by: 

𝑌𝑑 =

(

 
 

𝑑𝑖𝑎𝑔(𝛿1𝜎1, … , 𝛿𝑛, 𝜎𝑛)

𝜆
0𝑛(𝑝−1)×𝑛

𝑑𝑖𝑎𝑔(𝜎1, … , 𝜎𝑛)

01×𝑛 )

 
 
,    𝑋𝑑 = (

𝐽𝑝⊗𝑑𝑖𝑎𝑔(𝜎1,…,, 𝜎𝑛)𝜆 0𝑛𝑝×1 

0𝑛×𝑛𝑝 0𝑛×1
01×𝑛𝑝 𝜌

) 

𝐽𝑝 = 𝑑𝑖𝑎𝑔(1,2,… , 𝑝) and 𝜌  is a small number set to 0.1.  

Next, the dummy variables are appended to the model such that: 

𝑌∗ = 𝑋∗𝐴 + 𝜖∗ 

Where 𝑌∗ = (𝑌
′𝑌𝑑
′)′, 𝑋𝑋∗ = (𝑋

′𝑋𝑑
′ )′ and 𝜖∗ = (𝜖

′𝜖𝑑
′ )′. The posterior, or combination of data and 

prior is then: 

𝑣𝑒𝑐(𝐴)|Σ, 𝑌~𝑁(𝑣𝑒𝑐(�̃�), Σ ⊗  (X∗
′𝑋∗)

−1), 

Σ|𝑌~𝑖𝑊(Σ̃, 𝑇𝑑 + 1 + 𝑇 − 𝑛𝑝) 

Where  �̃� = (𝑋∗
′𝑋∗)

−1𝑋∗
′𝑌∗, that is, the OLS estimates for the combination of the prior and data. 

Identifying structural shocks 

We follow other researchers and identify the supply shock by ordering the data by slow 

moving series (rents), supply shock (consents data), fast moving series (prices and interest 

rates). Rents are set only periodically so are likely to be slow to respond to economic 

conditions. In contrast, prices should be set by internalising all relevant economic information.  

We use the 90-day interest rates which should be tightly influenced by monetary policy, that is 

set in response to all available economic data, so should be one of the last variables in our 

ordering for identification purposes. 
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Figure 27: We calibrate our supply shock to 1,000 new dwelling consents in year 

Stylised representation of the supply shock 

 

We use the shock to map out likely impacts from the factors that enabled housing supply after 

the earthquakes – getting right capacity, coordination, funding and financing and delivery. 

Since interpretation of the shock is critical to our analysis, we lay out how to interpret shock 

from VAR models on Box B. 

Model robustness 

There are alternative definitions of both the demand and supply side that could help reveal 

underlying dynamics. To ensure our results are robust to small changes in model specification, 

we set up a series of models and test the response of housing outcomes to a housing supply 

shock within each model. 

Spatial dimension 

One set of models tests the importance spatial dimension. We expect that spillovers could be 

important and set out a set of models that expands the local councils in each model from: 

• Small (Christchurch data only – sales, consents, prices and rents and macro data, 6 

variables in total) 

• Medium (Sales, consents, prices, and rents data for the shared urban area, that is 

Christchurch, Selwyn and Waimakariri and macro data, 14 variables in total)  

• Large (Sales, consents, prices, and rents data for the shared urban area, that is 

Christchurch, Selwyn, Waimakariri but also larger housing markets that are Auckland, 

Hamilton, Tauranga and Wellington and macro data, 28 variables in total). 
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Box B: Shocking stories: impacts of VAR shocks 
Telling stories one data series at a time 

Understanding shocks is a core part of our modelling technique. So, it’s worth spending some time to 

understand how we use shocks to construct a narrative for the dynamic interactions of the housing market. 

VAR models typically contain many variables. But we can begin by setting out an autoregression, where the 

value of a series, such as house price growth, depends only on its past value, that is: 

(1) Δℎ𝑝𝑡 = 𝛽1Δℎ𝑝𝑡−1 + 휀𝑡 

where Δℎ𝑝𝑡 is house price growth, Δℎ𝑝𝑡−1 is the lag of house price growth and 휀𝑡 is the shock term. This 

regression says house price growth is defined by only two elements, the regression of its current value on 

previous house price growth, Δℎ𝑝𝑡−1 and the shock. In this model, the shock is simply the house price 

growth that cannot be predicted by the past value of house price growth alone.  

