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Executive summary 
Housing affordability is at the top of policy discussions in New Zealand. To counteract 
unaffordability, central and local governments have acted together to streamline land 
supply or to remove land use regulations that hinder new houses entering the market.  

The purpose of this discussion paper is to evaluate a set of affordable housing policies 
through a matching simulation model that assesses the compatibility between the housing 
prices distribution and households’ incomes. The policies explored are as follows: the 
targeting of affordable houses to target population groups (to mimic inclusionary zoning or 
the retention of housing for affordable purposes), shared ownership schemes (SO), and 
the cascading (or release) of the retained affordable houses into the broader market after 
an initial ‘embargo’ period when they are only available to target population groups. The 
rationale is to mimic (and to preserve) the competitive nature of the housing market 
ensuring that developers remain profitable (and therefore willing to supply houses).  

Results show that affordability policies can increase the number of house sales, thereby 
improving the market outcome with a housing mix that includes affordable houses. 
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1.0 Introduction 

Housing affordability is at the top of policy debates in New Zealand. Housing prices in 
Auckland increased on average by 45 per cent between 2014 and 2017 (CoreLogic 
2018) making the region one of the most unaffordable housing markets in the world 
by some measures, with a median housing price nine times larger than the median 
household income (Cox and Pavletich, 2018).  

To counteract housing unaffordability, central and local governments have acted 
together to streamline land supply or to remove land use regulations that hinder new 
houses entering the market (e.g. the Special Housing Areas programme –SHAs, or 
the National Policy Statement on Urban Development Capacity – NPSUDC). While 
the central government has focused on the need to release more land for residential 
development, the Auckland Council, through the Auckland Unitary Plan (AUP), relies 
more on urban intensification and changes in residential land use to enable growth 
and development (Murphy, 2016; Auckland Council, 2017; Fernandez, Sanchez and 
Bucaram, 2019). Additionally, the KiwiBuild programme seeks to provide incentives 
to get developers build more affordable houses. The potentially differing policy views 
imply that Auckland requires a range of affordable housing policies to meet the needs 
of a growing and diverse population (Wildish, 2015).  

The NPSUDC and the SHAs have an explicit policy rationale entailing that increases 
on land supply should imply increases on house supply and, consequently, better 
affordability conditions for first homebuyers. However, the SHAs were ineffective on 
delivering affordable housing (Fernandez, Sanchez, & Bucaram, 2019), and the 
NPSUDC, though it may have some value on promoting finer-grained approaches to 
planning for urban development, it may generate affordable conditions only for 
households with incomes twice the median of Auckland income (about $190,000) 
(Fernandez, 2019; McEwan, 2018). Additionally, the KiwiBuild programme is made 
up of houses in Auckland priced at $650,000 (or below) that may be bought only by 
households whose income is less than $180,000. It appears to follow the Australian 
experience of targeting particular population groups in order to increase 
homeownership (Martel, Whitzman and Sheko, 2019). Nonetheless, it is uncertain 
whether its effects on affordability will be significant or whether it will gain momentum 
at all.   

About potential housing supply entering the market, the AUP estimates that 400,000 
houses are feasible to be built in Auckland (Auckland Council, 2017), while the 
Special Housing Areas set an initial three-year target of 39,000 houses and sections 
to be delivered (Government of New Zealand, 2013b, 2013a). However, it is still an 
open question how the estimated housing supply can be converted into viable 
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options for low or moderate-income households (Fingleton, Fuerst and Szumilo, 
2019). Therefore, examining how (a combination of) housing policies may improve 
affordability is relevant, particularly when the goals of the policy maker may vary, or 
where goals are not clear, or are potentially contradictory (Guest, 2005; Johnson, 
2007; Preval et al., 2016; Hu and Qian, 2017). The purpose of this discussion paper 
is then to evaluate a package of affordable housing policies through a matching 
simulation model developed in Fernandez (2019).  

Affordability is an easy concept to grasp but it can be challenging to pin down in 
practice (Sliogeris et al., 2012). Gan and Hill (2009) indicate that affordability refers to 
the ability of households to obtain sufficient borrowed funds to buy a house, while 
repayment affordability refers to the possibility of households to meet the financial 
obligations imposed by the payment of a mortgage. Affordability is then a reflection of 
the conditions that a potential buyer may face: mortgage rates, prices, rent, income 
thresholds and other requirements of lenders. Affordable housing policies should 
then take into account the residual income of the households, once the expenses 
caused by the housing have been paid, and if these comply with a socially 
acceptable standard (Stone, 2006; Taltavull and Juárez, 2012). Affordability issues 
become even more complex as they may be cyclical and change with prices and 
economic circumstances, for low-income households affordability takes a permanent 
nature for which solutions may not exist in the absence of support policies (Taltavull 
and Juárez, 2012). The contribution of this discussion paper then relies on 
developing information input for policies design. 

