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Housing charges to fund bulk infrastructure:
innovative or traditional?

Graham Squires a, Arshad Javedb and Hai Hong Trinhc

ABSTRACT
This study investigates whether the use of housing charges is an innovative or traditional instrument in
financing bulk infrastructure. It develops a conceptual framework to demonstrate how housing charges
are perceived as an innovative model of financing and funding bulk infrastructure. Research focuses on
a case study policy pilot infrastructure project in New Zealand, with primary evidence gathered from
informed professional stakeholder interviews. The findings highlight that revenue streams are the most
common concern when applying the infrastructure funding and financing (IFF) model to deal with bulk
infrastructure. Further, as housing charges are a new instrument generating cash flows to finance bulk
infrastructure, it is found that financing infrastructure development is only innovative in terms of its
mechanics, legislation and policy setting.
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INTRODUCTION

Infrastructure development is critical to social and economic development, and provides the
most basic human needs, such as water, electricity, transportation and communications.
Hence, financing infrastructure systems is one of the most challenging aspects, and under-
investment in infrastructure is the current tendency worldwide, even with developed countries
that have strong institutions (Estache et al., 2015; Global Infrastructure Hub, 2016; Hutchison
et al., 2016). It is argued that the world needs an annual investment of US$3.3 trillion, equiv-
alent to 3.8% of gross domestic product (GDP) just to support economic growth between 2016
and 2030 (Woetzel et al., 2016). Infrastructure projects often require a considerable amount of
up-front capital investments from investors, while revenue streams (cash flows) generated from
the projects are uncertain to payback the capital investments. For example, the evidence is
unclear as to whether infrastructure charges can stimulate property prices for financial payback
in the future (Bryant, 2017). Several studies investigate innovation metrics, new mechanisms,
technology, urbanization and the impacts of financialization on infrastructure development
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(Ersoy, 2017; Ersoy & Alberto, 2019; Grafe, 2020; Grafe & Mieg, 2019); however, no recent
study has examined the use of housing charges in financing bulk infrastructure, leaving a knowl-
edge gap in the field. Therefore, this study explores the role of housing charges to finance bulk
infrastructure, and investigates whether they are an innovative instrument for financing infra-
structure development. Moreover, it provides conceptual thinking on the term ‘innovative’
when looking at bulk infrastructure finance.

We determine the term ‘bulk infrastructure’ in this study, which is in terms of transport and
water – excluding energy, waste, information and communication, and public capital/services.
The case study looking into this issue focuses on New Zealand, especially Auckland City as
its most populous city and the region of Auckland in general. A case of international appeal
given that there is a considerable housing ‘crisis’ in terms of affordability and that bridging
the infrastructure finance gap is seen as critical by many scholars (Andrés et al., 2014; Hutchison
et al., 2016; Woetzel et al., 2016). The institutional and geographical case of Milldale, situated
north of the city of Auckland, involves a large-scale new greenfield housing development. The
case study uses a loan to fund the infrastructure, and is financed against a long-term private
housing charge paid by those who will reside in the site’s properties (Orsman, 2018; Twyford,
2018). This research looks at multi-stakeholder thinking and practitioner development to
explore a more profound conceptual question of what is meant by ‘innovative finance’ in infra-
structure development when used quite arbitrarily during the process. For instance, we discuss
whether the models are ‘innovations’ in dealing with ‘the problem’ of infrastructure finance and
funding?

Using semi-structured interviews with experts from non-governmental organizations
(NGOs), local and central government, the study qualitatively provides insightful contributions
and critical discussion on the role of housing charges in financing bulk infrastructure in New
Zealand.

The remainder of the paper is structured as follows. The next section presents a literature
review of infrastructure funding and financing (IFF). This is followed by the research methods
and content analysis theory as applied to the research. After presenting the main qualitative
findings and data visualization from the semi-structured interviews, the paper provides a critical
discussion on the several innovative approaches of the IFF model using the quotations extracted
from the semi-structured interviews. We provide conclusions as well as various limitations,
implications and further research options.

LITERATURE REVIEW: INFRASTRUCTURE FUNDING AND FINANCE AS
INNOVATION?

One important distinction that must be established is the difference between funding and finan-
cing. According to Ernst & Young (2014), funding is the allocation of ultimate cash flows that
support the construction and operation of infrastructure (i.e., general taxation revenue, user
charges or specific value-capture levies), whereby financing is described as selecting the immedi-
ate source of cash that will physically develop the assets with the repayment of this investment
over the life of the asset (i.e., the full range of procurement approaches). The funding and finan-
cing of the infrastructure is a complex mix of deals that include tolls, taxes and metered user fees.
Funding of infrastructure can be drawn against the person or place. For the person, income taxes
are an excellent example of contributing to public infrastructure funds. For place, infrastructure
projects that are built out (such as a road or a bridge) could be paid by the user consuming the
benefits of the infrastructure (Koh, 2018). O’Brien et al. (2019) argue that the way we fund,
finance and govern infrastructure is critical to interpreting socially and spatially imbalanced
infrastructural supplies. They also present that various methods of contemporary financializa-
tion engaged with urban infrastructure have become extremely important; hence, future research
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works are needed. The analysis framework of urban infrastructure financialization, especially
determining accurately the ways and how much revenue infrastructure assets can generate,
has been a central issue among other aspects such as capital structure, organizational structure
and regulatory process (O’Brien et al., 2019; O’Neill, 2019). Financialization is also reviewed
under built environments, which are determined as an extensive partial process, shaping social
relations that are constructive to geographical change, urban governance and its sustainability
(Clark et al., 2015). Besides the various works of financialization, and like other income-gen-
erating asset classes, Aalbers (2017) aggregates housing as a key object of financialization,
arguing that housing systems fluctuate across regions in which the financialization of housing
will be uneven and path dependent.