This simple model allows us to tell stories about the sequence of shocks that have driven house price 

inflation and the likely path of house price inflation. Of course, house price inflation has many drivers. So, an 

autoregression can only take us so far. We need to extend the model to include a vector of drivers, that is, 

we build a vector autoregression or VAR model. 

Vector-autoregressions model the dynamic interactions of several variables  

The simplest or reduced form vector autoregressive model simply extends by adding the autoregressive 

model by including drivers that form a system of equations, that is: 

(2) 𝛥ℎ𝑝𝑡 = 𝛽11𝛥ℎ𝑝𝑡−1 + 𝛽12𝛥𝑦𝑡−1 +𝛽13𝑟𝑡−1 + 휀1𝑡  

(3) 𝛥𝑦𝑡 = 𝛽21𝛥ℎ𝑝𝑡−1 + 𝛽22𝛥𝑦𝑡−1 + 𝛽23𝑟𝑡−1+휀2𝑡 

(4) 𝑟𝑡 = 𝛽31𝛥ℎ𝑝𝑡−1 + 𝛽32𝛥𝑦𝑡−1 +𝛽33𝑟𝑡−1+휀3𝑡 

where we assume house price growth is related to economic growth, Δ𝑦𝑡 and the real interest rate, 𝑟𝑡. But 

the model in equations (2) to (4) comes with some drawbacks. First, there is no allowance for 

contemporaneous relationships: for example, economic growth only hits house prices with a lag. But 

perhaps most importantly, the error terms 휀1𝑡 , 휀2𝑡 and 휀3𝑡 are correlated. So, we cannot specify the impacts 

on the system from individual shocks.  

Structural VARs are needed if we want to talk about causality 

Building  structural VARs can help. By imposing restrictions on the parameters in the model, that is, by 

setting specific parameters to zero or other values, we can unravel the correlation in the error terms to 

identify causal links across the variables we seek to model.  

The restrictions come from both economic theory and knowledge of the timing of different variables. For 

example, often interest rates are allowed to respond contemporaneously to most variables since monetary 

policy can observe and then respond to the economy quickly. And typically exchange rates are allowed to 

respond to all variables contemporaneously since financial markets embody up-to-date information. 

With impacts of individual shocks in hand, we can then test impacts of specific shocks, such as an 

unexpected increase in the interest rate, or a one-off boost to economic growth. 
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growth at a national level. This specification holds the promise of isolating impacts of local 

changes in housing supply by removing movements in house prices across New Zealand. 

Within this class of models, we also test a variant that allows for all housing market variables – 

including prices, rents, consents, and sales – to be expressed relative to national averages. This 

variant is of particular interest since it holds the promise of identifying local impacts versus 

movements in housing that are generated by national drivers of housing dynamics. 

Proxies for demand 

Since demand is difficult to measure directly, we explore the impacts of including several 

variables that might be proxies for underlying demand. So, within our base model we include 

on the dynamics of the model, particularly by including variables that might proxy demand.  

It is well known that immigration can impact on house prices.15 But regional migration data is 

only available at low frequencies high and with a considerable lag. So instead, we include the 

growth rate of national net migration. We expect the national net migration rate to be 

correlated with migration flows in the Christchurch region. 

Demand for housing is also likely to be correlated with incomes. Rather than use GDP data 

that is only produced on an annual basis for New Zealand’s regions, we use income data and 

data on the number of jobs within each local council as a proxy for demand.16 

Impact of the earthquakes 

Conceptually, our analysis focusses on supply changes as a one-off exogenous shock enabled 

by a range of factors that increased housing supply across a short period of time.  

An alternative approach would be to take the view that the earthquakes permanently changed 

the responsiveness of housing supply. We think this is unlikely. Today, most of the land use 

regulations, consenting requirements and funding have in common with the period prior to 

and the earthquakes than the period immediately after the earthquakes. 

We reserve structural change analysis for large, permanent changes to land use regulation – 

supported by the range of factors necessary to put housing –that might be expected to have 

permanent changes to the range of elements needed to construct housing. 