The paper is structured as follows: Section 2 is a literature review on affordable 
housing policies. Section 3 describes the methods used. Section 4 presents the 
results. Section 5 concludes. 

Auckland Council’s Research and Evaluation Unit discussion papers are intended to 
generate and contribute to discussion on topical issues related to Auckland. They 
represent the views of the author and not necessarily those of Auckland Council. 
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2.0 Background on affordable housing policies 

This section is a non-comprehensive literature review about economic approaches 
on affordable housing policies in New Zealand and abroad. This section serves as a 
background for the methods described in Section 3 and the simulation results 
presented in Section 4.   

2.1 Inclusionary zoning (IZ) 

IZ consists on requesting or encouraging developers to retain a certain percentage of 
the units within market-rate residential developments at prices or rents that are 
affordable to specified income groups (Schuetz, Meltzer and Been, 2011). IZ is 
considered a ground-breaking scheme because it may produce affordable housing 
through focused and flexible local policy framework rather than through distant and 
rigid national prescription (Calavita and Grimes, 1998), and without resorting to public 
subsidies or by producing the affordable units in segregated, stigmatised and 
geographically dispersed areas (Schuetz, Meltzer and Been, 2009, 2011; 
Kontokosta, 2014). 

The IZ programmes may be broadly categorised either as mandatory IZ (for their 
clear and enforced mandate for affordability purposes), or voluntary IZ (for their 
incentive-based schemes to motivate development of affordable housing).  

Evidence on the effectiveness of mandatory IZ on affordability is mixed. Gurran et al. 
(2007) mentions that mandatory IZ programmes applied to over 30 sites in 
Vancouver, Canada, and since the late 1980s, created 2670 affordable housing 
units. In Toronto, a density bonus scheme, in place jointly with the IZ since the early 
1980s, resulted on about 6000 houses and $19 million for an affordable housing fund 
raised through cash-in lieu contributions. The “grow home” mechanism in Montreal 
resulted in the development of over 6000 houses, contributing both to affordable 
housing and to urban containment. Gurran and Bramley (2017) claim that planning 
mechanisms and IZ in the UK contribute to securing land for affordable housing in 
high value sites, and to enforcing the provision of affordable units within market 
developments. In 2005 more than 18000 affordable houses were delivered across 
the country (Monk, Crook and Lister, 2005). Sliogeris et al., (2012) assert that in 
Ireland, IZ legislation prescribes that development plans of local governments must 
include housing strategies that detail how future housing demand will be met, 
including the need for affordable housing. Requirements consist of 20 per cent of 
residential land to be used for affordable housing, and it is a condition for planning 
approvals. By 2006 this mechanism resulted in 962 affordable houses (Gurran et al., 
2007). 
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However, IZ programmes also impose additional costs because of price-controlled 
housing (Schuetz, Meltzer and Been, 2011), leading to size decreases of stand-alone 
houses. Developers may attempt to subsidise the affordable units by raising the 
prices of units allocated to high-income households, resulting on a decline in 
construction activity of both market-rate and affordable housing (Clapp, 1981; Powell 
and Stringham, 2004; Tombari, 2005). Schuetz, Meltzer and Been (2011), using data 
from the San Francisco metropolitan area and suburban Boston, find that IZ 
contributed to further increasing housing prices and lowering rates of construction 
during periods of regional house price appreciation. Bento et al. (2009) examine the 
impact of IZ on the production and prices of housing in northern California. They find 
that the impact differs across the distribution of prices, and that IZ actually lowers the 
price for houses below the median price and raises prices for houses above the 
median. Finally, IZ may also result on density and stigma effects that decrease 
demand for market rate units (Hughen and Read, 2014).   