Taxes and fees are known as an established traditional instrument, while newer instruments
such as grants, bond-based finance, tax incentives or different kinds of infrastructure levies and
developer fees are classified as the recent ‘innovative’ financing vehicles (Hutchison et al., 2016;
Strickland, 2016). O’Brien and Pike (2019) investigate the City Deals as a new form of funding,
financing and governing urban infrastructure in the UK, which is based upon the agreed nego-
tiations between local and central governments on decentralized powers, resources and respon-
sibilities. The managerialist institutions and conservative/risk-averse administrative culture of
the continued authority of the highly centralized UK national state have restricted the financia-
lization of urban infrastructure and its entrepreneurial governance in the UK City Deals
(O’Brien & Pike, 2019). Previous research provides a theoretical background for a better under-
standing of the importance of financialization as well as ‘innovative finance’ in urban infrastruc-
ture funding, financing and governing practices. In short, newer and ‘innovative’ instruments to
forecast and generate sufficient revenue streams (cash flows) to payback large up-front capital
investments have become a major concern in financing infrastructure development.

At the outset of the study through the theoretical background provided in the literature, we
introduce the use of ‘housing charges’ as a new ‘innovative’ vehicle to fund bulk infrastructure
using a case study of the Auckland region of New Zealand. Besides the work of O’Brien and
Pike (2019) that explores the City Deals as a new model of infrastructure finance and urban gov-
ernance based on central–local government agreements in the UK, Bryant (2017) provides
empirical evidence showing that infrastructure charges are a critical factor contributing to
decreased housing affordability and increasing house prices in Australia. These newer infra-
structure financing vehicles somehow provide a clearer understanding of ‘financial innovation’
in infrastructure finance, especially the introduction of ‘housing charges’ in the study. Figure 1
puts forward the nature of innovation by bringing together the central tenets and how they have
transcended to embrace more in-depth requirements, operational needs, financing types and
funding mechanisms. The central tenets of innovation consider ‘new’ things that are imagin-
ation, creation or ideas based. Particularly those that apply better practical implementable sol-
utions to meet new requirements, meet unarticulated needs or meet existing market needs
(Maranville, 1992). Therefore, for ‘innovative finance’ we are looking at possible future
financing solutions that suit new requirements, whether known or unknown. Hence, different
geographical and temporal contexts in applying existing solutions could potentially be innova-
tive – especially if there are more effective products, processes, services, technologies or business
models for markets, governments and society (Addie et al., 2020; Cantafio & Ryan, 2020;
Ersoy, 2017; Ersoy & Alberto, 2019).

‘Innovations’ in infrastructure finance are those non-traditional forms of funding infrastruc-
ture. Non-traditional forms include solidarity mechanisms, catalytic mechanisms and partner-
ships (Grishankar, 2009). This innovation of infrastructure finance is different from what is
defined as more broad ‘innovative finance’, which covers a multitude of technical risk-bearing
packages. For instance, there could be a combination of guarantees, equity and loans. This com-
bination of risk-bearing packages blended with basic (public) grants that can boost
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infrastructure investment in large real estate development projects (Spence et al., 2012). As well
as blending, this more contemporary innovation is more flexible (Carter, 2006). However, a
drawback to such blend and flexibility is that some risks are undetected or redistributed. For
example, private finance risk can be passed to public sector project groups that may not be
able to manage effectively due to inadequate resources, knowledge and capabilities (Ng &
Loosemore, 2007).

The nature of financial innovation for IFF is therefore exemplified by the innovative tools
and mechanisms being used, but we are not focusing on the financial product innovations them-
selves. More so, we are looking here at ‘innovations in infrastructure finance and funding’, not
‘financial innovation’. Financial innovation more specifically concerns itself with new financial
products, institutions and markets that can change the way in which the financial landscape is
conducted (Miller, 1986). The relatively recent introduction of derivatives, hedge funds and the
market for crypto-currencies would be good examples of these types of ‘financial innovation’.
We are similarly not considering ‘financial innovation’ around approaches using a ‘regulatory
dialectic’, a situation where rapid changes in the financial environment lead to banking

Figure 1. The nature of innovation in infrastructure funding and financing.
Source: Authors.
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regulation becoming overwhelmed by technological and regulation-induced innovation (Kane,
1981).