To test the sensitivity of our analysis to this assumption, we also test a model estimates solely 

on data after the earthquakes, from March 2011 to June 2021.  

Time to build 

Our measure of consenting activity is a proxy for supply. Houses that are built would be a 

better measure but is unavailable at a granular level. To test the sensitivity of the model to this 

proxy we use consents lagged six months to better match the time from consenting activity to 

building a new house.  

 
 
15 See McDonald 2013 for example. 
16 Our data source is the Statistics New Zealand’s Linked Employer-Employee Database. 
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8. Our results 
Housing affordability improves following a shock to housing supply in our core model 

Our central model starts small and includes just six variables: rents, consents, sales, prices 

data, the nominal TWI and the nominal interest rate. To try and isolate movements in housing 

affordability that are due to local factors, we specify both rents and prices relative to national 

averages. 

Figure 31 shows the impact of the monthly shock to the change in consents we use a proxy for 

supply. We scale the shock to deliver 1,000 new dwelling consents in the year after the 

shock.17 This means the shock represents about 200 new consents in the first month – a little 

higher than the average month over the time period we consider. Since the shock persists 

over time, new consents total 1,000 over the year after the initial shock. 

Figure 32 shows the shock has a small impact on sales activity. Sales average just over 760 

each month over our time period and the shock to consents only lift sales by about 25 sales a 

month. Note that we present 50, 80 and 90 percent confidence intervals alongside the central 

estimate for every response to the shock. There is considerable uncertainty surrounding the 

impact of the shock to consents on sales activity. 

We show the critical impacts on housing affordability in Figure 33 and Figure 34. Figure 33 

shows that the growth of rents falls substantially after the shock, declining by 1.75 percent a 

year after the shock before returning to 0 about six years or 72 months after the initial shock. 

The level of rents is permanently lower. The uncertainty bands suggest statistically significant 

declines in rents between one and two years after the shock. 

In terms of house prices, Figure 34 shows that house price inflation declines after the housing 

supply shock with house price inflation down about 2.4 percent a year after the shock. Again 

house price inflation returns to its previous level about six years after the initial shock. Since 

the growth rate of prices is never positive, we can conclude the relative price level is 

permanently lower after shock.18 The declines in house price inflation are significant at any 

point three to thirty months after the initial shock. 

The response of the shock needs careful interpretation. Ideally, we would work with the 

number of new buildings added to the stock of homes each month. However, this variable is 

not readily available, so we work with consents instead.  

But at least initially consents are likely to pick up beliefs of developers about house price 

growth without the price-depressing impact bringing a new build to market could be expected 

 
 
17 One standard devation of the monthly shock reutrns a value of about 0.14 or about 50 new 

dwelling in the month. This value implies about one-in-three consents would be generate by 

the shock in an average month. We approximately triple the size of this shock, producing a 

sequence of consents that sum to 1,000 over the course of one year. 
18 We specify some variables in some models relative to movements in national house prices. 

Since our model has nothing to say about the evolution of national house prices, any 

statement about absolute price movements needs to add in prior beliefs about how national 

house prices evolve. 
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The results for the change in house prices are a little more mixed. After twelve months, four of 

the twelve models actually show mild increases in house price inflation but on average house 

price inflation is negative after twelve months. The decline persists for some years before 

returning to zero about 5 to 8 years after the initial shock.  

The paths for house price inflation in Figure 35 generally implies a fall in the level of house 

prices. On average house prices decline by 2.3 percent by the end of our simulation. The level 

of rents falls by about 2.3 percent. We present these results in Appendix G. 

Isolating local impacts also shows enabling housing supply improves affordability 

One of our model specifications uses not just movements in house prices and rents relative to 

the rest of New Zealand, but for sales and consents too. We find that model produces similar 

impacts to our central model specification. Declines in house price inflation and rental prices 

growth are significant after twelve months. 

Small impacts from New Zealand’s larger housing regions 

Understanding if housing supply shocks that originate in one jurisdiction have wider impacts is 

critical not just for understanding the Christchurch recovery but for housing policy right across 

New Zealand. Correctly identifying any spillovers is important from a policy perspective. If 

housing supply in one region has no spillover impacts to other regions, then national interests 

in local housing policies are limited – costs and benefits of good policy only accrue to the local 

region. Instead, if spillovers are significant, then there is a case for central government to 

enable regional housing supply responses that have impacts outside of the region.  