Nonetheless, there is research suggesting that even though, because of the IZ, the 
production of affordable housing lags initially, it increases over time (Crook and 
Whitehead, 2002; Monk, Crook and Lister, 2005; Norris and Shiels, 2007). If coupled 
with cost offsetting mechanisms for developers (e.g. density bonuses, zoning 
standards, tax exemptions, impact fee waivers or deferrals, and alternatives to 
developing affordable units onsite), (mandatory) IZ becomes an important component 
of a comprehensive housing strategy (Calavita and Grimes, 1998; Mallach and 
Calavita, 2010; Mukhija et al., 2010). However, Kontokosta (2014) finds that 
affordable houses tend to concentrate in low-income and minority neighbourhoods, 
which implies that communities oppose new affordable development and lead to not-
in-my-backyard (NIMBY) attitudes toward low-income housing.  

Research on voluntary IZ programmes is scarce (Schuetz, Meltzer and Been, 2009; 
Stabrowski, 2015). Mukhija et al. (2010) claim that, in the Los Angeles and Orange 
Counties, IZ has not been effective in delivering affordable housing, though they 
have not produced any adverse effect on housing supply either.  

The SHAs programme in New Zealand fits the definition of a voluntary IZ. Under the 
SHAs, any project above 14 dwellings had to allocate at least 10 per cent of 
affordable housing (Auckland Council, 2013). The SHAs had to meet either of two 
criteria: Criteria A, prices could not exceed 75 per cent of the Auckland region 
median house price; or, Criteria B, houses were sold or rented to households earning 
up to 120 per cent of the median household income for Auckland, or below a price 
such that the household spends no more than 30 per cent of its gross household 
income on rent or mortgage repayments (Auckland Council, 2013; Government of 
New Zealand, 2013a). The initial three-year target of the programme amounted 
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39,000 housing units, but reviews of the programme reported on the speed of the 
consenting process and the volume of consents issued (Ministry of Business 
Innovation and Employment, 2017), and little attention was given to the volume of 
affordable housing generated (Murphy, 2016). Fernandez, Sanchez and Bucaram 
(2019) carry out a causality analysis (based on a difference-on-difference approach) 
and find that the SHAs in Auckland caused, within their designated areas, an 
average price increase of 5.7%. The SHAs also increased by 6% the probability for 
transactions of costly houses to occur and had no effect on increasing the probability 
of transactions of affordable houses. Therefore, the contribution of SHAs to improved 
affordability is questionable or negligible. 

2.2 Planning and rezoning for residential purposes 

2.2.1 The Auckland Unitary Plan 

To enable growth and development, while protecting people and communities, the 
AUP prescribes major rezoning and changes in residential land use, which would 
enable about one million houses in currently zoned residential areas (Auckland 
Council, 2017). The AUP sets rules for what, where and how buildings can be built in 
the city, where its main priorities are to meet economic and housing needs. The AUP 
also seeks to promote housing affordability by encouraging increased housing supply 
through relaxing a variety of land use regulations in targeted areas of the region.  

However, the AUP caused other economic effects. Fernandez and Martin (2019) find 
that despite the AUP creates a redevelopment price premium (because of the greater 
flexibility on the development options of land), at the same time much of the price 
premium from special character areas is lost (because of demolition of houses that 
provide aesthetic and streetscape values). Similarly, Greenaway-McGrevy, Pacheco 
and Sorenson (2018) argue that rezoning (because of the AUP) significantly inflated 
the value of underdeveloped properties by 15.2% per annum, while properties with 
no land value appreciated by 3.7% per annum. In turn, rezoning deflated the value of 
already intensely developed parcels located in high density zones because of 
disamenities from density or anticipated supply effects from future construction of 
high density housing. 

2.2.2 The National Policy Statement on Urban Development Capacity 

The NPSUDC was introduced in late 2016 and was designed as a mechanism to 
streamline housing supply. The NPSUDC prescribes that local governments must 
ensure there is sufficient development capacity to meet demand; and, should 
imbalances occur, then a greater number of commercially feasible opportunities for 
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development should be provided in order to produce a more competitive housing 
market (Government of New Zealand, 2016). The rationale of the NPSUDC relies on 
developing capacity to accommodate additional houses and improve affordability 
(Fernandez, 2019). Additional capacity may take the form of land releases or 
rezoning for residential purposes, further intensification of the city or redevelopment 
of existing residential sites (IHP, 2015) 

Nonetheless, Fernandez (2019) explores the capability of households to buy new 
houses entering the market (induced by the NPSUDC) under scenarios representing 
competitive and affordable markets. Out of 6000 new houses deemed as physically 
feasible, under the baseline competitive market conditions only 29% would be bought 
(and actually built) because of the high prices. That rate of take-up in turn increases 
to 70% under more affordable conditions where prices are on average 30% lower. 
However, the modelled buyers correspond to households with incomes on average 
twice the median household income in the Auckland region (about $96,000 in 2017). 
Therefore, it is uncertain whether the NPSUDC may result on improved affordability 
(Metcalf, 2018).  