In terms of ‘innovation’ in funding and financing infrastructure, we contrast here some of the
more traditional ‘non-innovative’ products/services, such as those traditional approaches that
can be classified as general taxes. General tax attributes could include contributions, agreements,
fees, levies and rates to fund an infrastructure project. For contributions in this development
context, we consider the appropriation of funds via ‘developer contributions’ (Gielen & van
der Krabben, 2019). Developer contributions (alternatively developer charges or planning
gain) are a type of impact fee where a proportion of the impact is paid for the developer making
the impact. Community benefits agreements (CBAs) in the United States are one such devel-
opment contribution policy that a community and developer stakeholder consortium pays for
some of the public and private infrastructure (Laing, 2009). In the UK, this type of developer
contribution is by Section 106 agreements (Morrison & Burgess, 2014), where a proportion of
payment is given by the housing developer towards any external impacts. By extension, the UK
looked to supersede the Section 106 payment with an ‘infrastructure levy’ that took the policy
form of a community infrastructure levy (CIL), where the infrastructure payment may be for
both bulk infrastructure and more soft service provision needs such as playgrounds (Lord,
2009; Squires & Lord, 2017).

The developer contributions and infrastructure levies will often be in addition to traditional
(non-innovative) public rates, which are paid as local authority rate tax by householders, or by
businesses collected as taxes at the local and national governance level. Some of the initiatives
mentioned above are also grant programmes implemented at differing spatial scales and levels of
governance – supranational, national, regional, city/city-region, local. Programmes that include
urban infrastructure from a block grant payment are arguably traditional. For the European
Union supranational institution, the commission of a large-scale grant programme involving
infrastructure has been via the European Regional Development Fund (ERDF) which
encourages many transnational cooperation projects (Spilanis et al., 2016; Squires et al., 2016).

Debt finance approaches to financing urban infrastructure are also arguably traditional and
non-innovative in type. Typical debt finance for infrastructure orchestrated by the government
include bonds such as ‘general obligation bonds’ – a type of local authority loan secured by a
larger geographical administrative institution (e.g., territorial state or national) which is paid
back by property taxpayers. Any shortfall is often guaranteed by the local authority, plus the
rate of tax rise/fall can be limited to a certain percentage, or on occasion an unlimited percentage
backed by a public vote – as exemplified by the Proposition 13 ruling in California (Martin,
2006). Conduit bonds are another type of government traditional debt finance, where a govern-
mental entity issues bonds to finance a project managed as a special-purpose vehicle (SPV)
which may include non-profit corporations, private companies or other governmental bodies
(Hargreaves, 2018; Walker, 2018).

Innovations are held where a catalysing effect is created to renew or regenerate an area that
would not have done so ‘but for’ some intervention. This renewal extends to create new markets
that would not have existed but for the tax-incentivizing intervention. Property tax relief and the
encouragement of business districts through the enterprise zone and empowerment zone initiat-
ives are notable cases (Squires & Hall, 2013). Tax credits, as well as tax relief, are also innovative
ways with which urban infrastructure is funded. The low-income housing tax credit (LIHTC) is
used by the federal guarantee as a credit scheme to leverage housing tax credit from commercial
and not-for-profit institutions to finance district-wide urban development projects including
infrastructure (Baum-Snow & Marion, 2009; Eriksen, 2009; Woo et al., 2016). Even more
layered in innovation are tax credit bonds that not only match credits to other institutional
funds but also float these credits as bonds to investors that are paid back by the issuing authority
(mainly paying the premium rate and not the coupon rate) (Klein, 2009).
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Therefore, the ‘innovations’ in IFF can be perceived as an update of the established mech-
anisms such as user fees and tolls, taxes and fees, as well as the proposal of newer ‘innovative’
vehicles including a mix of grants, debt finance, tax incentives and other infrastructure levies
(O’Brien et al., 2019; Strickland, 2016). Especially, ‘housing charges’ are being explored in
this study. With patient capital from pension funds and insurance companies being able to
be part of the finance mix, new debt–equity packages are becoming more prominent (Squires
et al., 2016). Further, more specialized banks and funds are able to evolve for the purposes of
infrastructure development, such as state infrastructure banks and sovereign wealth funds
(Yusuf et al., 2010). This is in addition to new specialized companies that would focus on infra-
structure such as national and regional infrastructure companies (CIP, 2019a). Plus, the ability
to raise capital for infrastructure via regular companies share issuance via these companies, as
well as the proliferation of real estate investment trusts (REITs), which are effectively real
estate-backed funds that are tradeable investment commodities in the financial marketplace
(Giliberto, 1990). In a similar vein, emerging infrastructure project finance also encapsulates
the creation of funding from bonds that are asset backed against projects or often infrastructure
based. These bonds are traded as investment products and becoming more popular with over
400 project bonds recorded in China by 2013 (Hutchison et al., 2016).

With several newer instruments that have been discussed, the value-captured and income-
generating mechanisms have become a central focus on the ‘innovations’ of IFF practices
(Medda et al., 2011; Merk et al., 2012). Land value-capture finance, to fund infrastructure,
has a long tradition in public finance. Particularly because land value capture is seen to stimulate
further land development, increasing property values and economic growth (Medda, 2012;
Starrett, 1981), examples in this value-capture sphere include tax increment financing (TIFs)
which fund different projects including infrastructure projects (Squires, 2012; Squires &
Hutchison, 2014; Squires & Lord, 2012). TIFs in California have morphed into what is
known as infrastructure financing districts (IFDs), where the focus of the bond is more on
infrastructure and even more spatially targeted within a district. Specific US approaches with
the targeted districts and zoning features spatially to land value capture in infrastructure
when considering different policies to deal with unique development parcels, such as special
assessment districts (SPD), community facilities districts (CFD) and accelerated development
zones (ADZ) for urban economic development (Squires, 2017; Squires et al., 2017). These
spatial boundaries of funding connect to each other geographically and thus consider transport
in their connectedness. More recent transit-oriented development funds (TOAF) within
priority development areas are a testament to this more innovative funding approach with
value capture (Knowles, 2012; Li et al., 2013), as money can be ported over space (e.g., with
districts/zones and infrastructure connections) as well as time (e.g., with bonds) (Squires,
2014). Value-capture funding within the infrastructure sector is also possible when we consider
the ability for transportation sales tax revenues to fund some infrastructure projects (Crabbe
et al., 2005).