Here our focus is on Christchurch. We tested models that started with our central specification 

one city at a time, augmented the model with consenting activity from each other tier city, that 

is Auckland, Hamilton, Tauranga and Wellington. These models always resulted in wide 

confidence intervals and impacts that were small in economic terms. This is likely due to the 

distance between Christchurch and these markets.  

Local housing market shocks show some moderate impacts from spillovers 

We also examine shocks supply from Selwyn District Council and Waimakariri District Council. 

Separate shocks do not have particularly well-defined dynamics: impulse responses have wide 

confidence intervals. We also tested the impact of a joint shock to consenting activity in the 

Selwyn and Waimakariri District Councils. We sum consents over both councils and divide 

through by the total population to create the same consent per 1,000 people we used to proxy 

supply in the case of Christchurch. We also expand the shock by the same ratio that we apply 

to the Christchurch shock. This implies fewer total consents compared to Christchurch but a 

material ramping up of supply in both Districts. 

Figure 36 shows growth in rents increases a little initially before declining about a year after 

the initial shock. The level of rents is essentially at the same point by the end of the period. 
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Appendix B: Draft interview protocol  
Research topic: Policy lessons for affordability in Christchurch 

Research questions:  

• What local or central government policy changed in the raw land conversion > consenting 

> infrastructure provision > financing > delivery process after the earthquakes that kept 

housing affordable?  

• How did the actions of surrounding regions affect your own district?  

• What was the role of sequencing and central government in supporting local processes?  

Introduction (5 minutes). Trust setting and background to research purpose. 

• We’re doing work for DPMC to unpick what happened in the rebuild in terms of policy and 

how the government supported you 

• This will feed into a document that will help future research on the lessons of 

infrastructure delivery during a rebuild and the policy to support this.    

Open-ended conversation (20 minutes). Unpack stories around roles after the earthquake 

and redirect conversation to how policies changed.  

• What was your role after the Christchurch earthquakes?  

• What changed for you and your district in that rebuild time?  

• What were some of the conversations on housing policy at the time?  

• How did you find barriers on getting things done?  

• How quickly did these things (policy actions) happen?  

• What policy was already in place to help you in the rebuild?  

• What do you think the role of transport/consenting/xyz policy was in the rebuild? 

Clean up (10 minutes). Get more specific on policies that were useful in streamlining the 

rebuild. 

• What do you think the role of sequencing these policies were for the rebuild and getting to 

affordability?  

• How do you feel investor certainty was affected by these policies? Could more have been 

done?  

• How did investors fare over this time period?  

• Were there any specific policies that really helped or hindered affordability? 

• How confident are you that Christchurch can maintain affordability now? Why?  

• Could you elaborate on what could have been done better?  

Wrap up (5-10 minutes). Reveal that we’re hoping to tease out the lessons for affordability.  
• There are theories that Christchurch’s affordability stemmed from how quickly it could 

release land. Do you think this explains it, or was it something else? 

• How would you sum up the lessons for affordability from your perspective?  

• Is there anything else you think we should know?  

• Is there any other person you think we should speak to?  
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Appendix C: Interviewee list  

Cabinet 

Gerry Brownlee 

Christchurch City Council  

Mayor Lianne Dalziel 

 

Selwyn District Council  

Mayor Sam Broughton 

 

 

 

Waimakariri District Council  

 

Ngāi Tahu 

 

  

CERA 

John Ombler 

 

 

GCP 

 

Private Planners 

 

 

 

Developers/Other 

 

 

Urban Designers/Other 

 

 

 

 

 

s 9(2)(a)

s 9(2)(a)

s 9(2)(a)

s 9(2)(a)

s 9(2)(a)

s 9(2)(a)

s 9(2)(a)

s 9(2)(a)

s 9(2)(a)

s 9(2)(a)

s 9(2)(a)

s 9(2)(a)

s 9(2)(a)

s 9(2)(a)

s 9(2)(a)

s 9(2)(a)

s 9(2)(a)
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Appendix D: Interview process 
Interview process 

- Designed the interview protocol 

- Selected interviewees based on recommendations of others 

- Conducted interviews using open-ended questions 

- Transcription and coding of key themes (194 subthemes after analysis) 

- Reviewed codebook and collapsed and organised themes into report narrative 
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Appendix E: Testing for breaks 
Approach 

Overview 

Testing for a break or change in the behaviour of a data series requires first specifying a model 

of how the series behaves over time. We consider breaks as changes in the behaviour of 

individual parameters in the model or a change in the overall model. Without specifying a 

model means a lack of precision about what type of break we are looking for and leaves us 

without any theory to test or inform with data. 