2.3 Other approaches 

Shared ownership (SO) schemes entail a third party (e.g. a financial institution, 
housing association, or government) contributing a fixed proportion of the housing 
price, the household pays for the rest. The SO then reduces the mortgage required 
by the household (Guest, 2005) and widens the access to housing on an affordable 
basis to low or moderate-income households who face difficulty in arranging for an 
initial deposit or the required equity in the private market (Nanda and Parker, 2015). 
In the UK these schemes have succeeded in helping households into home 
ownership, particularly at a time when affordability pressures and a range of other 
factors have contributed to decreases in the level of national homeownership 
(Heywood, 2016). By 2015, SO formed around 0.4% of the English housing stock; 
1.3% of all mortgages, and around 0.7% of the total value of mortgages held 
(Williams and Whitehead, 2015). Several community housing providers in New 
Zealand offer SO as part of their suite of assisted home ownership products 
(Auckland Council, 2018), and it is argued that the KiwiBuild programme needs to be 
complemented with similar but larger-scale SO initiatives for it to be effective on 
delivering affordable housing (Johnson, 2018)  

Similar to the SO schemes, community land trusts (CLTs) are non-profit 
organisations holding title to land in perpetuity, conveying the land to a resident body 
via a ground lease. The lease between the CLT and the property holder sets out the 
affordability criteria and the permissible uses of the properties, and carries a monthly 
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fee charged to the resident. Davis and Demetrowitz (2003) explore the Burlington 
Community Land Trust (state of Vermont, USA) and find that the trust developed 
about 366 housing units between 1988 and 2002. This implied that homeownership 
expanded for residents earning less than the regional median income, and actual 
wealth was created, with homeowners experiencing an annual rate of return of 17 per 
cent. 

Other mechanisms usually discussed to improve affordability are home grants for first 
homebuyers. Variants of these policies are in operation in New Zealand. For 
example, the HomeStart programme provides a grant of up to $10,000 (for an 
existing house) or $20,000 (for a new house), conditional to the length of time the 
households have been enrolled in a KiwiSaver scheme. HomeStart grants 
supplemented mortgages to 75 per cent of first-home buyers in the 2017/18. Also, 
the Welcome Home Loan is a mortgage guarantee provided via a risk-sharing 
partnership between the Government and participating banks, to first homebuyers 
that are unable to come up with a 20 per cent deposit (Auckland Council, 2018).  

 

An exploration of affordable housing policies in Auckland 7 



 

3.0 Method 

This section describes the matching model used to assess a set of affordable 
housing policies. It is worth mentioning that modelling housing decisions is complex. 
Choosing a house (and paying for it) is determined by factors such as the location of 
labour markets, households’ incomes, time horizons, the variety and mix of incentives 
available to developers. The interactions between those factors result in trade-offs of 
housing attributes and alternatives (e.g. renting or buying) (Guest, 2005; Lawson, 
Milligan and others, 2007; Barrios and Rodríguez, 2008; Sliogeris et al., 2012; 
Barrios, Colom and Molés, 2013; Wildish, 2015; Fernandez and Bucaram, 2019). 
This section then summarises the complexities of the housing market through a 
mathematical representation of the matching between first homebuyers and new 
houses entering the market. 

3.1 The Matching Model 

This section relies on Fernandez (2019). 

The model in this paper resembles a housing allocation problem (HAP). The HAP 
consists of the ordering households, starting with the one with the largest willingness 
to pay (WTP) who buys the house of her preference within their budget constraint. 
Once the purchase is complete, both the household and the house leave the market. 
This process is repeated for the remaining households and houses. In the model, the 
ordering is determined by the interaction between housing prices and income, other 
location and preference- variables are captured through the market segments 
identified through hedonic modelling as in Auckland Council (2017).  

A basic setup of the model consists on a set of households (current renters), 
𝐴𝐴 = {1, … ,𝑛𝑛}, willing to buy a new house from a set 𝐻𝐻 = {1, … . ,𝑚𝑚}. A purchase is 
viable if the WTP is greater or equal to the house price (or mortgage payments if in 
annualised terms). A simple example of a matching model is displayed in Table 1. 
There are three households (J1, J2 and J3) and two new houses entering the market 
(H1 and H2). Case 1 implies that household J1 outbids the others and buys house 
H2. House H1 remains unsold because J2 and J3 cannot afford it and decide to 
remain as renters. Case 2 shows that household J1 buys H2 and J2 buys H1, and J3 
is outbid and remains as renter. Case 3 shows that all WTPs are lower than prices so 
that no household will buy a house. 