Innovations around asset leverage and leasing to enable infrastructure funds to involve those
ways in which (often local) assets can be specifically utilized to evoke financial capital. Local
asset-backed vehicles (LABV) could be consortiums that are looking to develop areas and see
the realization of a physical piece of infrastructure to self-finance over a period of time.
Greenhalgh and Purewal (2015) argue that the difference to the approaches of the local
authority municipal bonds is that real estate is increasingly transferred from public sectors to
the LABV vehicles in which the private sectors can match the value of those assets with
cash. As a variation on this LABV approach, there could be a leasing of assets by a public
(or private) institution, which means that asset ownership remains with the leaseholder, as
agreed in the contract between the different institutions (Ashton et al., 2012).
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A potentially ‘innovative’ infrastructure financing model of public–private partnership (PPP)
is with the private finance initiatives (PFI) (Abdel Aziz, 2007; Cui et al., 2018). PFI involves the
transfer of substantial risk in building and operation to the private sector. It is structured to
ensure a consortium receives a return on costs, payback of interest on the borrowed capital
and a return on investment (Greenhalgh & Squires, 2011). One perceived advantage of this
is that the private sector is better placed to manage the risk (Hutchison et al., 2016). Further
advantages of PFI centre on value for money, as well as the ability to share the risk, and on argu-
ments of efficiency in the private sector (Wall & Connolly, 2009). PFI difficulties occur and
include insufficient flexibility during the operational period. To address deficiencies, govern-
ments have introduced changes such as non-profit distributing (NPD) that have capped returns
and can reinvestment any financial surplus (Hutchison et al., 2016). Appendix A in the sup-
plemental data online provides a summary of key selected previous studies on different tra-
ditional, innovative and blended approaches to infrastructure finance.

RESEARCH METHOD

Analytical framework of this study
The research methodology involved both primary data collected from the semi-structured inter-
views and secondary data from desk-based study. First, a secondary desk-based study enabled
some understanding of infrastructure finance and funding. We explored the academic literature
on these fields of enquiry, and reviewed reports and policies by consultants and government
involved with the case study of the Milldale (Auckland Region, New Zealand) project and
broader regulatory setting. The primary data collection was conducted during 2018–19. Key
institutions were selected, and a comprehensive list of interviewees was purposefully selected
as a sample, especially because expert sampling (i.e., purposive sampling approach) has been
widely used and been effective in research studies of this nature (Hwang et al., 2013; Osei-
Kyei et al., 2017; Tang et al., 2010). A range of professions and roles were interviewed due to
their in-depth understanding of the case study and the wider strategic and intellectual knowledge
of infrastructure charging. Professions were largely from a ‘top-down’ informed perspective, and
they ranged from financiers, policy-makers, bankers, investors, authorities at various governance
levels (national, regional,municipal), developers, planners, academics and consultants. Roles ran-
ged from directors, chief executive officers (CEOs), senior officers, executives, and professors.

A snow-ball technique was adopted whilst being mindful of the drawbacks in bias and breath
of informants, and the snow-ball technique also helped to increase the number of high-quality
interviewees (Denzin & Lincoln, 2007; Hutchison et al., 2016). The depth of quality and range
of perspectives and professions was seen to hold rigour, as convergence and divergence of points
and themes presented themselves in the analysis (Denzin & Lincoln, 2007). We selected the
sample size not only using the expert sampling approach that has been widely employed in
research studies (Ameyaw & Albert, 2015; Osei-Kyei et al., 2017) but also purposively narrow-
ing the study sample to leading people that come from the selected institutions, as shown in
Table 1. This purposive approach assisted the study by providing both expert-level implications
and insightful exclusive information extracted from the semi-structured interviews; hence, this
method somehow led to a smaller sample size than normal. Also, the low response rate is not
uncommon in the literature (Akintoye & Fitzgerald, 2000), and it is within a range of figures
obtained in similar studies. For instance, Effiong (2015) obtained 38 questionnaires; Abidoye
et al. (2018) obtained a total of 21 interviewees; especially Wilkinson et al. (2017) obtained a
lower response rate of 25 responses out of over 8000 valuers sampled in Australia. Although
a low response rate of approximately 14% is recorded, the sample size of 42 is considered reason-
able when compared with similar studies (Zhang, 2005, 2006) with 46 responses (Osei-Kyei
et al., 2017) with 42 responses. Nonetheless, small samples are not uncommon in an
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international email/web-survey based research in PPP studies; for instance, Ernest and Albert
(2015) acquired 35 responses out of 326; and Sachs et al. (2007) acquired 29 responses. In
addition, the number of industrial and/or research years of experience in PPPs and diverse cul-
tural backgrounds of experts contribute to the reliability and genuineness of the survey responses
(Osei-Kyei et al., 2017). A detailed background of experts is shown in Table 1 and in Appendix
A in the supplemental data online.