In terms of timing of breaks, on one hand we know with certainty the timing of the 

Christchurch earthquakes - the initial earthquake hitting west of Christchurch on Saturday 4 

September and the subsequent earthquake occurring at 12:51pm, Tuesday 22 February 2011.  

But on the other hand, we know relatively little about the timing of the impact of the 

earthquakes on the broader set of economic and housing related variables we seek to model. 

So rather than impose a particular date as a candidate break, we use tests that generalise 

across a range of possible breakdates. 

Modelling the data 

The series we are interested in directly or indirectly relate to housing affordability: (i) sales, (ii) 

house prices, (iii) consents, and (iv) population data. To test for breaks in these series, we set 

up simple univariate models of the form 

𝑦𝑡 = 𝛼 + 𝜌𝑖𝑦𝑡−𝑖 + 𝑒𝑡 

where 𝑦𝑡 is the data series we are immediately concerned with, 𝛼 is a constant, 𝑦𝑡−𝑖 captures 

lags of the variables with 𝜌𝑖 the parameters associated with each lag such that the error term 

𝑒𝑡 is not autocorrelated, ensuring the properties we need to make inference on the parameter 

estimates.21  

𝐸𝑒𝑡
2 = 𝜎2 

The second equation suggests that 𝑦𝑡 should be stationary to ensure a constant variance and 

we can difference 𝑦𝑡 when necessary. A structural break occurs if one of the parameters in the 

model changes at a particular point in time. 

The break tests 

If we know the date of the break, then the standard approach is to carry out an F-test by 

comparing the differences of the size of the errors between a model that allows parameters to 

change at a fixed points in time against the size of the errors from a model with constant 

parameters. Allowing for additional parameters will never increase the size of errors. But 

material breaks in the parameters return much smaller errors relative to the model without 

 
 
21 This set up follows Hansen 2001, Hansen 1992 and 1997.  
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parameter break. This generates a large F-statistic that can then be compared standard 

distributions (𝜒2 distribution) to test for significance. 

Allowing for time-varying parameters works well when market conditions or relationships 

slowly evolve over time. But policy changes can bring about rapid changes such that it can be 

useful to characterise the market as having two or more distinct ‘regimes. 

To this end we consider a simple model: 

 𝑦𝑡 = 𝛼 + 𝜌𝑦𝑡−1 + 𝑒𝑡 (3) 

where 𝑦𝑡is one of each of the key variables we examine. We then apply several tests to 

equation (3) that look for evidence of structural breaks. 

We begin by running a series of estimates of equation (3) over not just the entire sample 

period, but over a sequence of two subperiods, defined by a breakpoint or breakdate that 

begins near the start of the series and finishes close to the end of the series.  

If a particular breakdate is a significant feature, then regressions that include the necessary 

breakdate will provide a better fit than regressions with a poor choice of breakdate. This 

suggests estimating regressions over two subsamples, that is: 

 𝑦𝑡
1 = 𝛼1 + 𝜌1𝑦𝑡−1

1 + 𝑒𝑡
1 (4a) 

 𝑦𝑡
2 = 𝛼2 + 𝜌2𝑦𝑡−1

2 + 𝑒𝑡
2 (4b) 

where equation (4a) is the regression over the subsample 1 defined by the breakdate and the 

equation (4b) is the regression over the second subsample defined by the choice of breakdate.  