The outcome of the model is a matching, where a house is assigned or bought by a 
particular household, resulting in a competitive equilibrium where each house has a 
price and each household buys the best house (i.e. highest priced) that can afford 
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(Sönmez and Ünver, 2011). Holding other things constant, a higher house price is 
associated with a better-quality and well-located house that renders higher utility to 
the household (Alonso, 1960).  

 

Table 1: Basic Representation of the Matching Model 

 Demand  Supply Matching 
 Households WTP  New Houses Prices  Who Buys What? 
Case 1       
 J1 100  H1 120 J1:H2 
 J2 90  H2 99  
 J3 80     
Case 2       
 J1 100  H1 89 J1:H2 
 J2 90  H2 99 J2:H1 
 J3 80     
Case 3       
 J1 100  H1 120  
 J2 90  H2 110  
 J3 80     

Note: adapted from Fernandez (2019) 

The matching model is implemented through a mathematical programme as follows. 

Indices and sets: 

𝑖𝑖 = 1,2, … , 𝑛𝑛    number of households in the sample 

ℎ𝑏𝑏 = 1, … ,𝑚𝑚   number of new houses entering the market 

𝑧𝑧 = 1, … ,13      number of sections in Auckland created from the aggregation of 
40 housing submarkets   

Data 

𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡ℎ𝑏𝑏,𝑧𝑧   Annualised cost to buy and relocate into the new house 

𝐵𝐵𝐵𝐵𝑑𝑑𝑖𝑖,𝑧𝑧 Bid (willingness to pay) of household 𝑖𝑖 that buys a house at 
section 𝑧𝑧  

𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑡𝑡ℎ𝑏𝑏,𝑧𝑧 Mortgage payments   

𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑒𝑒𝑖𝑖,𝑧𝑧       household income 

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 maximum share of income to be allocated on mortgage 
payments 

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑡𝑡𝑖𝑖,ℎ𝑏𝑏   housing deposit 

𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀   share of housing price to be paid upfront as deposit 
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Decision Variables 

𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐸𝐸𝑖𝑖,ℎ𝑏𝑏,𝑧𝑧   dichotomic variable that in the optimal solution takes the value of 
1 if a house is bought, and 0 otherwise 

Model 

maximize     𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 = ∑ �𝐵𝐵𝐵𝐵𝑑𝑑𝑖𝑖,𝑧𝑧 −   𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡ℎ𝑏𝑏,𝑧𝑧 �   ∗ 𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐸𝐸𝑖𝑖,𝑧𝑧,ℎ𝑏𝑏𝑖𝑖,𝑧𝑧,ℎ𝑏𝑏  (1) 

subject to 

𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑡𝑡ℎ𝑏𝑏,𝑧𝑧 ∗ 𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐸𝐸𝑖𝑖,ℎ𝑏𝑏,𝑧𝑧 ≤ 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑒𝑒𝑖𝑖,𝑧𝑧 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆,
∀ i,ℎ𝑏𝑏, 𝑧𝑧   

(2) 

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑡𝑡𝑖𝑖,ℎ𝑏𝑏  ≥ 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 ∗ 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑒𝑒ℎ𝑏𝑏,𝑧𝑧  ∗ 𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐸𝐸𝑖𝑖,ℎ𝑏𝑏,𝑧𝑧 ,     ∀z  (3) 

∑ 𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐸𝐸𝑖𝑖,ℎ𝑏𝑏,𝑧𝑧ℎ𝑏𝑏 ≤ 1,      ∀i, z   (4) 

∑ 𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐸𝐸𝑖𝑖,ℎ𝑏𝑏,𝑧𝑧𝑖𝑖 ≤ 1,         ∀ℎ𝑏𝑏, 𝑧𝑧  (5) 

𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐸𝐸𝑖𝑖,ℎ𝑏𝑏,𝑧𝑧 = {0,1},       ∀𝑖𝑖,∀ℎ𝑏𝑏,∀𝑧𝑧 (6) 

The objective function (Equation 1) maximises the difference between WTP and 
price. Constraint (2) limits mortgage payments to 50% of the household income; this 
limit is set by a stress factor, which is simply the share of income that can be spent 
on mortgage. Mortgage payments embed the development costs and profit margin 
for the developer, estimated at a time-horizon of 25 years and 5% discount rate. 
Constraint (3) indicates that the deposit should be at least 20% of the price. 
Constraints (4) and (5) ensure that a household will purchase one house only and 
that a house is purchased only by one household. Every house is occupied by the 
highest bidder, but the model does not require that the market clears. That is, that 
every household need not buy a house and every additional house need not be sold 
in the market (Miron, 2017).  