Hence, this study implemented a final sample size of 19 semi-structured interviews with
leading senior experts, key stakeholders and policy-makers, from both public and private sectors,
who have the long-run experience to provide insightful perspective exclusively to the develop-
ment of infrastructure finance in the country. The 19 formal and informal interviews were
undertaken in a deductive process whereby answers to the questions were semi-structured
and open to illicit richer qualitative understanding (Mason, 2017). To investigate qualitatively
the relation between bulk infrastructure and housing charges, the researchers used semi-struc-
tured interviews with experts from NGOs, local to central government who have long-run
experience in infrastructure development and investment in terms of the policy, regulation
and direct decision-making. All interviewees were in senior positions at the time of interview-
ing; the roles of the selected interviewees include senior investment strategist, central govern-
ment minister(s), director(s), portfolio manager, general manager(s) in development and
financing planning, executive director(s), senior executive, chief executive(s), chair, partner,
deputy chief executive and principal researcher. To be effective in collecting opinions from
the interviewed experts, the researchers adopted open questions around the main themes,
such as bulk infrastructure and innovative finance.

Content theme analysis of the terms of being ‘innovative’ when using housing
charges to finance bulk infrastructure
After completing semi-structured interviews, the interview transcripts were coded by the main
themes based on the information provided by the experts using QSR NVivo 10 software (QSR
International, 2020) as the qualitative research software. The percentage results of each theme
were then visualized by each interviewed expert. For instance, for each interview transcript, the

Table 1. Institutions that contributed to the primary data collection.

Interviewees’ institutions

The New Zealand Superannuation Fund
The New Zealand’s Central Government
Macquarie Bank
Accident Compensation Corporation
Auckland City Council
ANZ Bank
BNZ Bank
LGFA – Local Government Funding Agency
NZPC – New Zealand Productivity Commission
HRL Morrison Investors
Westpac Bank
Chapman Tripp Lawyers
CIP – Crown Infrastructure Partners
The New Zealand Treasury
Infrastructure New Zealand
Willis Bond & Co
Massey University

72 Graham Squires et al.

REGIONAL STUDIES, REGIONAL SCIENCE



response percentage of interviewees on a discussed theme is coded; the higher the response per-
centage of a specific theme, the higher the concern recorded from the experts. Table 1 presents the
interviewees’ institutions that contributed to the primary data collection through the semi-struc-
tured interviews. These interviewees also represent the ‘organizational elite’ and possessed sub-
stantial experience in the public and private sector working at top management-level positions.

Further, semi-structured interview questions provide a practical understanding of the case and
widened answers to discuss how the housing charge financing approach was ‘innovative’. It was
important at a broad level to bring out respondents’ thoughts as to what innovation meant, and
how innovation was enabled. Analysis of the interview data involved categorizing key issues and
themes that emerged and highlighting relevant quotations to evidence of the narrative.

Like any research method, there are various limitations and drawbacks that need to be high-
lighted. A single in-depth case study will have some contextual considerations, and bias, if
applied and generalized to other cases in Auckland, New Zealand and elsewhere. Given the
greenfield nature of the case study, views of the potential residents were unable to capture.
Future studies could investigate residents’ concerns in proximity to the site or those residents
directly gaining or losing from the site development. However, the large scale and high profile
of the pilot raises some desires by stakeholders to replicate the model, so will need some practical
and theoretical reflection from this research. Data visualization was based on the response
parentage of the interviewees on each theme discussed; however, when coding the interviewed
transcripts, it may lead to some unexpected mistakes in terms of recording, transcription and
converting the transcript in word to numeric for data visualization.

CASE STUDY: A SITE-BASED MULTI-INSTITUTIONAL FINANCIAL
MODEL

The case study of the geographical site and financial model was used to identify and interrogate
key issues in policy and practice of housing charges to finance infrastructure. We used a case
study of the Milldale development in the Auckland region. Milldale is selected as a pilot project
that uses housing charges to pay back infrastructure costs. This approach is something new and
novel for New Zealand. The site is to support approximately 4000 sections, plus an additional
5000 dwellings in the surrounding area (CIP, 2019a). The large site case of Milldale operates in
part with the Auckland housing market, albeit at a distance to the central core in the northern
suburbs on a greenfield land. Auckland city is the dominant housing and commercial market in
New Zealand. It has the largest population of residents in New Zealand at 1,534,700 people,
which is 34% of the population (Statistics, 2020).