The null hypothesis is that there is no difference in the parameters across the two sub-

samples in equation (4a) and equation (4b). To form the test statistics, let 𝑆𝑆𝐸1 be the sum of 

square errors in equation (4a) and 𝑆𝑆𝐸2 be the sum of squared errors in equation (4b) with 

𝑛1the number of observations in subperiod 1 and 𝑛2 the number of observations in subperiod 

2 with 𝑘, the total number of regressors. Then we can write the Chow test statistics as: 

𝐶ℎ𝑜𝑤 = 𝑥 =
(𝑆𝑆𝐸 − (𝑆𝑆𝐸1 + 𝑆𝑆𝐸2))/𝑘

(SSE1 + 𝑆𝑆𝐸2)/(𝑛1 + 𝑛2 − 2𝑘)
 

where 𝑆𝑆𝐸 is the sum of squared errors over the entire period.22 

More formally, we estimate Chow tests over the entire set of parameters and check the 

significance of the F-test of the additional parameters associated with the break date against a 

distribution, suitably modified for the rolling sequences of breakdates. 

A second test relates to the size (more precisely, the variance) of the residuals when using 

alternative breakpoints. Breakpoints that are likely candidates should have a lower variance 

 
 
22 The earlier Chow 1960 test examines a single known break point. The Quandt (1960) 

expands the set-up to breaks of an unknown point in time but only later econometric research 

(see Andrews and Ploberger 1994 for example) shows the underlying distribution of this test. 
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than other break dates. A breakpoint that is well-identified is then likely to have a sharp V-

shaped profile when plotted against the error variance.  

If many alternative breakpoints are all equally likely, the variance of the errors will be 

reasonably flat. So plotting the error variance against a moving breakpoint can help reveal a 

point of structural change. Rather than plot the variance directly, we opt to express the 

variance as a ratio relative p to the variance in the initial period.  

Other tests seek to examine whether specific parameters are constant over time. Here we test 

stability of the constant parameter on its own, but tests of the lags of each variable are in 

principle available.23 We show the results of these test for Christchurch in Figure 38 to Figure 

41. We summarise the results for all three local councils in Figure 42. 

Results 

Consents 

The results are mixed for consent data from Statistics New Zealand on new residential builds. 

Christchurch shows some weak evidence of a break. Selwyn shows signs of a break early on 

the period we consider and well before the Christchurch earthquakes. In contrast, Waimakariri 

District shows clear indication of a break late in the data sample. New Zealand shows no break 

in consenting behaviour across the sample.  

Sales 

Christchurch shows no break in the sales activity data series. Selwyn shows a break in the 

pattern of sales. Waimakariri District shows no break. New Zealand shows no evidence in a 

break in the sales data provided by REINZ at any point since the mid-1990s. 

When interpreting these findings It is worth considering the small scale of both Selwyn District 

and Waimakariri District in the earlier part of the sample. A small number of properties or new 

development brought to market can make a stark spike in the data series. Although this 

increases the underlying variance of the series these properties could produce a break in the 

series that relates to the lumpiness of activity. 

Rents  

Using the Chow test there is clear evidence of a break in the Christchurch rents series near the 

time of the GFC. Selwyn District shows a break a little later, around 2014 rather than near the 

GFC or the timing of the earthquakes. Waimakariri shows weak evidence of a break in rents. 

There is evidence of a break in rents in the national rental market around the time of the GFC. 

House prices 

Christchurch show a break in house prices in almost any point after 2010 using the Chow test. 

Something changed in the behaviour of Christchurch house prices in the second decade after 

the turn of the century. Selwyn District and Waimakariri District show evidence of structural 

breaks in the early part of the sample. New Zealand appears to have a break in the house 

price series. 

 
 
23 These are tests provided by Nyblom 1989 and Hansen 1992. 
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Chow and Wald tests, results for consents  

Figure 38: Christchurch consents show no little statistical indication of a structural break 

Chow and Wald tests for Christchurch consents, new residential builds (Statistics New Zealand) 

 

Chow and Wald tests results for sales 

Figure 39: Christchurch sales show little indication of a structural break 

Chow and Wald tests for Christchurch sales volumes (REINZ) 
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Chow and Wald tests results for rents 

Figure 40: Chow test suggests a structural break in Christchurch rents around the GFC 

Chow and Wald tests for Christchurch rents (MBIE) 

 

Chow and Wald tests results for house prices 

Figure 41: Christchurch prices show structural breaks at several points after the quakes 

Chow and Wald tests for Christchurch house prices (REINZ) 
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