3.2 Model setup  

This section is a brief description of the setup and assumptions of the matching 
model. More details are found in Fernandez (2019). 

3.2.1 Demand 

Households are created based on 2013 Census data by Area Unit (AU) where 
imputation of income and rent figures is based on a regression of rent in terms of 
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income, household type (single person, couple without children, couple with children, 
and single-parent households) and AU fixed effects. AU figures are assumed to apply 
to meshblocks inside each AU. A total of 100 synthetic households are created per 
AU.  

Housing submarkets, identified through hedonic modelling (Auckland Council 2017), 
are intersected with meshblocks to mimic relocation alternatives of households 
across Auckland. From each intersection those households with the 10 highest 
incomes are selected and are assumed as those with the greatest likelihood to buy a 
house, resulting in 9017 households. For tractability and to prevent for extreme 
reallocations (e.g. a household relocating from a wealthy area to a poor one), 
submarkets are aggregated into 13 sections, that is, submarkets 1,2 and 3 (wealthy 
areas) are aggregated into Section 1, submarkets 4, 5 and 6 are aggregated into 
Section 2, and so on. Any household may relocate only within one section. 

Figure 1 shows the submarkets identified through the hedonic models in Auckland 
Council (2017). Figure 2 shows the aggregation of the submarkets into the 13 
Sections.  
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Figure 1: Housing submarkets – Auckland and Auckland Isthmus 

 

Note: adapted from Auckland Council (2017) and Fernandez (2019) 
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 Figure 2: Housing submarkets and sections – Auckland and Auckland Isthmus 

 

Note: adapted from Auckland Council (2017) and Fernandez (2019) 

3.2.2 Supply 

Supply (in the form of additional housing capacity) is extracted from simulation runs 
of the Auckland Council Development Capacity (ACDC) model (IHP, 2015). The 
model simulates profit-maximising developers buying land and selecting 
development alternatives at parcel-level (standalone houses, terraces, apartments), 
where those alternatives are conditional on the zoning constraints. The model 
calculates the development costs for that parcel and built form typology and dwelling 
size (e.g. how many houses are possible on the parcel). 

Two supply scenarios are developed: 

1. The (baseline) competitive market scenario where profit-maximising 
developers select development options with the highest percentage returns. 
For example, if there are two possible feasible developments, returning 25% 
and 22% gross return on (land and development) costs, the developer will 
choose the 25% return option. This scenario consists mainly of large and 
expensive houses with a median price of 1.1 million. 
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2. The affordable market scenario where developers select the option whose 
price per dwelling is the lowest. For example, if two development options are 
available where house prices are $800,000 and $900,000, the developer will 
choose the lowest price. This scenario (with a median price of $940,000) 
entails the shift toward a price distribution with a more affordable nature 
because of the participation of community housing providers, but preserving 
the competitive nature of the market so that the developer is willing to deliver 
the affordable houses. 

Both scenarios deliver 6000 new houses, but with different prices distributions 
(Figure 3). The competitive market scenario does not deliver any house priced below 
$650,000; but the affordable market could in turn deliver 1200 which are labelled as 
the affordable houses hereafter. One of the core assumptions of the model is that the 
additional housing capacity does not alter overall market prices. All households are 
fully informed about the prices and spatial distributions of houses entering the 
market, and both developers and households may anticipate the future (forward 
looking behaviour). Therefore, this is an ex-ante approach to assess the compatibility 
between housing prices distribution and the capability of households to absorb the 
additional supply, conditional on the availability of affordable housing policies. 

Figure 3: Prices distributions of supply scenarios 
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3.2.3 Affordable housing policies and scenarios 

The policies are interacted with the affordable market scenario for supply. The 
policies entail the following:  

1. The targeting of affordable houses (those priced below $650,000) to specific 
population groups, which are defined by two income thresholds: $180,000 
(similar to the KiwiBuild programme) and $96,000 (the median household 
income in the Auckland region). The targeting mimics inclusionary zoning or 
the retention of housing for affordable purposes,  

2. A simple SO scheme that takes the form of a price discount of 30% on the 
affordable houses1, and 

3. The cascading (or release) of the retained affordable houses into the broader 
market after an initial ‘embargo’ period when they are only available to target 
population groups. It is assumed that the affordable price remains fixed 
despite the house being traded in the broader market. 