To give some introduction to the financial model of the case study, the principal legal entity
is managed by the central government called the Crown Infrastructure Partnership (CIP). The
estimated total cost of the bulk housing infrastructure in the case study is NZ$91.3 million
(CIP, 2019b). The case has a cost contribution by Auckland City Council of NZ$33.5 million,
which is to be recouped by future developer contributions in the site and future urban zone
(Orsman, 2018). A further cost contribution of NZ$48.9 million is contributed by the SPV
established by the CIP largely containing Accident Compensation Corporation (ACC) debt
and CIP equity provision (CIP, 2019a). The remaining cost contribution of NZ$8.9 million
is provided by the developer Fulton Hogan Land Development. The repayment of these con-
tributions (beyond the developer contributions and CIP equity provision of NZ$3.7 million) is
by section owner purchasers at a prescribed rate over 30 years. The payments are the responsi-
bility of the developers until the legal right (encumbrance) is transferred to the section owner
purchasers, and the owners of new homes in North of Auckland will pay an ‘infrastructure
fee’ collected by Auckland City Council to payback the roading and water work (Orsman,
2018).
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DATA VISUALIZATION OF INFRASTRUCTURE FUNDING AND
FINANCING THEMES

Based on given insightful information from the experts through semi-structured interviews, the
study provided several key findings in terms of pressing themes put forward. First, Figure 2 pre-
sents the key themes discussed by the interviewees regarding IFF models. The concerns
included a range of related issues such as revenue streams, credit rating, legislation and consent-
ing/zoning issues. The study selected the main important themes that were indicated by the
informants regarding the finance and funding models. The star characters of ***, ** and * present
the highest, medium, and the lowest level of concern on each theme indicated by the intervie-
wees, respectively. For example, revenue streams have attached a character of *** presenting that
the interviewees showed the most serious concern about revenue streams regarding the infra-
structure finance and funding models; in other words, it was implied by respondents that rev-
enue streams are a very important component to finance infrastructure projects. Infrastructure
bonds and housing charges both received a character of ** indicating that they had a good con-
cern from the experts regarding the IFF models. The interviewees also gave concern to other
aspects associated with the IFF models, and they were credit rating, CIP, legislation, zoning
and consenting issues in which they received a character of * for the concern level.

The findings turned their attention on the three key main findings in the content analysis,
and these include housing charges, revenue streams and infrastructure bonds. For housing
charges, Figure 3 highlights the percentage coverage of using housing charges in bulk infrastruc-
ture from the experts during the interviews. Each column presents the response of the

Figure 2. Key themes of the infrastructure funding and financing (IFF) model.
Note: The symbols ***, ** and * indicate the concern level of the interviewed experts from the high-
est, medium, to the lowest regarding the IFF model, respectively.Source: Authors; extracted from the
semi-structured interviews.
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interviewed expert(s) from the selected institution. Figure 3 indicates the percentage coverage of
housing charges and revenue streams in bulk infrastructure by each selected institution during
the semi-structured interviews. To understand the chart, the higher the percentage coverage
given, the higher the concern about using housing charges from the interviewed experts to gen-
erate revenue streams to payback infrastructure bonds for long-term infrastructure projects.

Figure 3 shows that experts from BNZ Bank, the Productivity Commission, ANZ Bank and
the ACC have the greatest concern about using housing charges as an effective instrument to
generate a revenue stream to payback infrastructure projects. The coverage percentages are
9.85%, 8.86% and 8.33%, respectively. For example, for the semi-structured interview with
BNZ Bank’s experts, Figure 3 shows that the experts spent 9.85% of the time during the inter-
view discussing housing charges in bulk infrastructure finance, implying their great concern for
using housing charges. Especially, some experts indicated that housing charges are only inno-
vative in terms of mechanics, legislation and political settings, while other experts argued
that housing charges are a traditional mechanism to generate cash flows from private funds
to finance bulk infrastructure. In general, from the example of the Milldale project, the experts
imply that using housing charges is currently an effective instrument to attract revenue streams
from private funds to finance long-term infrastructure projects.

Besides an array of factors to determine whether housing charges are an innovation in finan-
cing bulk infrastructure, the primary data collected from the semi-structured interviews imply
that they are known as an innovative instrument in New Zealand, but they have been used
around the globe for financing infrastructure development. Also, experts are greatly concerned
about the issues of credit rating, zoning, consenting and legislative settings for bulk infrastruc-
ture in New Zealand, implying that local and central government play a crucial role in generat-
ing a facilitating environment when attracting private funds using housing charges (Figure 3).

For revenue stream considerations, Figure 3 highlights the percentage coverage of revenue
streams in the IFFmodel from the experts during the interviews. Each column presents the response
of the expert(s) from the selected institution. Figure 3 shows that experts from the banking sector are
greatly concerned about revenue streams as the main financing constraints in bulk infrastructure

Figure 3. Percentage coverage of housing charges and revenue streams by institution.
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development. In other words, they argue that having sufficient revenue streams (future cash flow) is
one of the most concerning issues within the infrastructure finance and funding model to payback
infrastructure bonds. Figure 3 shows that the experts of the ANZ Bank and BNZ Bank discussed
revenue streams in the development of bulk infrastructure with a coverage rate of 18% of the inter-
view time. The high coverage percentage during the semi-structured interviews shows that revenue
streams are very crucial when using IFF in bulk infrastructure and housing.

The main findings shown in Figures 3 indicate that banking experts have the greatest con-
cern about using housing charges to generate revenue streams to payback bulk infrastructure and
to produce more housing for the next generations in New Zealand. It also shows a general posi-
tive relationship between housing charges and revenue streams in financing bulk infrastructure
in the context of New Zealand, indicating that experts with a high concern for revenue streams
show a relative higher percentage coverage of using housing charges during the interviews. By
extracting the quotations of the experts, the following section provides a conceptual framework
for innovative approaches in the IFF as presented in Figure 4. The section further supports the
visualized content themes and contributes a better understanding of the IFF model being
piloted.