Table 2 summarises the 10 simulation scenarios that will explore whether the 
outcomes of an affordable market may be improved with the introduction of 
affordable housing policies.  

 

Table 2: Simulation Scenarios – Matching Model: Target price: 650,000 

 Income 
Threshold 

 96,000 180,000 

Competitive market   

Affordable market   

Affordable market + Income threshold + Target price X X 

Affordable market + Income threshold + Target price +  Shared ownership X X 

Affordable market + Income threshold + Target price +  Cascading X X 

Affordable market + Income threshold + Target price +  Shared ownership 
+ Cascading 

X X 

 

1 SO schemes are not really a discount but this is how it functions in the model because it’s irrelevant who pays 
the other 30% as long as someone does.  
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4.0 Results 

Results show that under a (baseline) competitive market scenario, out of 6000 
feasible houses, only 1844 houses are actually built and sold, none of them below 
the $650,000 target price. Prices are too high to allow most of renters to become 
homeowners. In turn, under an affordable market scenario (without affordability 
policies), there is a higher rate of take-up where 4397 houses are built and sold. 
These results are similar to Fernandez (2019). The arising research question is 
whether it is possible to improve the number of sales of the affordable market 
scenario through a set of policies coming into force. In particular, it is of interest to 
identify, for example, whether households earning the median income of Auckland 
(about $96,000) can become homeowners when affordability policies are introduced.   

Panel a of Figure 4 shows that an affordable market with an income threshold of 
$96,000 results in 424 affordable houses being sold. Though the threshold allows 
moderate-income households to become owners, about two thirds of the 1200 
affordable houses remain unsold. Thus, developers may be reluctant to deliver them 
because of the risk of unprofitability. In turn, if the threshold is set at 180,000, about 
93% of the affordable houses are sold. Arguably, those affordable houses are bought 
by households earning about $180,000. A potential conflict between policy goals 
arise: either to maximise the sales of affordable houses, or to assist moderate-
income households to become homeowners. 

If SO becomes available for households earning up to $96,000, sales increase to 
438. It may be a small increase, but the SO may play a role on mitigating housing 
stress (the ratio between mortgage repayments and income). Nonetheless, it is left 
for future research to explore the potential for the SO scheme to be scaled up in 
order to produce a massive increase in sales. Also, results do not differ when SO is 
applied under an income threshold amounting $180,000. That is, high-income 
households would buy a house even without the SO.  

Most importantly, when cascading is introduced high-income households are allowed 
to buy the affordable houses not bought by the target population. Hence, setting 
targeting policies imply that lower-income households will not have to bid or compete 
with high-income households for the same house, and then the targeting mitigates 
the bidding pressure of the housing market. Additionally, cascading may improve the 
profitability prospects for developers, and motivate the delivery of affordable houses.  

Panel b of Figure 4 shows that policies in the affordable market segment also affect 
market rate houses (those priced above $650,000). Under the affordable market and 
a threshold of $96,000, sales of market rate houses peak at 3793, and then 
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decreases to 2918 at a threshold of $180,000. This decrease occurs as wealthier 
households enter the pool of the target population group and are allowed to buy 
affordable houses, which crowd-out market rate houses. When cascading is 
introduced, the difference of sales between income thresholds is 112 houses. Hence, 
as the increase of the threshold expands the share of wealthier households in the 
target groups, fewer houses are left to cascade, resulting in the increase of sales of 
market rate houses (from 2918 to 3371). 

Panel c of Figure 4 shows that affordable housing policies can improve the number of 
sales in an affordable market scenario. These improvements occur because of the 
staged process of the targeting policies, households earning $96,000 manage to 
enter the market and buy about one third of the affordable houses, otherwise they 
would have stayed as renters. Thus, 776 affordable houses are cascaded into the 
broader market, which allows non-target population groups to buy houses priced 
lower than the market-rate ones. Under the affordable market scenario (without 
policies), the affordable houses would have been bought by households earning 
$180,000, then outbidding lower-income households and substituting away from 
market-units.   
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Figure 4: Number of house sales: a) affordable houses, b) rest of the market, c) total 
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5.0 Discussion 

The future for Auckland is challenging, as rising prices and rent burdens may reduce 
its economic potential (Gabriel and Painter, 2018). Affordable housing has become 
one of the most debated policy problems in New Zealand and the rest of the 
developed world. It is agreed that lack of affordable housing can result in adverse 
metropolitan-wide externalities, distributional and job access concerns, and erosion 
of the competitive structure and economic base of a city (Ben-Shahar, Gabriel and 
Golan, 2018; Gabriel and Painter, 2018).  