INNOVATION FRAMEWORK FOR FUNDING AND FINANCING
INFRASTRUCTURE

This section now develops a relational framework that draws out several innovation approaches
when studying IFF (Figure 4). First, the funding model was perceived as innovative in that the
model was never fixed and evolved through negotiations. In this sense, the case study

Figure 4. The innovative approach to the funding and financing infrastructure.
Source: Authors.
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exemplified what we term here ‘evolutionary innovation’, particularly as the model evolved as
discussions took place on the best course of policy development. Findings during the study clari-
fied who was involved in the case study and what finance model evolved as the financial ‘package’
and policy took root. The evolution led to a high debt model, but one that included a high level
of low-interest patient capital lending, as one of the interviewees stated:

With the debt though, we decided that we would have a significant amount in debt in our first deal. We

decided that we would leverage it quite high. … The ACC [Accident Compensation Corporation – a

National Insurance Health Provider] solution worked really well, because it was a long-term solution for

us. Completely locked in. There was no exposure for us required. The total cost of the transaction was

enormously attractive. It was the longest-term money raised in New Zealand, and the total rate would’ve

been one of the best-priced transactions in New Zealand … it’s less than 6%.

(Crown Infrastructure Partners)

Second, the conceptual case study model was the first of its kind in New Zealand which
included a large amount of patient capital and private infrastructure housing charge. Therefore,
the model contains some characteristics of being ‘new innovation’, particularly in the contextual
application of the model. A core aspect was the considerable amount of low-risk debt capital
(relative to equity) brought inter alia from the national health payment scheme known as the
Accident Compensation Corporation (ACC). In a combination with debt financing, the
main equity partner is the project lead partner CIP.

Third, for the case study more generally, it was found that the eventual settling of a contrac-
tual model was still to some extent considered by interviewees as innovative. As such, despite the
idea of a contact being nothing new or creative over millennia, we can put forward for this study
the use of a ‘contractual innovation’. Contractual innovation in this case study included two key
pillars. The first was over who puts in what debt or equity amount, and what the returns and
ownerships would be expected over a set period. The second pillar of the contractual model
was the certainty of the income stream. With which the local authority can invoice the partner-
ship a charge on their rating invoice to the household.

As such, the conceptual model case in focus had a level of imagination and creative ideas
(Figure 1), whilst also transcending this level to apply a better practical implementable solution,
as well as a more effective business model for the New Zealand infrastructure and housing mar-
ket. We also see in this ‘contractual model’ a finance vehicle that engages with a combination of
risk-bearing tools.

It was found that bulk-infrastructure finance was targeted to be the best possible way to
‘force through’ new developments at scale. What we describe is a type of ‘forced innovation’.
These new developments of guaranteed road and water services could then connect physically
and financially to ‘other’ integrated infrastructure needs and requirements. Further, the less vis-
ible raising of public money via a user charge on housing (similar to rates) rather than road (e.g.,
toll roads) was important to getting the infrastructure financed and built. Some of the partners
are forthright about the end goal of ‘any development’ justifying the means through a forced
funding and financing model for bulk infrastructure, namely providing water and transport.
For instance, ‘Transport’s particularly problematic because, to date, there has been not any will-
ingness for anyone to take the risk on particularly bulk transport infrastructure’ (Infrastructure
New Zealand). The larger conversation was articulated around the central government not
being willing or able to directly fund major bulk infrastructure projects. Hence, the need to
find more innovative funding and financing had been done traditionally. It was argued that
the central public (crown) balance sheet is not large enough to pay for all the desired infrastruc-
ture requirements. Similarly, the local authority could also not have a balance sheet large enough
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to fund this infrastructure requirement, particularly as the local authority’s credit rating would
be affected if too much debt were incurred.

This focus on ‘decentralized innovation’ in governance considers a financial risk, but with the
de-risking of a project through regulatory powers rather than financial resource powers. Put
another way, local authorities are given more of a stake in the project compared with central
authorities. However, the local authority defers risk itself by being in a partnership, whilst
de-risking the project by bringing in its regulatory powers to collect local rates as well as the
local authority being able to keep the funding liability for any infrastructure being kept off
the public balance sheet.

What is of greater constraint in this decentralization innovation new direction is that the
local authority debt–revenue restrictions are set against the business model in developing a
site, whereas central government restrictions will be set more against the growth of economic
development more broadly. As such, debt–revenue restrictions are more of an issue for local
authorities rather than central government. Local authority borrowing is undertaken against
future rates and developer contributions, whereas central government borrowing is justified
on future economic growth. For local authorities, compared with the central government, bor-
rowing ‘cannot get too far in front’ of what economic growth will look like in the future,
especially in realizing the development value once development is completed.