Two of the most prominent housing policies implemented in New Zealand in the last 
decade rely on land and housing supply as the main (or even the sole) mechanism to 
bring prices down and increase homeownership. The Special Housing Areas 
programme and the National Policy Statement on Urban development Capacity were 
explicit on that premise (Auckland Council, 2013; Government of New Zealand, 
2013a, 2016; Murphy, 2016). However, if the increase in the housing supply is 
accompanied by expansion of employment, there might be a feedback effect on 
demand, because of the reciprocal relationships between city size, productivity and 
income (Glaeser, Gyourko and Saks, 2006; Fingleton, 2008; Gyourko, Mayer and 
Sinai, 2013; Austin, Gurran and Whitehead, 2014; Szumilo, Laszkiewicz and Fuerst, 
2017; Fingleton, Fuerst and Szumilo, 2019). This and other general equilibrium 
effects counteract the affordability purposes of policies relying solely on the supply-
side (Aura and Davidoff, 2008). Fernandez (2016), for example, finds for Auckland 
that for a 10 per cent decrease in housing prices to occur, land supply (and the 
subsequent housing supply) would need to increase by 17 per cent (equivalent to 
78,000 additional houses). That is, increasingly large changes on land supply are 
needed to achieve price decreases.  

This paper has reviewed a set of affordable housing policies that act on the demand-
side of the housing market. It also simulates the potential of a set of policies to 
improve the outcomes of an affordable market scenario.   

However, to carry out assessments of housing policies is complex. Lifecycle models 
have been employed to simulate household behaviour facing affordable housing 
policies. Guest (2005) explores how grants, SO and deposit loans improve 
affordability for first homebuyers in Australia. Those policies affect the timing of the 
first home purchase, and the amount of housing and non-housing consumption in 
each period, which imply a cycle timing effect on housing demand and prices. 
Johnson (2007) evaluates affordable housing policies using a multi-objective 
programming to deal with investment priorities among a variety of affordable housing 
programmes (as well as choosing locations and configurations for affordable housing 
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initiatives). He finds that there is potential for those policies to fill housing gaps, and 
address social benefits and fairness concerns concurrently. Johnson (2003, 2006) 
uses multi-objective programming to inform the transition from a model of high-rise 
public housing developments toward tenant-based housing subsidies for market-rate 
rental units. Their analyses indicate that model solutions are approximations to 
potentially welfare-enhancing allocations of houses to potential buyers, which 
improves policy advice.   

Overall, in the context of complex interaction effects of demand and supply, it is not 
straightforward to quantify the impact of new (land or housing) supply on prices and 
affordability. The overall impact will depend on many factors including household 
income, income elasticity of demand, or market segmentation (Fingleton, 2008; 
Fingleton, Fuerst and Szumilo, 2019). The results of the simulation model in this 
paper reveal that a balanced view of policy goals and outcomes is needed. 
Affordable houses can be sold and the affordable housing submarket may exist while 
developers stay profitable. However, the heavy assumption behind is the set of 
incentives that may induce developers to switch toward a prices distribution with a 
more affordable profile. Other factors that play an important role on the size of that 
submarket are the shared equity schemes, and variations in the income threshold or 
target prices to define that affordability segment. As housing costs tend to be 
inflexible and make the first claim on after-tax income for most households (Stone, 
2006), a key issue for designing housing policies is whether there is a large enough 
group of households that may become the affordable submarket, and whether it will 
continue to be present as market conditions change through economic cycles 
(Bramley and Dunmore, 1996). 

The contribution of this paper relies on providing indications on the potential effects 
of affordable housing policies. It opens the avenue to exploring schemes such as the 
shared ownership, which has demonstrated success in helping households into 
affordable house ownership. However, there may be unexploited potential to expand 
the tenure, particularly at a time when affordability pressures and a range of other 
factors have contributed to a situation where the level of homeownership in New 
Zealand has been falling (Heywood, 2016). Though a salient research gap is pending 
about the policies needed to switch from a purely competitive market to an affordable 
one where prices are lower (on average), the policies simulated in this paper show 
that efficient market outcomes may be achieved but with the added feature of having 
desirable features in terms of affordability improvements.   
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