For this case study, debt ceilings may be more of a problem for Auckland City Council than
for central government. This is particularly interesting as central government institutions (e.g.,
CIP) are paying less of a financial stake in the project. This means the case study model is not
entirely a value-capture innovation that considers uplift in values over time, but more of a PPP
arrangement that takes a traditional mix of partners, but with the public local authority provider
underwriting rather than directly funding. To illustrate this decentralization of power and
deferred risk by the local authority, some interviewees stated that:

but the Crown could never supply all the capital that is necessary for us to meet our aspirations in terms

of the infrastructure and the development for urban growth. (New Zealand Central Government)

We would say the financing constraint is a mix of technical and behavioural issues. Technical issues

around things like covenants or restrictions; and then behavioural willingness for councils to have higher

levels of debt. Typically, people don’t like that. (New Zealand Treasury)

The case study was also solutions driven, which adhered to ideas of ‘practical innovation’ rather
than being purely ‘intellectual innovation’ of ideas. For the nature of innovation, the case study
does have ‘ideas’ at the core and a secondary transcended meeting of more practical market
requirements (Figure 1). The realization and expediency of the project would not have hap-
pened without the consortium being allowed to raise funds through this model. In terms of
intellectual ideas of innovation, the desire for the provision of bulk infrastructure did create
innovative thinking on funding and financing by a partnership. Although the innovative charac-
teristic to do this was more of a ‘practical innovation’, particularly when they state:

I don’t think it’s a rocket science what we’re doing here, we’re trying to find practical solutions. There are

a lot of other sophisticated models used around the world. I look at it, it’s an innovative model in the

sense that it’s different to the traditional approach. (Auckland City Council)

Besides the critical innovation framework presented in Figure 4, exogenous shocks such as the
2007–08 Global Financial Crisis as well as the current Covid-19 pandemic may possibly influ-
ence the developed innovation approach to the IFF in a range of different ways, such as prac-
tical, decentralized, contractual and intellectual innovation. The pandemic generates uneven
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regional impacts and its lag effects are still coming and will last for a longer time window than
people recognize (Bailey et al., 2020). The economic effects of the pandemic lead us to think
seriously about how strong the stability of global developments is, especially how resilient is
the proposed ‘innovation’ framework for IFF to these external shocks. The resilience and sus-
tainability of global developments as well as the innovative approach to infrastructure financing
would be predictably influenced; hence, ‘additional’ or ‘alternative’ mechanisms described in
Figure 4 would potentially need necessary improvement in future works to be highly adaptable
to the existing pandemic.

Also, the pandemic unfolds a concern about policy responses to the sustainability of urban
infrastructure financing and regional economies in overall, for instance, climate changes, new
deals and sustainable revolution (Gibbs, 2018), political and governance dimensions of the pan-
demic (Dodds et al., 2020), or in terms of growth opportunities, social responsibilities, econ-
omic productivity, housing, industry and land-development reform (Milani, 2021;
Queensland Policy Forum, 2020). The financial innovation in infrastructure as well as other
asset classes in general, also needs a further elaboration of other related factors, including
asset price volatility, expected returns and pricing (Henderson & Pearson, 2011; Kubler &
Schmedders, 2012), neglected risk, financial and technological evolution (Hsu et al., 2014;
Rooney et al., 2013), political, public and other barriers (Badu et al., 2012; Christophers,
2018; Fostel & Geanakoplos, 2016), especially regulation and its role during a global crisis
(Kim et al., 2013).

CONCLUSIONS

The question of using housing charges to fund and finance housing and bulk infrastructure pro-
jects has not been fully investigated around the world, and particularly in New Zealand, until
now, at least not to consider whether this is anything innovative. This paper has discussed
how bulk infrastructure development using housing charges is innovative by being a newly
adopted instrument. This study theoretically contributes to the recent studies of O’Brien
et al. (2019), O’Neill (2019) and O’Brien and Pike (2019) by adding ‘housing charges’ as the
newer ‘innovative’ vehicle in infrastructure funding, financing and financialization. It also
implies the recent trend in using ‘housing charges’ along with ‘infrastructure charges’ of Bryant
(2017) for financing infrastructure development in Australasia.

The study qualitatively contributes to the literature with three main findings. First, housing
charges are only innovative in terms of mechanics, legislation and policy settings. However,
housing charges are newly used and somewhat known as an innovation to generate sufficient
cash flows to finance bulk infrastructure in New Zealand. Second, the high performance of
bulk infrastructure accelerates the growing supplies of housing from the experts’ perspective,
leading to a consequential concern implied by the experts about the development of transpor-
tation and water infrastructure. Third, the experts indicate that sufficient revenue streams are
one of the most concerning issues when long-term infrastructure projects often require large
up-front capital amounts from investors, while there is a lack or no guarantee that a constant
stream of future cash flows is generated by the projects sufficiently to pay back the investors
using the IFF approach in bulk infrastructure.

In terms of limitations and future research, this study was held at the national level due to the
exclusive expert sampling approach leading to the small sample size, but appropriate for the final
sample of 19 semi-structured interviews with leading senior experts and policy-makers in New
Zealand. However, to fulfil this sample limitation, an empirical examination at a multinational
or cross-regional level in using housing charges to finance bulk infrastructure is expected to
investigate in future studies contributing to the literature. Moreover, combining secondary
data from various research databases with qualitative interviews is promising in order to have
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a more quantitative examination using a mixed method to examine the role of housing charges
in infrastructure financing. Finally, given the existing Covid-19 pandemic, there will be a mul-
titude of economic and regional impacts (Bailey et al., 2020). Therefore, the sustainability and
resilience of innovation to Infrastructure Funding and Financing (IFF) will need to adapt to any
future shocks.
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